


SPECIAL SUPPLEMENT TO “ENGINEERING,” March 4, 1887. 





Orrices:—35 & 36, Beprorp Srreet, Stranp, Lonpon, W.C. 


CLASSIFIED DIRECTORY OF CURRENT ADVERTISEMENTS IN “ENGINEERING.” 


a. Directory is intended to meet the requirements of those who may wish to ascertain at a glance the names of makers of any 
article advertised in ENGINEERING ; for detailed particulars, the advertisements of the Firms indicated in this list may readily be found on 


reference to the alphabetical index of names published every week on page V. of our advertisements. 











If the advertisement sought for should not 


be found in the Number of ENGINEERING in which search is first made, it will probably be in the Number immediately preceding or following, 
many advertisements being inserted every other week only, whilst some few appear at longer intervals. 

Copies of this Directory, in a compact book form, are regularly sent to the PRINCIPAL HOME AND FOREIGN MERCHANTS, as well as 
to AGENTS and SHIPPERS OF MACHINERY in this country and abroad; also to the BRITISH CONSULS ABROAD, and to the Heads of Departments of 
FOREIGN AND COLONIAL RAILWAYS. 


They may also be had gratis, on application to the publisher. With these DiREcTORIEs is incorporated a 
complete List of the Telegraphic Addresses of Advertisers in ENGINEERING, together with a Key to the same. 








Accumulators. 


Electrical Power Storage is » Ltd. 
Limited +» Wolverhampton 


Elwell-Parker, 


4, Great Winchester St., E.C. 


Agricultural Machinery. 
Clayton & Shuttleworth .. 


—— Ironworks Co., Limi 


Robey & Co.. 
Ruston, Proctor & Co. 


Air Compressors. 


Brotherhood, P. .. a 


Carrick & 


Coles, H. 
Day & English 


Wardale ay 
Clayton, Howlett & Venables 


Grange Iron Co., Limited 


Hartley, ‘Arnoux & oe 


Hathorn, Davey & Co, 


Lincoln 


:: Colchester 


Lincoln 

Leeds 

Leiston Works, Suffolk 
rantham 


Belvedere Road, 8.E, 
Gateshead-on-Tyne 

Harrow 

a Street, BE. 


+.» Durham 
. . Stoke-on-Trent 
om 


aR Cheste: 





hy hy 





Works Co. 


Schram, Richard, & Co, .. 


Scott, Geo., & Son .. 
es Limited .. 

Thwaites Brothers. . 

Walker Brothers 


Westinghouse Brake Co., Ltd. : 


Anchors. 
Wright, Joseph & Co. 


° E.C. 
. Bo Prorat Lane, Queen St, E.C. 


Salford, Man 


“7 Vulcan Foundry, Coatbri 


erod, Grierso! & Co.” a St. George’s 
Sandycroft Pomel pneie 


Boilers (Steam). 
Adamson, Joseph, 
Aitken, McNeil & Co. 
Alley & Maclellan . 

Appleby Brothers, Limited 
Appleby, Chas., & Co. 

Arrol Brothers 


skeen Rape Fee 56 &Co., 7 


Babcock & W: 

Bellamy, John .. 
Belleville, J., & Co, 
Belliss, G. E., & ss 
Blaikie Bros. e 

Blake, James 

Bodley Brothers & Co. 
Bone, F. G. . o 
—e & Taylor « ee 


Alex.,&Co. .. 


| Sa a c+ ae ns Sons, 
ped J & Co. * (Leeds), Ltd. 
Fraser and Fraser . 

, W.&J., ®& Sons 





[chester 
Near 


Chester 
. 9,Northumberland Street,W.C. 


. 44, Christian Street, E. 


Cornwall Works, Birmingham 


- Bradford 
Pagefield Lronworks, Wise 
York Road, King’s Cross, N. 

+ Tipton 


Anti-Corrosive Composition. 
-- 87, Piccadilly, Manchester 


Palfreyman, W. 
Arbitrators. 


H., & Co, 


Kirk, W., Price & Goulty 
Asbestos Goods, Fittings, 4c. 


Asbestos Co., Ltd. (The United) 


Bell, J., & Son 


- 


- 52, Queen Victoria Street, E.0, 


Wotherspoon, James, & Sons .. 


Auctioneers. 
Hobson, Wim. H. .. 


Kirk, W., Price & Goulty 


Barge Builders. 
Cumming, W. 8. .. 


- 


Bars (Steel and Iron). 


Beardmore, William, &Co. . 
Bessemer, Beg Co., Limited 
Brown, Bayley, on &Co., — 


Coats Iron & Steel Co. 


Firth, Thos., & Sens, Li 
Glasgow Iron Co. 


Colville, David, & Sons .. 
Dar! m Steel & Sea Lta. 


Leeds Forge Co., Limited" . 
Shelton Iron & Steel Co., Ltd. . 


Spencer, John, & Sons .. 
Steel Co, of Scotland 


Belts (Driving). 
Binney & Son (Linen) 
Fleming, Son & Co. 


jp Aes 


ens, C. Otto ee - 
LR. G. P. & T. Works Co., Ltd. 


161, Queen Victoria Street, E.C. 
ibestos Works, Southwark, 


.E. 
Glasgow 


Suffolk House, 


Laurence 
Pountney Hill, E.C. 
Ibert Square, Manch: 


Blackhill Dock, Glasgow 


- Parkhead Ironworks, Glasgow 
effield 


8h 
Sheffield 
Coatbri 


idge, N.B. 
- Motherwell, near Glasgow 
Dar 


«+ Sheffield 
on oe St. Vincent Street, Glasgow 


( . Glasgow 


Btoke-on- Trent,and 122,Cannon 
Street, London, EC. 
Newburn Steelworks, New- 


(castle-on-Tyne 
+ Catherine St., City Rd., E.C. 
West Grove 
+ Grosse 


pomenahive Patent Belting and 
McIntosh, Peter, & Sons 
Moseley, David, & Sons .. 


Norris, 8. E., & Co. 
Okes, J. C. R. 


Su 
Tullis, A mag & Son 
won & oe 


Patent Anhydrous Teather Co." 
iteliffe Bros, 


Backerstrasse 12, Ham- 
Silvertown, Essex [burg 


: 120m, Slockell St, Ciangow 
° B, Ww 
oe Manchester 
. 36, migh Street, Shadwell, %. 


Wiles. ‘a Vel Veitch, Halliday & Co. 
Bleaching cease 


Mather & Platt .. 
Musgrave, John, & Sons 


Blowers.—(see Fans.) 


Boiler Cleaners. 
Nelson, Horatio .. 


Boiler Furnaces. 


Donkin, B., & Co. 


Leeds Forge Co., Limited 
Boiler Manholes. 


Leeds F , Limited 
M'Neil, On Jr pra payer 
Spencer, Jehn, & Sons .. 


39, Queen Victoria Street, 
Portsmouth 


AtlasWks., Godley, Manchester 


= Burest (Bradford), Man- 
chester 


Salford Iron Wks., Manchester 
om 


Ll Bolto 


- 90, Worship 8t., London, E.C. 


..» SouthwarkParkRd. Bermondsey 
- Leeds 


+ Manchester 


Leeds [gow 
Kinning Park Irop works, Gias- 


> Newburn Steelworks, New- 
castle-on-Tyne 





Garrett, R., & Sons, Limited 
Goodwin, J., 
Grange TF OF imited 


Burrell, Cc. 4 Sons, “Limitea 2! 


° ae near ee 
a Sentinel Works, Glasgow 


Street, Govan, Glasgow 


East Greenwich 
89, Cannon Street, E.C. 


: Germiston Ironworks, Peters- 


hill Road, Glasgow 
Stockton-on-Tees 
107, Hope Street, Glasgow 
Byng Street, — gE. 


+ Bae Sivas Be 


LedsamSt. ‘Works, , Birmingham 
Aberdeen, N.B. 


Vl Newton Heath, Manchester 
ter 


-. Exe 
. Long Lan 


e, Bermondsey 


<. Castle Ironworks, Oldham 


Govan, 
Thetford 
Engine Works, 


. hill 
. Birkenhead [Glasgow 


Loughborough 


3. Dobbie’s Loan, Glasgow 
Colchester 


:)  Sheffi 


Grantham Crank and Iron Co., en 








eld 
8, Whitehall Pl, London, aS A 


Leeds 
Bromley-by-Bow, E. 
Manchester 

Leiston Works, Suffolk 
Motherwell, N.B. 
Durham 


Ltd., The -. Grantham 

Henna, Donald & Wilson «- Paisley, N.B. 
Hardingham, G.G. M. .. «- 191, Fleet Street, London, E.C. 
Hartley, Arnoux & crear +. Stoke-on-Trent 

Hartley & Sugden, Halifax 
Hawthorn, =a & pre li, & Go. 

N jewcnstlo-say piyne 

Hayes, Ed... ... Stony Stra 
Hick, Hargreaves & Co. :: ue Soho fan Bolton 
Hornsby, R., & Sons, Limited .. Grant! 
a ae va os a = Newport Mom near Birmingham 

sca Foun Engineering Co. 

d & Co. oe ee Clyde | Soong Gannon ri 
Knap, Conrad, & Co. . 11, Queen Victoria Street, E, 
Leeds Forge Co., ited -. Leeds 
Machinery & Hardware Co., Ltd. 147, Queen Victoria Street, E.C. 
Manlove, Alliott, Fryer & Co. .. Nottingham 

& Co., ted... Gainsborough (Coventry 
tth 8... -»’ Lancashire Boiler Works, 
Mather & Platt .. Salford Iron Wks., chester 
Musgrave, J.,&Sons .. +.’ Bolton Glasgow 
Norman, J., & -' K hill Engine orks, 
Oldham Paice Works a oo OF 
Olrick, L., & «. 27, Leadenhall Street, E.O. 
Ormerod, ‘Grierson & Co.” oo Bt. — Ironworks, Man- 
es 
+ Steam Boiler Co. «. Heneage Street, Birmingham 
Paul, M.&Co. .. oe - Levenford Works, yp en 
enman & Co. ee om o marnock Rd., 
Picking, Hopkins & ORs oe es Bow, Loom E. 
Piggott, Thos., & Co. ee hill, Birmingham 
Plenty & Son le Ironworks, Nerperbs 


Ransomes, Sims, & Jefferies, la. 
Ironworks Co., Limited 


Robey & Co. 
Downs & Thompson 
Duncan 


Russell, Geo., & Co. 
Works Co., Limited, The 
Richard, & Co. .. 
Shanks, Alexander, & Son 
rothers .. 
Limited ee 
beri —— & Co. 
Walker Brothers °. 


Ipswich 
Lincoln 
Hull 


+» Glasgow 
oe .- Motherwell, near Glasgow 
Ruston, Proctor& Co. . +» Lincoln 
Sandycroft Foundry and Engine 


«. Near Chester 
.. 9,Northumberland Street, W.C. 
. .Dens Ironworks, Arbroath 


Belper 
-.. Cornwall Works, Birmingham 


Hyde, near Manchester 


‘. Portsmouth 
~ Pagefield Ironworks, Wigan 


Bolts, Rivets, Nuts, Screws, &c. 
-.. Victoria Wks., Phage ag, 


Bayliss, Jones, and Bayliss 
Child Brothers ee 
lyde Rivet Works ©. ae 


Miller, James, 
Phenix Bolt & apis Co, .. 
Smith, Ford ee 


Brakes (Railway) 
Westinghouse Brake Co... 


32° Glasgow 


Falcon Works, Sm: 
(Bisminghees 


.. Sheffield 
‘1 Sheffield 


204, Stobcross Street, Glasgow 


ae Handsworth, nr. Birmingham 


Ordsal Lane, Salford, Man- 
chester 


- Canal Road, King’s Cross, N. 


Brass Founders and Brass Finishers. 
a Se Bathats 


Bailey, W. re & Co. 
Billington & Newton 
Blair, Campbell, & M‘Lean 


Bodley Brothers & 


English .. 
Picking, Magy & Co. : 
Piggott, Th gs 08,, & Co. 


rig 
Sy ae & Co. 
cores & Struthers 
Stewart, A.& C. 
Storey, I., & Sons .. 


Bostined” me Caner Works, 
Glasgow 


ps Birmingham 
+» Bow, London, E. 


- 


ee poate London, E. 
: Bow esas’ Works: e.. 


Rhodes, 
Savile Btreet Foundry and En 
, Limited 


E. 


Sheffield 

Close Wks., Newcastle-on-Tyne 
laagow 

Port Eglinton Brass Foundry, 


lasgow 
+ Knott Mill, Manchester 








Bread-Making Machinery. 
Drysdale & Co. Bon Accord Eng. Wks., Glasgow 
Pfleiderer, Paul . 86, Upper Ground Street, 8. EB. 


Brewery and Distillery Plant. 


Blaikie Bros. ee ee +. Aberdeen, N.B. 
Blair, Campbell, & M‘Lean.. Sete a Copper Works, 


ord ee ee ooneWks. Stirlingshire, N.B. 
. Dobbie’s Loan, Glasgow 

-- Bow, London, E. 

-- 8, Old Street, B.C, 


Picking, Hopkins & Co. .. Bow, London, E. 


Brick and Tile Making Machinery. 
Bradley & Craven .. « We Common Foundry, 


estgate 
My 
Clayton, Howlett & ee oe ww Road, London [Leeds 
Fawcett, Thomas OC, ee OldVistoriaFoundry Manor Rd. 


Johnson, William. . > Castleton Foundry, Armley 
Road, Leeds 
Middleton, Thos., & Co. .. .. Loman Street, Southwark, 8.E. 
Patent Brick Machine Co. . Middlesbro’-on-Tees 
Bricks. 
Burham Brick, Lime, & _ 
.- Nicholas Lane, E.C. 
Lowood, J. Grayson, & Co. . 80, Attercliffe Road, Sheffield 


Bridge Foundation Cylinders. 


Hanna, Donald & Wilson -. Paisley 
lsca Foundry & Engineering = Newport, Mon. 
Stockton Forge Co. oe Stockton-on-Tees 
Bridges. 
Appleby Becton, anes East Greenwich 
ee a , & Co. 89, Cannon Street, E. 
rey rothers Germiston Ironworks, Peters- 
Ashbury Railway Carriage & Iron es Road, Glasgow 
Co., Limited \w, Manchester 
Ashmore, Benson, Pease & Co., Lia. Stockton-on-Tees 
Blaikie Bros. Aberdeen, N.b. 
Bergue & Co., Limited ee hester 

Dyle & Bacalan, ited ++ 60, Fenchurch Street, E.C. 
Firth, Thos., & Sons, Limited .. Sheffield 
Goodwin, J., & Co, Motherwell, N.B. 
Hanna, Donald & Wilson oe ey 
Harpers Limited .. «e .». Aberdeen, Scotland 

& Froude .. oe +» Newton Heath Ironworks, near 

‘anchester 

Tsca Foundry & magaeins Co. Newport, Monmouthshire 


a e 
Pagefield Ironworks, Wigan 


‘alker ers . 
Westwood, Baillie & Co... London Yard, Poplar, E. 
Buffers. 
Gloucester Ween, Co., Ltd. .., Gloucester 
Tbbotson Bros. & Co., Limited.: Sheffield 

dland Railwa; y Carriage and 

Wagon Co., Limited oe +» Abbey Works, Shrewsbu 
Spencer, J., & Sons ion » Newburn recal. Works, New- 
Turton, Geo. oe or ee Figtree Lane, Sheffield 
Turton, T., & Sons, Ltd. . Sheaf Works, Sheffield 


Buoys (iron and Steel). 

Bellamy, John .. +» Byng Street, Millwall, KE 

Cables (Electric Light, Telegraph and Tele- 
phone). 


Johnson & Philli +» 14,UnionCt.,Old Broad St.,E.C. 
Kinetic Engin Co... -. 89, St. Martin’s Lane, W.C. 


Carbons for Electrical Purposes (Manutac- 
turers of). 


Johnson & Philli 


14, Union Ct.,Old Broad St.,E.C. 
Woodhouse and 11, Queen Victoria Street, E.C. 


Carriage (Railway) Builders, 
Openshaw, Manchester 


Castings (Steel). 


er, 
Brown, Bayley, Dixon & Co. 
Catton & Co. 
Darli Steel & iron Co., Ltd. 
Limited . 


iteel Co. 
Steel Co. of Scotland, Ltd., The 
Tangyes Limited .. 


Cement. 
Burge & Barron .. 
Burham Brick, Lime 
Cement Co., Limited .. 
Formby’ 's Cement WorksCo., Ltd. 
Francis & Co., Ltd. 
Francis, C., Son & Co. 
Greaves, Bull & Lakin 
Haacke, A., & Co. .. 


Rugby Portland Cement Co. 
Wouldham Cement Co. .. 


and 


. 89, Cannon Street, E.C. 


Sheffield 
Sheffield 
Dewsbury Road, Leeds 


q Canal Works, Shetfield 


7, Gracechurch Street, E,C, 


ee t 
+. Sheffield 


Newcastle-on-Tyne 


Sheffield castle-on-Tyne 
Newburn Steelworks, New- 
Wolsingh vid Darl 
Glasgow 

Cornwall Works, Birmingham 





Rainham, Kent 


Nicholas Lane, E.O. 
142, Grosvenor Road, 8.W. 
Vauxhall, 8.W. 


*. 17, Gracechurch Street, E.0. 
. Warwick 


Cement Grinding Machinery. 


Dell. Wm. R., & Son 
Grange Iron Co., Limited 
Jordan, T. B., Son & C 


= Wharf, Gainsboro 
Hackney Wick, E. 
ane Warwickshire 
39, Lime Street, E.0. 
. — Mark Lane, E.C. 
’. 52, Gracechurch Street, EO. 





Ormerod, Grierson & Co, 


Chains and Cables. 


Wright, Yon, & Co.” ee - 


St. George’s Ironworks, Man 
chester 


49, Robertson Street, Glasgow 


3 Manchester 
. Stockton-on-Tees 
Tipton, 5 


Chemical Works (Plant for). 


Piggott, Thos., & Co. 


Clecks and Watches. 
Benson, J. W. ee 


Clutches (Friction). 
w. J., & Sons . 

Mather & Platt 

Walker Brothers .. ee 

Watson, Laidlaw & Co. .. 


Coal Cutting Machines. 


Grange Iron Co,, Limited 


Coal Merchants. 
Clay Cross Co. ° 


Colliery Plant. 

Black, Hawthorn & Co, .. 

Clay oe ad 

Da Limited .. 

Goslwin, Jam ee 

Grange iy Bey, Co., Limited 

Hathorn, Davey & Co. 

Hornsby, R., & Sous, Limited \. 

sca Foundry « ay et a Co. 

‘ordan, T. B., Sou & Com: 

Miller & Co. . 

Sandycroft Foundry and Engine 
Works Co., Limited, The . 

Walker Brothers .. oe 


oe 














Gateshead 


: Durham 


Birmingham 


+ 62 & 64, Ludgate Hill, E.C. 


Batley 


. Salford Ironworks, Manchester 


Pagefield Ironworks, Wigan 


Kingston, Glasgow 


Durham 


+ Clay Cross, near Chesterfield 


Gateshead-on-Tyne 


+ Clay Cross, near C! 
«. & 
- Ardrossan, N.B, 
Durham 


Leeds 

Grantham 

Newport, Mon. 

52, Gracechurch Street, E.C. 
Vulcan Foundry, Coatbridge 


Near Chester 
Pagefield Lronworks, Wigan 


Holborn Viaduct, E.O, 


. Cuctennae Engine Works, 


oe 40, West India Dock Road, E. 
+ Custom Howse Station, Vic- 


- James St, and Devonport St., EB. 


Engines). 


- 96, Buchanan Street, Glasgow 
;. James St. ane Serenpen 
- Close Wks., New 


114, Queen Victoria Btreet, c 


i, Co., Limit 
Falcon Engine and Car Works, Compasses. 
imited +» Loughborough Negretti & Zambra 
pone Wagon Co., Lita. + Gloucester 
letropolitan way ad 
‘and Wagon Co., Limited ei Saltley Works, Birmingh c (Fresh Water). 
Midland Railway Carriage and Chaplin, Alex.,&Co. .. 
Wagon Co., Limited «. Abbey Works, Shrewsbury 
a oun 
Castings (1 = = 
PrOD). 
Bodley Brothers & Co, -» Exeter Suffield & Brown .. a 
Carron — : Stenwhks Stirlingshire, B 
Stay Bek &V ables « : Hartow Rad, vy Poe = Ww. —— ee 
Ww) ena ww Road, 
tt & Jowett Thornton Road, Bradford ee Se. 6 Seem 
Goodwin, J., & Co. +. Motherwell, N.B. Bott, Ernest, & Oo ‘4 
Grange Iron Co., Limited Durham Co. 
Limited .. . -. Aberdeen > 
H., &8on .. . Nottingham 
i bey . Coppersmiths, 
‘sca Foun . Newpoi on, 
Metal v0 
lactarlane, Walter, & Co. Possilpark, Glasgow Sirmingham Battery & 
Midland Railway and asm Blair, Campbell, & M‘Lean 
‘agon Co., ee orks, Shrewsbury 
Ormerod, Grierson & Co. | | .. Hulme, Manchester Storey, L., & Sons .. 
, Limit -. Sheffield 


Castings (Malleable Iron). 


Crowley, John, & Co. «. Sheffield 
Tangyes Limited .. oe . Cornwall Works, Birmingham 











+. Sumner Street, 8.E. 
+ St. George's Ironworks, Man- 


+» Birmingham 
+» Cornwall Works, Birm' 
- 84 Upper Whitecross 8t., B.C. 


chester 





ENGINEERING. 





[Marcu 4, 1887. 






























































































II 
Couplings (Railway). Puce Bn gaa Engines (Stati de inued. Fire Engines. 
Gibbins, R.C.,& Oo. .. .. Berkley Street, Birmingh .. & Co. Mansion House EC. Sates F Ghuttioworth:. .. Ldneoln WorthingtonPumpingEngineCo, 114, Queen Victoria Street, E.C. 
Ormerod, Grierson & Co. «» Hulme, Manchester Sooiden & Trotter. on .. Victoria Mansions, 8.W. ee oe +» Barrhead 
Roger, Robert, & Co. ee -- Stockton. -on-Tees — & Phillips se -» 14, Union Ct.,Old Broad 8t.,E.C. ae Met .. Sumner Street, 8.E. 
Spencer, John, & Sons .. -. New N stl no & Down +» 8&9, Holborn Viaduct, Se iss Son ty 4420 Floor Cloth Machinery. 
on-Tyne Boot! "Ernest, & Co. * +» Close Wks., Newcastle-on- J, & ++ «» Dobbie’s Loan, Glasgow Dell, Wm. R.,&S8on .. .. 26, Mark Lane, E. 
Turton, Geo. oo oe +» Figtree Lane, Sheffield Woodhouse & Rawson .. +» 11, Queen Victoria Street, Davey, ? met Colchester elville, W,M. .. 9 tthe Kiticiity 
vy Brothers, Limi zo 
Couplings (Shaft) > Grain, Coal, Soe eeein pet, Nae BO... @ Robislasn Street, ee x4 
Mather & Platt .. «.. «+. Salford IronWks., Manchester es, +» «+ Sumner EB. re: bec ce oe Beema Food-Preserving Apparatus. 
Broth é . Hull Douglas & Grant .. ee +» Dunnikier hn Kirkcaldy, 
Newall, John W. .. .. +. +ArnoldRoad, Bow, E. Seen ee Sony Nee es ‘Old Foundry, Hull Drysdale&Co. .. «2 ve 2 Accord Engine Works, | Blaikie Brothers .. .. .. Aberdeen, N.B. 
Cranes, Travelicrs, Winches, &c. Emery and Emery Cloth. Easton & Anderson ++ «+ 8, Whitehall Pl, London, 8.W. 
Appleby Brothers, Limited .. East Greenwich ne anton & ik eee et Pome Weete, es PE a Fou Manor | porges (Portable). 
Se ee i eee Davies, W.J.,& Sons .. .. 109, Weston Street, SE. Fowler, J., & Co, (Leeds), Ltd. Hardy Patent Pick Co., Ltd. .. Heeley, Sheffield 
ts ta 1 Manchester Goldsworthy, T.. &Sons.. .. Hulme, Man: loway, W.&J.,&Sons .. Manchester Thwaites Brothers... | .. Vulcan Ironworks, Bradford 
Co., — cet igs Tee. bar poy Hunslet, Leeds | Oakey, John, &Sons ., =. Wollierton Mills, London, 8.E. , & Sons .. 2. Leiston Works, Suffolk 
Blaikie Brow: :. Aberdeen, N.B. Gauldie, John D... .. .. West Scotland Street, Glasgow 
&Batho .:. .  .. 9, Victoria Chambers, 8.W Emery Wheels. Goodfellow & Matthews.. .. Hyde, near Manchester Forgings (Iron and Steel). 
Butters Brothers .. .. «98, Hope Street, w Luke & Spencer, Limited  .._ Ardwick, Manchester ree So Appleby, Chas.,&Co., .. -. 89, Cannon Street, B.C. 
& ie. eer ae ley Engi Bhan Thomas&Co. .. +. 45, Golden Lane, E.C. Hanson, Wm. nn Pathe >. Qnebes Works, Bredioed J, + — en oars, wae near a ae 
in’ w * . 800... ow 
Chaplin, Alex., & Co. tonh Works, | Engine and Boiler Fittings. Harvey, Robert, & Go. oo, 20 Sree er, Henry, & Go., Limited Sheffield 
Clarke, Chapman, Parsons & Co. ; = Dempster, Moore&Co... .. 49 Robertson Street, Glasgow | Heenan & Froude +.» «+ Aston Lane, Birmingham one si ag ag ta. — 
SPE Eee se ee. Lop’ Foster, Edward, &Son .. .. Halifax Hick, ves & Co... .. Soho Ironworks, Bolton Set gg ores, Oo.» oo 
Coles, H J. +» «+ 89, Sumner Street, 8.E. Galloway, W.&J..&S8ons .. Manch Hindley,E 8. . é :. Bourton, Dorset Firth, Thos., & Sons, Limited... Sheffield 
Day, Summers&Oo. :. oe ae M'Neil, C., Jr... 8 * Kinning Park I 5, Glas- i te, ‘! Dudbridge Ironworks, Stroud m Co., Ltd. .. Gloucester 
Dempster, Moore & Co. - 4, Hoberlaon Btreet, Glasgow | Picking, Hopkins & Co... — .. Bow, London, EB. [gow Hornsby, R., & Bons, Lamited .: * Grantham Goodfellow & Matthews .. + Hyde, near Manchester 
Drysdale&Co. .. oe .. Bon Engine Works, Piggott, Thos.,& Co... : Springhill, Birm! Hunter & mn 5g * a agreioronng R. & W., Leslie & Co. 
ns F Road Engineering (Glasgow | Bhodes, B. .. «. ..~—..:«-Bow Brass Works, London, E. Ison Foundry & Engineeting Oo. Newport, Monmouthshire «+ se ee Newcastle-on-Tyne 
‘orks Co., Limited .. +» Millwall, E. Scott, Ernest, & Co. Close Wks., Newcastle-on-Tyne | J, J., & Son Lei Hill & ‘Smith’ .» Brierley Hill ironworks; Dear 
Easton & Anderson .. V1) 8. Whitehall Pi., London, 8.W. ee te 2. Cornwall Works, Birmingham Kirk. Geo ors oo cag ROE EN Ibbotson Brothers & Co., ‘lta. .. Sheffield [Dudley 
Fielding & Platt .. :. :. Gloucester Weir,G.&3. :. :. 1. 2 Commerce Street, Glasgow | Larmuth, f'sOo, °. _ .. Balford, Mat Isca Foundry & Co. Newport, Mon. 
Gibbins, R.C.,&Co. .. a Pacey Spent, Birmingham M oe ane tn. 1) 47, Queen Victoria Street, E.0 Jessop, Wm.,&Sons .. .. Sheffield 
ae ad aaa og eal Paisley, ae Engines (Air). Manlove, Alliott, Fryer & Go. ... Nottingham Join Forge © imited” = ae 
pase, Donat : arshall, Sons & Co., Limited.. Gainsborough . 
Wm. ie bec Works, Bradford Bailey, W. H., & Co. +» AlbionWks,Salford,Manchester » , ) falford Iron Wks., Maxich Midland way Carriage 
Higginbottom &Mannock : est Gorton, Manchester Grange Iron Co., Limited /) Durham Mather & Platt .. a ea ne F ron Coatbri ester Wagon Co,, Limited .... Abbey Works, Shrewsbury 
Tsoa Foundry Co. Newport, Monmouthshire Tyler, H.,&Co. .. ..  .. 84, Whitecross Street, E.O. ect Ps eee ween oe, idge | Osborne, 8., & Co... tease Sheffield 
Jessop, J.8 Bon Ser hnpeinl ia Saiesstes ‘ Mantare3 mache hes Pfeil & Go. me ts 145 to 149, St. John Street, E.C. 
elville, W. ee o o r ngines (Blowing) ungre ~ =~ oe ‘ " Ww: a ewcastle-on-Tyne 
Nichols, Urish  .. ip oo Bt. Olaheld Rd. Fe D- | Carrick & td : : .. Gateshead-on-Tyne or a iss: *as Tne ncheer [Glangow Savile Street Foundry and Ein- 
eee » Bane eee ie Davy Brothers, Limited..  :. Sheffield Paul, M.,&Co. ..  .. .. Levenford Wor! Fe at eg an ES 
Pickering, Jthn. .. = ** Stockton-on-Tees Galloway, W. & J., & Sons +» Manchester Peckett & Sons .. +» Atlas Engine Works, Bristol Stanners Close’s Steel Co. 2° Wolsingham, via Darlington 
 Loperion J Brothers pe sh ull Goodfellow & Matthews .. +» Hyde, near Manchester x yoy & Co... «» Bow, London, Steel Co. of Scotland, The He wv 
Redpath & Paris *) t+ Church Row, Limehouse, B. | Grunge Iron Co., Limited = .. Durham Piggo & Co. Springhill, B arn Limi ‘2 Cornwall Works, Birmingham 
Bio R,.&0o. |. ** ‘fren Found ton-on | Miller & Co. «» Vulcan sect A Coatbridge ee "Sims & Jefferies, Lt. Ipswich Webb, Joseph, & Co. **  Trwell Forge and Rolling Mille 
‘Downs & 2 pu Nae 2 Ormerod, Grierson & Co... .. Hulme, Robey &Co... .. +» +» Lincoln 0 eee Bae eS | ore ee mata ’ 
Rose, Downs & Thompson =... Old Foundry al iaagowe | Perry, Thomas, & Son, Lid. _:. Highfields Works, Bilston Roger, R.,&00. :. Stockton-on-Tees ary, 
Bavile Street Foundry and En- 4 Savile Street Foundry and En- Rose, Downs & Thompson .. Old Foundry, Hull 
gin Limi Sheffield gin Co., Limited... +» Sheffield Russell, Geo., & Co. . +» Motherwell, near Glasgow Furnace Fittings. 
8h a der, & S01 °° Dest Arbroath Thwaites Brothers ee +» Vulcan [ronworks, Bradford Ruston, &Co, .. . Sheaf Ironworks, Lincoln 
enka, Alexens Bia2e ron werks, Walker ers +» «« Pagefield Ironworks, Wigan Sandycroft Foundry and Engine Chadderton egeeyy ks Co. .. Near Manchester 
Shirlaw, A., & Co. +.» Suffolk Works, Birmingham $4 ° ‘Works Co., Limited, The .. Near Chest Galloway, W.&J.,&Sons .. Manc 
Stothert Prateek Limited ++ Bath Por ee Engi (Gas). Savile ¢ Foundry an 8 Henderson, +» ee 40, Castle Street, Liverpool 
pages 1 ++ +» Cornwall Works, ted Sheffield Martin W.A.,&Go. 1. 1. Pocock St.,Blackfriars Rd.,S. 
Tw t+ ee 14, Delahay Street, 8.W. Andrew, J. E. H., & Co. Ltd... Stockport ir go Nreaieadicn: Abteeeiis 
Wilson, hia E H.,&Oo.:.  .. Sandhills, Liverpool mite « Gas Engine & Engines sa itiieiesiiiaaiaii no, | Simpson & entame pr wry outh, 8. Devon 
nkshafts. PR — Ang Bros., Limited . « Manchester 7“ | Smedley Brothers.. .. .. Eagle Ironworks, Belper Galvanized Iron. 
Cra Dempster, R., & Sons Rose Mount Ironworks,Elland, | 7@nsyes s+ se ee Cornwall Works, Birmingham alvanized Iron Co., Corbet Court, Gracechurch St 
Beardmore, William, i Co. Ra) Parkhead Ironworks, Glasgow . ip So dy ’ | Tyler, H.,&Co. .. . ge oo Upper Whitecross eb v ron Co., Cor' urt, Gracechurch St., 
er, Henry, & Co., Limi Sheffield Dick, Kerr& Co. .. .. «, 101, Leadenhall Street, B.C. a “4 *"& Co., Limited 2. i 
Clarke's Grank & Forge Co., Ltd. Lincoln Kirting Brothers s. |... _11,Pancres Lane,Quesn Bt,3 C. Bol x a Se ae SE: SS eee ig = hy Bn os tae 
Grantham Crank and Iron Co., Okes,J.C.R.  .. .. «+89, Queen Victoria Street, B.C. | Willans pee 4 oo 8s aera SONG’ Weinhe 
Ltd, The .. oo ee +» Grantham Tangyes Limited .. .. Cornwall Works, Birmingham nm, Alex., & Co, ee «.» Vaux mn works, 
Spencer, John, & Sons .. .. Newburn Steelworks, New- Worth Road, 8.W. Gikntcten 
= castle-on-Tyne Engines (Locomotive). Wolf, Re oe oe ewe agdeburg, . 
my Fenaph, 6 OG s94> eee _— and —— Mills, 1, W.G. Stafford Lowood, J. Grayson, & Co. .. Attercliffe Road, Sheffield 
selehinc a) win, Locomotive Works ‘. Philadelphia, U.S.A. —— eee. niin 
Crueibles. Dick, Kerr & Co. ged x | anne aioe... ime Gas Exhausters. 
Doulton &Co. .. «. «. Lambeth, 8.B, Falcon Engine & Car Works,Ltd. Loughborough Foster, Wm., & Co., Limited .. Iincoln Donkin, B.,& Co... .. .. Bermondsey, 8.E. 
Btif&Bons.. .. «. «+ Lambeth, 8.E. Fowler, J., & Co. (Leeds), Ltd. Leeds Fowler, J., & Oo. (Leeds), Ltd. Kérting Brothers...  .. 11,Pancras ia, ie, Queen St. E.0. 
Iron Oo., Limited |.. Durham Hornsby, R., & Sons, Limited .. Grantham Owens, 8., & Co. Whitefriars Street, E.O. 
" Hawthorn, &. & W., Leslie, & Co. Marehall, Sons & Co., Limited... Gainsborough Savile Street Foundry and En- 
Gupeias. Limited .. .. —.., ws. Newoastle-on-Tyne Ransomes, Sims, & Jefferies, Ld. Ipswich gineering Co., Limited.. .. Sheffield 
Jordan, T. B., Son & C - 2,4 hurch Street, E.C. Hudswell, Clarke & Co. .. .. Leeds Reading Ironworks Co., Ltd. .. Reading i 
Thwaites Brothers +» e+ VWulean Ironworks, Bradford Hunslet Engine Co. et. .--Sa. ee Ruston, Proctor&Co. ..  .. Sheaf Ironworks, Lincolp 
essop, J.,&Son .. .. «. Leicester cs x Gas Works (Plant for). 
Disincrustants. Kerr, Stuart & Co... .. .. 90, Bucklersbury, B Engines (Windi Ashmore, Benson, Pease &Co.,Ltd. Stockton-on-Tees 
Hell, J.. & Bon... ais, AsbostosW orks Southwark.£B. Tamin& Francq .. .. «. ‘L000. - ll ge Hohenzoller, | Bever & Dorling .. .. ++ Dewsbury Foundry, Dewsbury | Blaikie Bros. °.. ws ee Aberdeen, NB. a N.B 
Di tant M. lai P 59, Grafton Street, Carron Co, os +» Carron 5 lingsh: fe 
Road, Manchester onning, Bonn Od.» + ee Works, pecds | Engineers (Consulting —4-* Enapectings. Grange Iron Go., Limited) <) Durham 
Por a Eb oh t audiine Works’: PutenonsNJ,URA. | Allmagn, Julius Ca... .. 70, Deansgate, Man Ennai, Donald Wiles. aieg, . _, Duipehan 
J Ruston, Proctor & Co. ee oo hers ieaweckn, Lincoln Ross, J, A, G. oo oe eo % Grainger treet, , i - ne es ts 
Walker Brothers ..  ..  .. Pagefield Ironworks, Wigan on-Tyne Piggott, Thos, &Co. .. .. Springhill, Birmingham 
Disinfectors. 
Manlove, Alliott, Fryer & Co. .. Nottingham es no: ea Engravers, Mechanical, &c. Gauge Glasses. 
ley & ++ ss e+ Sentinel Works, Glasgow Cattell, A.%,&Co. .. «... 16, Bear Alley, E.C. Butterworth Bros., Limited .. Newton Heath Glass Works, 
Disintegrators. G.B.,& Co, 1! Ledanmt.Works,Birmingham | Hareé'Go. n°. 1. BL, Resex Street, Strand prsnapeciungiend Manchester =e 
Carter, J. Harrison... $2, Mark Lane, B.O. (chester a. rr Rimbault,J.H. ::  :.  :. 80, Maiden Lane, W.O. Guilbert-Martin .. .. .. 142, Faloon Street, E.C. 
Evans, J..&0o. .. oe +» Trumpet St., Gathorne, Man: Bumasted, F. D a? se = Hednesford Stafford Tomey & Sons oe oe +» Tay Glass Works, Perth, N.B. 
Jordan, T. B., Bon & Commans.. 52, Gracechurch Street, E.0, Burrell, C., x Sons, Limited s. Thetford lasgow Excavators. 
Chaplin, Alex., &0o. .. +» Cranstonhill Engine Wor! Bruce& Batho .. oo oe Bayh Chambers, West- 
Distillery Plant.—/See Brewery and Distillery Plant), | Cochran& Go.” .. :.—) Birkenhead a : 8.W. Gaages CPresureh 
Cox&Co,. .. «+ «+ +e Falmouth Docks Iron Works, | Coles, H. J. * na ee Sumner 8 Street, 8.E, Negretti & Zambra ++ ee Holborn Viaduct, E.C, 
Distilling (Water) Apparatus. Gauldie, John D. Wert Beotiand Street, Glaagow | Lubeckee Maginecring Os) °; Lubekt Gehafier & Bulsaberg .:. 1, Bouthgats, Manchester 
ohn - es Lu er 5 . v o o an 
Chaplin, Alex. &Co. .. ., Cranstonhill Engine Works, | Hanna, Donald & Wilson’ _°. Paisley, N.B. "| Priestman Brothers... 51, Queen Victoria Street, H.C. 2 eine: iat 
Glasgow Hawthorn, BR. & W., Laalie, &Co. Rose, Downs & Thom +» Old Foundry, Hi 
Kirkaldy, ry os oe +» 4, West India Dock Road, E. Limited .. Ks ; «» Newcastle-on-' Ruston, Proctor & ee +. Sheaf me tg Lincoln Gearing.—(See Wheels, Geared.) 
Normandy&Co. ., ..  .. Custom House Station, Vic-| Hayes, Ed. . .. «. «+ Stony Stratfo: Schram, Richard, & Co... .. 9,Northumberland Street, W.C. 
Ren 6 Daan oe ee +» Glasgow [toria Docks, B. | Hunter & English .. He -. Bow, E. Gird 
Kineaid&Co. .. ..  .. Clyde Foundry,Greenock,N. | Explosives. Orse 
Diving Apparatus. a, ~ Sigs se de : one — a Nobel's Explosives Co., Ltd. Glasgow ba meine Guetageh teen ijiede 
lenty ee ee ie =Ironwor! ewbury, oe a Co., Limit ae A an Man: 
Bamett & Foster .. .. -» ‘959, Bagle Wharf Road, M.  / bovin @ Blackmore ;. ;. Groonock Berks De Bergue & Co., Limited |; 
Roger, R.,&Co .. .. «. Stockton-on-Tees Fans and Blowers. win, James, & Co, . <“ B. 
Dowels (Brass). : Rose, Downs & Thompson os Black, Hawthorn & Co. Gateshead-on-Tyne Hartley, Arnoux & F; ov (Manchester 
Player, W.&J. .. os +» Lionel Street, Birmingham Ross& Duncan... oe +» Whitefield Works, Glasgow Blackman Air Pro iter Ven- & Froude .. . a Ironworks, near 
pel 
erg 1 re each = * tleon-Tyne | » tating Co., Ltd. .+ 57, Fore Street, E.C. [rad ~ dead eering Co. 
. ose ewcastie-on- ie he e oe. . 
Drawings, Tracings, &c. Simpson & Denisons :. Dartmouth, 8. Devon aw, Wardale :.  .. Gatechend-en-Tyne Moreland, Richard, & Son... 
Kell, J., (oo ee +» @, King Street, Covent Garden ele L, & Co, oe Chiswick, W. Donald, J., & Sons “ we 42, Cad Street, Glasgow Piggott, Thos., & Co. oo oo 
Maser & Th + Senet oy & Go. ++ e+ Broad Street, Portemouth Donkin, B.,&Co... .. .. Bermondsey, 8.E. 
Thorp, John ++ se «+ Copthall House, + he Bt., Wilson, Alex.,&Co. .. 1. Vauxhall oT lay Wands- | Drysdale& Co. .. ..  .. Bon Accord Engine Works, 
oorgate Street, E. worth Road, 8. W. Grange Iron Co., Limited ie [Glasgow | Glass Machinery (Plate). 
Wolf,R. ow. ws +» Buckau-Magdeburg, Germany Heenan & Froude +» ee Aston Lane, Birming M ve, J., & Sons Bolton 
Dredging Machines. Yarrow& Ov, «6 oe oe on, B. Kirk, George, @Co, .. «.. Btruris er ag oo oe cist ag BEE i 
Bruce & Batho oe ee +» 9, Victoria Chambers, 8.W. ngin rta Miller & Co. oe oe e can Foundry, 
Racniean - os ee POanite Town, re tem = bury Beviie Brest Foundry and En: ssi Seabees Glazing. 
Fleming & Fergesca «5... Palaley, 7 Belleville, J.&Co. :. .. &St. Denis, Seine Co., Limited... .. Sheffield Grover & Co., Limited .. .. Britannia Works, Wharf Rd.,N. 
Hanna, Donald & Wilson +» Paisley, N.B, Brown & May ww we we England Schiele,C.,&Oo... .. «. 2 Clarence Buildings, Man- 
Hunter & English.. .. .. Bow, Clayton & Shuttleworth +» Lincoln chester " 
Priestman Brothers *: Hull Davey, Pammen me Oo. wi” Colchester Scott, Ernest,& Co. .. «. Close We a. Memenetie-s e-on-Tyne Gold Crushing & Amalgamating Machinery. 
ag gh, Thompson ;. Old Foun , Hull » We, 2 ites Broth . . can Ironwor! lor Appleby, C., & Co. i ‘ae S anen Sa E.C. 
mee, | W., & Ce. peo .. London Woke Renfrew Garrett, R., & Sons my ». Leiston Works, Suffolk Union Engineering Co. .. -. Booth Street, Manchester Satan tT. B, Son & C treet, E.C. 
ert & Pitt, Limited:, :; Bath Hindley, E. +. ++ Bo Doi er Brothers ..  .. .. +Pagefield Ironworks, Wigan | Sandycroft Foundry and Engine 
Hornsby, R., oe — : ower won Works Co., Limited, The .. Near Chester 
Ebonite. Melville, W vu.) ce BinelairtownFndry. ;Kirkealdy Feed-Water Heaters. 
Winter, F. .. = .. «+ +» +188, London Wall, E.0. Piggott, Thos., & Os. a Springhill, Birmingham British Gas Engine & Engineer- Governors (Engine). 
efferies, pswich trae re He ++ 11, Queen Victoria Street, E.C. | Browett, Lindley & Co. .. +» Sandon Wor! 
Economisers (Fuel). tomy | - teas Co. Lid, .. oe Oh uiderton Hroaworks Oo... Naw Manchester < Murdoch, Wm, 800... 30, , Hope Street, Glas @ or 
Chadderton Ironworks Co, .. Near Manchester ot oS tkaldy, +s +» e+ 40, West India Dock Road, Napier Brothers ..  .. +» dlass Engine 
Lowoock, A., Ltd... .. .» 8 Exchange Buildings, Man- cor b> hy en Soon Knap, Conrad & -+ 11, Queen Victoria Street, B.C. Budenberg :.  .. oe oa ‘Telaagow 
oe Savile Street Foundry and En- Steven & Struthers ++ e+ Glasgow 
vat ke R. & F. <s..\ oe) ‘ gineering Co., Limited... .. Sheffield Limited .. .. .. Cornwall Works, Birmingham 
Electric Bells and Signals. +s se ee oe Buckau-Magdeburg, Germany ae s: - ar gy Hone Birmingham | Whitley Partners.. .. .. Hunslet Road, Leeds 
Blackburn, Joseph ++ ++ 90, Arkwright St, Nottingham | engines (Rotary) ‘ + 
Heenan & Froude .. $e +. Aston Lane, Bi th F i Grindstones, 
Electric Lighting Plant. r Dennis, W. F., & Co. 101, Street, E.0. Ransome, 8.&E.,&Co...  .. 10, Essex Street, Strand, W.C. 
Allen, W. aa Oo, gePrE be York St. Works, Lambeth, 8.5. Engines (Stationary). BF. smiszews Leadenhall 
Crom, . es ee orks, Chelmsford ae ee oe +» Helen Street, Govan, Glasgow 
Elwell- Parker, Limited . +» Wolverham: All aciellan.. +» Sentinel Works, Glasgow Files and File Sharpening Apparatus. Gunpowder Machinery. 
Faraday @Sons .. + « Berners 8 w. Ap chy Br a Limited East Green Hansell & Co, Canal Works, Sheffield Hastie, J., as -. Kilblain Engine Works, 
Goolaen & Trotter ictoria Mansions, 8,W. Arrol Broth: aes inde ton Ironworks, Peters | Hardy Patent Pick Co., Ltd. .. Heeley, Sheffield Savile Street Foundry and En- [Greenock 
“oe Electric Light & ‘Power sa pales bila hill Ww Jowitt, T., & Sons .. nz .. Bh ., Limited... . Sheffield 
’ es os ittersea Foun , James... os ee ° . | Taylor & eo ee ee 
Ne ce Maiden Wo re Pa iF ues : owe 8 wast | se eee Spencer, John, & Sons :. .. =e New: y’ Birming! 
Road, Beok q oe +. Bund 
India Rubber, Gutta Percha and Bever& Dorling .. .. «. bury , Dewsbury Gutta Percha Machinery. 
Telegraph Works Co,, Ltd., The Silvertown, Binikie Brow $<. ss Ahordom, N.B. (Bridge, 8.5. Filtering Apparatus. Pfieiderer, P. 96, Upper Ground Street, 8.E. 
Johnson & Phillii peo ia 14 Union Ck. Old Broad Bt, E.0, | Brotherhood, P. ..  ..  .. Belvedere Road, Pulsometer Engineering Co, .. Nine Elms, 8.W. a Be a Se See 
Kinetic I mring Oo... |.» e, ot. Martin's Lene, ws. browett, Lindley & Co. +. «» Sandon Works, Salford 
Mather’ Platt... .. .. Salford Iron Wk: hag = a ———eee oS Sete dens wen “gegen Fire Clay Goods. Hammers (Hydraulic). 
Pilsen-Joel & General ie Edward Street, Hampstead | Carrick & Wardale +» +» Gateshead-on-' (Glasgow | Blochairn Sandand Fire ClayCo. Blochairn, Glasgow Sa Om +» «+ «+ CroydonWorks, Hunslet, Leeds 
Light Oo, Limited ..  .. N.W. Alete.. BOR -08:.+ 06 Works, | Lowood, J. G &Co. .. 80, Attercliffe Road, Sheffield & tet AGT os 
& Rawson .  —..,._-11, Queen Victoria Street, E.0, | ( &Beckitt ..  . Maryhill EngineWka, Glasgow ! Silica Fire Co.,The .. Oughty Bridge, near Sheffield R.H. ..  .. ss 14, Delahay Street, 8.W. 
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ENGINEERING. 


it 








Hammers (Power). 


Massey, B.&8. .. se +. Openshaw, Manchester 
Player, W.&J. .. é .. Lionel Street, Birmingham 
waites thers .- Vulcan Ironworks, Bradford 


Hammers (Steam).—(See Steam Hammers.) 


Heating Apparatus. 


Kérting Brothers .. 
Thames 


a: Fonceen Lane, Green Bis E.O. 
es Bank Iron Co., The oe 


Upper Ground Street, 8. 


Hoisting Machinery. 


Carrick & Ritchie.. ee «» Waverley Engineering Works, 
ais 

— Alex., & Co, +» Cranstonhi ie Works, 

Coles, H. J. .. os > ». Sumner rsteot, 8 [Glasgow 

onan John,&Co. . -. Sheffiel 

Day. Summers & Co. . ° po [Glasgow 
e& ° .- Bon Acco Worka, 

Gibbins, R.C.,&Co. . -. Berkley Street, B ham 


Lion Works, Cradley Heath 


Iron Joists (Rolled). 
Measures Bros. & Co. 
Shelton Bar Iron Co. 


Iron Merchants. 
Henderson & Glass 


Jacks (Lifting). 
Dempster, Moore & Co, .. 
Dudgeon, Richard.. es 
Gibbins, R. C., & & Go. 


Lamps. 
Barnett & Foster .. . 


Launches and Yachts. 





Hunter & -» Bow, London, E. Burnet, L., & Co. . Ae oe 
Jessop, J.,&Son .. . +» Leicester Chaplin, Atex., & Co. A 
Melville, W.M. .. .. Kirkealdy Cochran & Co. ee . 
Pic 4 S13 1 tockton-on-Tees Ce oe as he yamine 
8) Alexander, & Son +» Dens Ironworks, Arbroath 

Shirlaw, A., & &® ar * — ra i a ing, W. 8. ~~ o 
Tangyes Li ee rnwall Wor! ‘irmingham | Des V; G. F. G. . 
Wilson, John H.,&Co, .. .. Sandhills, Liverpool ae a 


Hoops for Boiler Flues. 
Bolton Iron & Steel Co. .. Bolton 


Hose Pipes. 


Tullis, John, & Son 
baw w. 4h. &Co., .. 
nPumpingEngine Co. 


mocap Machinery. 


St. Ann’s LeatherWks.,Clasgow 
36, Southwark Street, 8. E. 
114, Queen Victoria Street, E.C. 


Berry, Hi oe «- Croydon Works, Hunslet, Leeds 
Carrick and ¥ Wardale .. +» Gateshead-on-Tyne 
Clarkson & Beckitt to E eWks., Glasgow 
Coles, H. J... oo oe oo eee rie be 
Drysdale&Co. .. eo oo m Accord Eng.Wks., Glasgow 
Easton & Anderson ee .. 8, Wiiitehall Pl., London, 8.W. 
Fielding & Platt .. eo oo Gloucester 
Grange Iron Co,, ited -» Durham 
Hathorn, Davey & Oo. .. -» Leeds 
Middleton, Robert ee .. Sheepscar Foundry, Leeds 
Miller & Co. +» Vulcan Foundry, Coatbridge 
Ormerod, Grierson & Co. +» Hulme, Manchester 
Owens, 8., & & ae eo ee treet, B.C, 
Ramsbottom, o 
Rose, Downs & ae +» Old Foundry, Hull 
Shirlaw, A, & Co, ee +. Suffolk Works, Birmingham 
es ee oo oe mmwall Works, Birmingham 
Tweddell, R. H. .. . +. 14, Delahay Street, 
Weems, J. & ee oo «» Johnstone, near Glasgow 
fiydraulic Presses. 
Berry, Henry GeseteaWeahe, Hunslet, Leeds 
ar Henty, é& Co., Limited eld 
Carric ce : Wardale ee ee Gateahead-o 
Clarkson & Beckitt . bag ban Senina eWks., Glasgow 
Coles, H. J. . ee +» 89,Sumner St., Southwark,8.E, 
Copeland, J., & Co. os ee Dobbie's Loan, @ 
Drysdale& Co. .. a +» Bon iy ays ks., Glasgow 
Easton & Anderson ee oe % "Whitehall P London, 8.W. 
Fielding & Platt .. . loucester 
Middleton, Robert ee ee Shee Foundry, Leeds. 
Miller & Co... ee +» Vulean Foundry, eegeo 
Norman, John, & Oo. oe. «» Keppochill ‘orks, 
Glasgow ines 
Ormerod, Grierson & Co. -. St. George's I ks, Man- 


al, ee 
Redpath "& Paris 

Ross& Duncan . 

Schichau, F. ° 
Simpson & Denisons 
balsas J. I, & Co. o» 


a 

n, J. F. + & Co. 
Welch, . 8., & Co. oe 
Yarrow & Co. 


Laundry Machines. 
Manlove, Alliott, Fryer & Co. .. 
Leather Machinery. 
Drysdale& Co. _ .. eo 
Stothert & Pitt, Limited 
Lifts. 


Coles, H. J... 
Drysdale & Co. 


Gibbins, R. C., & Co. 


- - - 


- - - 
o- 


Lightning Conductors. 
Blackburn, Joseph oe 


Southwark Street, 8. E. 
Stoke-on-Trent, and Cannon 
Street, London, E.C. 


Liverpool 


49, Robertson Street, = 

114, Fenchurch Street, 

Berkley St., 
tockton-on-Tees 

Suffolk Works, Birmingham 

Cornwall Works, Birmingham 


259, Eagle Wharf Road, N. 


Govan, Glasgo 


 Granstonh hill” Engine Works, 


Falmoute Docks Iron Works, 
Falmouth 
_——_ Dock, Glasgow 


, Cubitt Town, E. 
Limehouse E. 
Paisley, N.B. 
Stony Stratford 
20, Bucklersbury, E.C. 
Middle Mall, Hi ith 


Mathematical Instruments (Makers). 


Archbutt, J. & W. E. 
Negretti & Zambra 
Stanley, W. F. 


- 


Westminster Bridge Road, 8. W. 
Holborn Viaduct, E.C. 
Great Turnstile, Holborn, W.C. 


Metals (Phosphor, Alloys, &c.). 


Meters. 
Manchester Water Meter Co.,Ltd. 
= Ernest, & Co. «. 


Co. 





Ardwick, Manchester 
Close Wks., Newcastle-on- 


e 
114, Queen Victoria Street, E.C. 


Mill Gearing, Shafting, &c. 


Bessemer, Henry, & Co., Limited 
Bodley, Bros., & os . 
Brown, Bayley, Dixon &Co. .. 
Buckley & . 
Fawoott, Thomas OC. 
Goodfellow & Matthews .. oe 


Hawthorn, R. & W., Leslie, & Co. 
Lim ee . 


Kir forge Co * 

ve, Jo! ee 
Reichwald, A. es 
Savile Street Foundry and En- 
.» Limited... 





Levenford Works, Dumbarton 
Church Row, Limehouse, B. 
Whitefield Works, Glasgow 
Elbing-Prussia 

Dartmouth, 8. Devon 
Chiswick, W. 

Broad Street, Portsmouth 
Seacombe, near Liverpool 
Millbay Pier, Plymouth 

Pop! £. 


Nottingham 
Bon Accord Engine Works, 
Bath (Glasgow 


89, Sumner Street, S.E. 
Bon Accord Engine Works, 


lasgow 
ee St., Birmingham 


Bows ne 
Stockton-on-Tees 
Suffolk Works, Birmingham 


39, Arkwright St., Nottingham 


Linoleum Machinery.—(See Floor Cloth Machinery.) 


Lithographers. 
Kell, Thos., & Son.. 








Springhill, Birmingham 
Old Foundry, Hull 


Rushworth & Co. .. ee .. Sowerby Bridge, Yorkshire 

Shirlaw, A., & Co... ° «» Suffolk Works, Birmingham 
thert & Pitt, Limited.. ee th 

Tangyes Limited .. ee «» Cornwall Works, Birmingham 

er, liam ., oe +. Salford, Manchester 

Tweddell, R.H. .. «. +» 14, Delahay Street, 8.W. 

Tylet, B.. BOO..<< . os + 84 Whitecross St., E.0. 

Weems, J.& W. .. oo +» Johnstone, near Glasgow 


Hydraulic Rams. 


Owens, 8.,&Co, .. oe +» Whitefriars Street, E.C. 
Williams, A. &H... oe +» Vulcan Ironworks, Winchester 
Hydro-Extractors. 

Watson, Laidlaw & Co. . +» Kingston, Glasgow 
Hydrokineters and Temperature Equalisers. 
Weir, G. & J. ee ee oe Commerce Street, Glasgow 


{Ice Making Machines. 
et British Refrigeration Co., 


Sis eo ee .- 82, Walbrook, E.C. 
Piggott, T., & Oo. .. ee .. Springhill, Birmingham 
Incandescent Electric Lamps. 


Kinetic Engineering Co... 


89, St. Martin’s Lane, W.C. 
Woodhouse & Rawson 


. ++ 11, Queen Victoria Street, E.C. 


India angers Goods. 


L tive Engi 


40, King Street, Covent Garden, 
W.C. 


—(See Engines, Locomotive, ) 


Locomotives (Mountings for). 


Storey, I., & Sons .. e oe 


Lubricants and Oils. 
Bell, J.,&8on  .. 

Bradford, J., & Sons oe 
Bremner, John A., and , ae 


oa ght A. B. & Co., Limited 
Haacke, & Co... ee 


Harrison, W. B. a oe 
Minns, Sidney, & Co. ee 
Price’s Patent Candle _ Ld. 
oie &Co. .. 
Sutcliffe Bros, oo ee 
Trier Bros. 

Wilson, J, Veitch, Halliday &Co. 


Lubricators. 
Beck & Co., Limited ..  .. 
Butterworth Bros,, Limited .. 


Foster, Edward, & Son .. 
France & Morgan .. 


Haacke, A., & Cv... 
Kérting Brothers .. 


“Richter” Economiser Go., The 





Angus, Geo Newcastle-on-Tyne Trier Brothers ee ee oe 
Harburg Tadis Rubber Comb Co. 138, London Wall, E.0, 
India Rubber, Gutta Percha & Machine Tools. 
we ph Works Oo, Limited 8 Silverto' - ra, Rese ine Archdale, Jas, & Co. 
ac rge, 4 ae wRul orks,Glasgow dsapapebyss? 
faten Beckwith, E.,&Co. ..  «. 
North British Rubber Co., Ltd. Berry, F.,&Sons.. .. °.. 
Berry, Henry oe oe 
Indicators (Steam Engine). Blaiberg & Marson oe iste 
Hannan & Buchanan... +» 75, Robertson Street, G 
+ Booth, Geo., & Co.. se. ss 
Scott, Ernest, & Co, +» Close Wks., Newcastle-on- Butterfield, F.é5.. , & Co., Ltd. 
Cameron, John .. ee oe 
Injectors. Churchill, C., s < 
Dempster, Mogre & Co... .. 49, ony! Steet, Gagew [pote pinee 
Fairburn eh Hall oe Ms ws Ss'hoyae Manchest ~ son e& _ Pg 
Gresham & Craven +» ee Manchester Fielding & Platt at AP nats O 
Hancock Inspirator Co. :. Old SwanWharf, Upper Thames | Galloway, W.&J.,&Sons  . 
Holden & Brooke... .. _.._ St. Simon Works, Salford | arms sae Bao 
Korting Brothers ++ «+ I1,Pancras Lane, Queen 8t.,0.E. | Harvey, Robert,&Co. |. |. 
Charles 8., & Co. +» Mansfield Chambers, St. Ann’s Heap, Iowan gg Limited «. 
Square, Manchester H., & Son as 
Manlove, Alliott, Fryer & Co... Nottingham ened & Co. P ms 
Patent Exhaust Steam Injector Kendall&Gent (2 2) 2: 
Co, Limited .. .. .. 4,St.Ann’s Square, Manchester Lang, J.,&Sons .. .. .. 
Ransome, 8, & E.,&Co... .. 10, Essex Street, Strand, W.C. | Loudon Bros. Seek 
Rhodes, B. .. Bow Works, London, E. hinery & ware Go., Ltd. 
Schafler & Budenberg .. .. St. Mary Street, Manchester M‘Arthur,A,&Son ..  .. 
Miller, J: MO, 6s fae 
Employers’ Liability Assurance 84 & 85, King William Street, | Rushworth &Co... 1.7, 
Corporation, Limited .. “ E.C. ischkar and Harrison ab 
Scott or oe oe 
Iron and Steel Works (Plant for). re iy) eS 
Sanlg & Bonen He be see ene near Glasgow — ee Ge Rete 
Galloway, W.&J.,&Sons |. Smith Brea, & Oo.” ag ia 
win, J . +»  «» Ardrossan, N.B. Machine Tool Co., Ltd. 
Mite & Co. see +» Vulcan Foundry, Coatbridge Taylor & Challen .. we oo 
waites Bros. .. ee -. Bradt Tweddell, R. H. .. oe so 
er Widdowson, J. H... 


Pagefield Ironworks, Wigan 


ee ve +» Grange Rd., Bermondsey, 8.E. 
Heenan & Froude .. or +» Newton Heath Ironworks, near 
Macfarlane, Walter, & Co. Possilpark, Glasgow 
Maxton, F., & Co., Limit +» Naylor 8t. Ironworks, Liverpool 
estwood, Pe +» London Yard, Poplar, E. 








Marine Glue. 
Hay’s Waterproof Glue Co., Ltd. 


Knott Mill, Manchester 


Asbestos W orks, Southwark,S.E. 
Liv 1 


erpoo! 
Albert Street, Manchester 
70 & 71, Bishopsgate St., E.C. 
15, Whitefriars Street, £.C. 
Ki hr Wharf, Gainsboro’ 
, Hackney Wick, E. 
6, Bridge Street, ‘———% 
Gatton a. Ww. ankle 
7, Idol Lane, E.C. 
Atlas Wks., Godley, Manchester 
19, Gt. George St., Westminster 
Street (Bradford), Man- 
chester 


130, Great Suffolk Street, S.E. 
Newton Heath Glass Works, 
- Manchester 


Whitefield Brass Works,Govan, 
Glasgow 


Wharf, Gainsboro’ 
, Hackney Wick, E. 
11, Pancras Lane, Queen St.,E.C, 
Bristol 
Bi ham 
Bradford, England 
19, Gt. George St, , Westminster 


Croydon Works, Hunslet, Leeds 
Bute Works, Oozells Street, 
Birmingham 


Keighley, or (Salford 
Oldfield 


Spencer, John, *& Sons oe 


Sheffield 

Sheffield 

Castle Ironworks, Oldham 

Old Victoria Foundry, Manor 
Hyde, near Manchester 


Newcastle-on-Tyne 
Soho Ironworks, Bolton 
Nottingham 


to! 
Newcastle-on-Tyne 


Sheffield 
Newburn Steelworks, New 
castle-on-Tyne 


Mill pg mage (Flour, Corn, and Rice). 


Carter, J. Harri . 
Clayton “ E Shuttleworth: - 
Dell, Wm. R., & Son ; 


Ransomes, ‘Sims, & Rf efferies, 1a. 
Ruston, Proctor, & Co, 

Simon, H. 
Millstones. 

Cowie Bros. & Co, .. a 


82, Mark Lane, E.C. 


C0) 
Dobbie’s Loan, Glasgo 
26, Mark Lane, E.C. 
Bow, London, E, 


iw 


Gainsborough 
Keppochill Engine Works, 
a [Glasgow 


20, Mount Street, Manchester 


59, St. Vincent Street, Glasgow 


Mills (Paint, Oil, Mortar, &c.). 


Butters Bros. 
Dell, Wm. K., & fon :. a 
Nichols, Uriah ee be oe 


Rose, che & 7 oe 
Spencer & Co. ee 
Wilson, Jobn H., & Co. 


Mining cca eens 


- 


E 


ree, 


Ransomes, Sims, & :Jeferes, ies, Ld. 

Robey & Co... 

uston, Procto: 

Se pa ba and. Engine 
‘orks Co., Limited, _ a 

wae Richard, & Co. . ee 

Tangyes Limited .. ee 

Tyler, H., & Co. (Pumps) 

Walker Bros, ee 


Mint Machinery. 
Taylor & Challen .. 


Moulding Machines. 
Whittaker, Wm., & Sons 


Mark Lane, 
Duncan Street, Oldfield Road, 
Manchester 
Old Wounds. Hull 
Melksham, Wilts 
Sandhills, Li 


oe Hope Street, Glasgow 


verpool 


Clay Cross, near Chesterfield 
Sumner Street, 5. E. 
Leeds 


Durham 
Heeley, Sheffield 
Leeds 


Grantham 
52, Gracechurch Street, E.0, 
Ipswich 
Lincoln 
in 


Near Chester 

9, Northumberland St., W.C. 
Cornwall Works, Birming! 

84, Upper Whitecross St., E.C. 
Wigan 


Birmingham 


Oldham 


Non-Conducting Compositions. 


Bell, J.,&Som .. se os 
Chadderton Lronworks Ce, 
Haacke, A., & 


Keenan, M. .. oe 


Leroy, F., & Co, 
Sutcliffe Bros. 
Toope’ sAsbestosCoveringCo. Ltd. 
Oils.—(See Lubricants.) 


Oil Distilling —— 
Clarkson & Beckitt oe 
Copelans 


, & or 
Norman, John, & Co. 


Oil Mill ee 
Coles, H. J. e 
Greenwood & Ba‘ ee 
Manlove, ailiott Tener & Oo. :. 
Piggott, * Thos., & Co. 
Rose, Downs & Thompson 
Tangyes Limited .. 
Packing (Engine). 
Asbestos Co., Ltd. i ® United) 
Packing & ber Co... 


- 


ry 





Grose Street Fin Finsbury, E.C. — 


Stsenae Dabertesh Street, eer 
lou 
pose 
est Scotland Street, Glasgow 
Albion Ironworks, Aberdeen 
‘k Grove Ironworks, Glasgow 


Nottingham 
Ordaal Wi, Salford, M’chester 


Bothwell ervet, one 
147, Queen Victoria Street, E.C. 
Jobnstone, near = Grew 
beross Liaw jasgow 
Sherbourne 8 Manchester 
Arnold why és Bow, E. 
Sowerby Bridge, Yorkshire 
Hopwood Ironworks, Halifax 
West Mount Ironworks, Halifax 
Leeds Old Foundry, Marsh 


Leeds 
Halifax 
Park s—- aes! Pk., Glasgow 


Soho, 
aD mince 8. 
treet, 8.W. 


Dobbie’s Loan, Glasgow 
Keppochill Engine W: 
Glasgo = 


Landport, Portsmouth 








Fe oe re E. 
Near Manch: 
Ki jainsboro’ 


ercial Rd.,E. 
AtlasWks., Godiey, Manchester 
Stepney Square, E 


Maryhill EngineWks., Glasgow 

Dobbie’s Loan, Glasgow 

Keppochill Engine Works, 
Glasgow 


Sumner Street, 8.E. 
Albion Works, Leeds 
Nottingham 


Old Fo 
Cornwall Fo Birmingham 


161, Queen Victoria ag E.C. 
a 81 E.C. 
Southwark 

, City Road, E.C. 
unslet, Leeds 
101, Leadenhall Street, E.C. 
Plantation Quay| West) Glasgow 
2 Brown Street, Glasgow 

116, Cannon Street, E.C. 
Glasgow 


Paint and Putty Machinery. 


Pfleiderer, P. 
Paints. 

Asbestos re Ltd. (The a 
Saline, ‘James, & Sons . ee 


Paper. 
Eastwood & Co., Limited oe 
Hodgkinson & Co, 


86, Upper Ground Street, 8.E. 


161, Queen Victoria Street, E.C. 
7, Idol Lane, Great Tower 8t. 
Glasgow 


Belvedere Road, 8.E. 


meee] aan a 


fGnat i 


—— 


Patent Agents. 
—— E. P. 

Allison Brothers .. 
Brewer & Son . oe 
Brookes, Wm., & Sons es 
Craven, T. E., & Son 


Cruikshank & Fairweather .. 
Inventors’ Patent Right Associa- 
tion, Limited .. e 
Jenson & Son oe 
Phillips & Leigh : es 


Phillips, R. = 


Redfern, G. F. 

Thomson, W. R M. & Co. 
Vaughan & Son 
Wise, W. 


- - 





Patterns. 
Ormerod, Grierson & Co... 


eo a E. 
rey 
Whitehall a, London, 8.W. 


36,SouthamptonBuil W.c. 
oh Chanoety Lane, W.6e 

33, Chancery Lane, W.C. 

55 & 56, Chancery Lane, W.C. 
Victoria Chambers, South 


62, St. Vincent Street, Glasgow 
23, Southampton Buildings, 


46, Lincoln's Inn Fields, W.O. 


St. George's Ironworks, Man- 
chester 





Permanent Way. 
Hartley. & & Co. 
~~ Arnoux. & Fanning ; 
Foundry & wing Co. 
Sa Stuart & Co... oe 


Pile Drivers. 
Gibbins. R. C., & Co. 
Piles. 

Copley & Co. 


LeGrand a Surclit? 


Pipe Founders. 


- 


101, Leadenhall Street, E.C. 
Stoke-on-Trent 


Newport, Monmouthshire 


7 Pease & Co, Ltd. 


Clay Cross 
Isca Foundry ‘& 
Stewart, D. 


soe 


20, Bucklersbury, E.C. 


Berkley Street, Birmingham 


Middlesbrough 
Ardrossan, N.B. 
100, Bunhill Row, E.0. 


Stockton-on-Tees 

Clay Cross, near Chestertield 
Ne Monmouthshire 
Glasgow 


Pipe (Drain) Making Machinery. 


Clayton, Howlett & Venables 


Pipes Sea 
Doulton & Co, 


Harrow Road, W. 


Lambeth, 8.E. 


Pistons and Piston Rings. 


Lees, 
ms ae & Platt... ee 


Sowerby Bridge 

8, Ulster Chambers, Belfast 
Pendleton, Manchester 
Glasgow 

Salford Iron Wks., Manchester 
Dukinfield, near Manchester 


Plates (Iron and Steel). 


Beardmore, W' 
Brown, Ba; 


Leeds Forge 
Shelton Iron & Steel wre Ltd, « 
Steel Co. of Scotland, Limi 


Parkhead Ironworks, Glasgow 
Sheffield 

Motherwell, near Glasgow 
Sheffield 


Leeds 
Stoke-on-Trent, & 122, Cannon 
Glasgow [S8t., London, B.C, 


Portable Engines.—/See Engines, Portabdie.) 

Portable Railways.—(See Railways, Portable.) 

Pottery and Encaustic Tile Machinery. 
Exeter 


Bodley Brothers & Co. 


Presses (Hydraulic).—/(See Hydraulic Presses.) 


ene 
Ross & Dunca: 


Savile Street ‘Foundry and Bn: 


gineering Co., Lim’ 
Scott, Ernest, & Co. oe 
Spencer, John, & Sons .. 


Pulley Blocks. 


Holt & Willetts .. 

Pickering, Jthn. .. ee 
Shirlaw, A., & Co... 
Tangyes Limited . ee 


Pulleys (Cast Lron). 
Bagshaw, J., & Sons 
Bodley Brothers & Co. 
Buckley & Taylor 
Goodfellow & Matthews | « 
Goodwi: 


Reader & Sons . oe 
ing Ironworks Co. 
Smith and Grace .. . 
Taylor & Challen .. oe 
Yates, J., &Co. .. aa 


Pulleys (Wrought Lron). 


Bagshaw, J., & Sons 
Goodwin, A. oe os 
Hudswell, Coe & Co. .. 


Pickering, oe 
Power Pulley Co. .. 


Reading wy Co., Ltd. 
Richards, G., & Co. , Limi ted 
Yates, J., & Go. 


Glasgow 

Sheffield 

Close Wks., Newcastle-on- (omg 

Newburn Steelworks, 
castle-on-Tyne 

Sheffield 


Berkley Street, Bi ham 
Lion Works, Cradley Heath 
Stockton-on-Tees 

Suffolk Works, Birmingham 
Cornwall Works, Birmingham 


Batley, Yorkshire 
Exeter 


Castle Iron Works, Oldham 

Hyde, near Manch: 

Sumner Street, 8.E. 

Albion Ironworks, Aberdeen 

Nottingham 

Earls Colne, Essex 

Hulme, Manchester 

Bradford 

Arcade Chambers, St. Mary's 
Gate, Manchester 

Nottingham 


Thrapston 
Birmingham 
Hunslet, Leeds 


Batley 
Sumner Street, 5.£. 
Railway Foundry, Leeds 


ueen Victoria Street, E.0. 


Reading nr. Manchester 
Atlantic Works, Broadheath, 
Hunslet, Leeds 


Pumps and haemo eon 


Allen, W. H. & Co. oe 
ne H., & Co. ee 


enry 
aver & Dorling .. 
Black, Hawthorn & Co. 
Cameron, John .. 


ck & 
Chaplin, Alex.,&Co. .. 
Clarkson & Beckitt ee 
Clay 


Drysdale&Co. .. 


Easton & Anderson ee 
Fairburn & Hall 
ae & = aa 38 

range [ron Limi 

, Donald & Wilson 
m. 

Harvey, Robert, & Co. 
ane roses tie & Co. 
Hatton, J. 
Hornsby, &., "k gons, Limited « 
Hughes & Lancas' 
Hunter & English ee 


- - 


Cross Co. 
Coatbrookdale Co., Limited, The 


Croydon Works, Hunslet, Leeds 
Dewsbury Foundry, Dewsbury 


Gateshead-on-Tyne 

Old Field Rd. Ironworks,Salford 
Gateshead-on-Tyne (Glasgow 
Cranstonhill e+ 


laagow 
3, Whitehall P1., London, 8.W. 
a Exchange, Manchester 
Gloucester 

Durbam 

Paisle: 

Bradford 

Park Grove Ironworks, Glasgow 
Leeds 

Coventry 


Grantham 
Chester 


Broth . oe -. 11,Pancras Lane,Queen 8t.,E.C, 
Le Grand & Sutcliff ee «+ 100, Bunhill Row, E.C. 
Loudon Bros. = ws «Ss. ~S sss, Bothwell Street, Glasgow 
Mather & Platt .. oo oe lord [ron Wks,, Manchester 
Miller & Co. ee oe Vuican Foundry, tbridge 
Moreland, Richard, & Son , Old 8 B.C. 
Mumford,A.G. .. ee Culver St. [rou Wks.,Colchester 
Nichols, Uriah .. oP Duncan Street, Oldfield Road, 
Okes, J. C. B. -- 89, Queen Victoria Street, 2.0, 
uae’, Grierson & Co.” +» Hulme, Manches' 

Owens, 8. &Co, .. ee +. Whitefriars Street, B.C, 
Pearn, a oe oo 

Picking, Hi & Co. .. +» Bow, London, BE. 

pees, Thos., & Co. es «o & ghill, Birmingham 

I eter Co.,Ltd, Nine Elms, 8.W. 

Rams Saynor 








Savile and En- 
gineering Co., Limited. . 
Scott, oe 
Shanks, Ale , & Son 
Staunah, J... s 
Stothert & Pitt, Limited 
7 Limited .. - 
Thwaites Brothers om 
Turner, we oo oe 
ler, H.,&Co. .. oe 
atson & Sons .. or 


Road, Leeds 
10, Essex Steeet, Strand, W.C. 
Sheaf Ironworks, Lincoln 


Near Chester 


Sheffield 

Close Wks., Newcastle-on-Tyne 
Dens [ronworks, Ar 

20, Southwark Bridge Rd., 8.E. 


Bath 
Cornwall Works, Birmingham 
Vulcan Lronworks, Bradford 





ENGINEERING. 


[Marcu 4, 1887, 




















1V 
hi énued. way). 
Pumps and Pamping Ma ° Roofs (Iron, Steel and Zinc). Stone Merchants. Tyres (Rail 
( v4 Appleby Brothers, Limited ., East Greenwich Formby’s CementWorksOo.,Ltd. 142, Grosvenor Road, 8.W. Bessemer, H.. & Co., Limited .. Sheffield 
Westinghouse Brake Co,, Ltd. .. Yor Pot, King's Cros, N. yee Co 89. on 8 EC. Brown, Bailey, Dixon, & Co, -. Sheffield 
ilson, Alex. ee ee ron wor’ ‘ands- , Chas., +» ee «+ 89, Cannon Street, E.C, , 
—— ‘worth Road, 8. Ww. Arrol Brothers Germiston Perems pues Sugar Machinery. Painsen dimminennieng, 
Wilson, John H., & Co, .. -» Sandhills, Liv Ashbury Railway Carriage & Iron ¥ lasgow Aitken, McNeil & Co, .. ys) Helen elen treat, Govan, Glasgow ngi ing - 
Worssam,G.J.,&8on .. .. Vested Road, iy, Rona, N. N. A ore Bens i = os = po pereesh Mag xe ester Blaikie Bros, Seen X. artertie Hobson, Wm. HH... .. es natty | 
Wartininat eo Benson, Pease Ltd. ? Hill, E. 
Ww P Co, Queen Victoria Street, B.0. | Siku «» Aberdeen, N.B. Campbell, & ean featiand” Coppe Kirk, W., Price &Goulty .. 52, Queen Victoria Street, E.C. 
Braby, Fre, & Co., Limited \. Eclipse Iron and Galvanizing Clayton, Howlett & Venables .. WwW 
Pumps (Centrifugal). Works, Giasgow g.p. | Copeland, J., & Co. +» Dobbie's Loan, Glasgow Valves (Gas, Steam, Water, &c.). 
Allen, W. H., & Co. ee -» York St. Works, may 8.E. | Davies, M. H. oe se Grange Road, Bermondsey, Davis & Primrose .. : Etnalronwks., BangorRd.,Leith a Bentinel Warks, G he 
Drysdale & &Co. .. oe Bon Accord Engine Works, | De Bergue & Co., Limited +» Manchester on ’ 3, Whitehall PL, London, 8.W. Ge mg ee - os oe lasgo 
Glasgow Dyle & Bacalan, +. 60, Fenchurch Street, E.C. bert, & Co. é Park Grove Ironworks, Glasgow noo 4 ~ a a oe .» Bermondsey, 
Gitnther, W. - +» Central Works, Oldham oodwin, Jas., & Co. meh N.B. Manlove, Alliott, Fryer & - a x a —? = ee ee Shes atin 
Hathorn, Davey & Co. .. on Donald & +» Paisley, N.B. by John, & Co. ; EngineWorks, lenfie ald & Wilson add Paisley, N. — 
Owens, 8.,&Co. .. oe +» . Whitefriars Street, E.C, Hartley, Arnoux & Fanning .. Stoke-on-Trent  |Manchester | 6, /,erod, Grierson & Co. * Hulme, Manchester Hanna, — . Sucthes Wein 
m, Proctor & Co, . «» Lincoln Hi & Fro ee ° « emi Heath Ironworks, near Piggott, T., & Co. .. . Springhill, Birmingham a “s peg ce Bradford 
Scott, Ernest, & Co. : «+ Close Wks., Newcastle-on-Tyne | Isca Foundry & Engineering Co wport, Monmouthshire Ruston, Proctor & ‘. «+ Sheaf Ironworks, Lincoln sa cae. tim - 
ngyes Limited ° ..» Cornwall Works, Birmingham | Morton, Francis &Co. .. oe Nove St. Ironworks, se lAverpoot as om . Eaglish’. . se bow Lond 
Wolf,R. .. é .. Buckau-Magdeburg, Germany Stead & Co. +« «+ Spring! Surface Plates. ee Wale Ge a ngs Water Street, 
rothers .. om +» Pagefield beeen Wigan Okes, J. 0. B. @ Victoria § EC. le o Lavengesl 2 
Pumps (Colonial). Pitaxis Ge & Oc. Limited ", ‘Atentic Werkn Brondbesth, | Mumford, A.G@. .. .. .. Culver’ Street Tronworks, 
Tyler, H.,&Co. .. .. ++ 84, Upper Whitecross 8t., B.C. | Rope Driving Gear. Mantle vers ee 
Goodfellow & Matthews .. +» Hyde, near Manchester a fis J., & Brichaux os St Ce 8, a, s yamne 
Pumps (Donkey). Tank! ens, +» oF ‘%. Whitefriars Si 
Bailey, W.H.&Co, .. + Albion Works, Salford, Man-| Ropes (Wire.)—(See Wire Ropes.) Baeny Jo ohn Pct lait? Byng - -m.: eae Boot B. ‘ oi BS ys)° Close Whe. fork, ondon, 
ches 
Co) J., & Co, .. +» Dobbie's Rang @ w ton ‘alker Bros. ee +. Pagefield Ironworks, Wigan 
Qeneen, Ses oo SESE DO. Reneetin elit | caatiney Appliances. Davies ee, COs aes’ 1 Srgumron works, ie | Gala Rockne <2. 2S: Saltway Works Latte 
ee ae E - Lambeth, 8. Hanna, Donald & use 
DER ZONE 19> 0308) be sen, i — +4 Fn caster —— ~~ Mechan & Sons .. YL Cranstonhill, Glaagow Valves (Safety) 
Coles, = Sees ° ee .. 89,SumnerSt., Southwark, 8.E. ughes mi * . 8 No Sob, Go Keppochill ail c. le 
Hanso . <. Quebec Works, Bradford Macfarlane, Walter,&Co. .. Possilpark, Glasgow Pipeott,” wets ooo Ba Scott, Ernest, & Co. se vajifdlone WZioue Mewenabbeieeiiens 


Hathorn, Davey & Co. ° 

larmuth, T., & Co. oe 

Loudon Brothers 

Mayhew's Patent Boiler Feeder 
Co., Limited oe 

Miller, Tupp & taadee 





Wilson, Alex., &Co. 
WortbingtonPumpingEngine Co. 


Salford, Manchester 
Bothwell Street, G 
[s8.W. 


8, Victoria Street, Westminster, 
Middle Mall, Hammersmith 
Culver St. Iron Wks.,Colchester 
39, Queen Victoria Street, E.C. 

itefriars Street, E.C. 
Springbill, Birmingham 
Stockton-on-Tees 
Close Wks., Newcastle-on-Tyne 
20, Southwark Bridge Rd., 8.E. 
Cornwall Works, tage al 
Vauxhall Ironworks, 

worth Road, 8.W. 

114, Queen Victoria Street, E.C, 


Punching and Shearing Machines. 


Beckwith, E., & Co. eo 
Berry, F., & Sons .. ee 


Berry, 

Craig & Donaid .. 
De Bergue & Co., Limited 
Fielding & Plat’ + > 

Perry, be nape & & Bou, Lid. 
Rushworth & . 
Scott — : - 
Shanks, Thomas, & Co. 

Smith Bros., & Co, o 
Tweddell, R. H. 


Sunderland 

Calderdale Ironworks, Sowerby 
Bridge 

Croydon Works, Hunslet, Leeds 

Johnstone, near Glasgow 

yee teeny Ironworks, Man- 
Gloucester chester 

Highfields Works, Bilston 

Sowerby Bridge, Yorkshire 
alifax 

Johnstone, near Glasgo 

Park St., Kinning Pk. ¢ 


Glasgow 
14, Delahay Street, 8. 8.W. Faas 


Railway and Contractors’ Plant. 


Brown, Bayley, Dixon & Co. .. 
Darlington Steel & Iron ers Ltd, 
Dick, Kerr & Co. 
Dyle & Bacalan, Limited 
Fowler, J., & Co. (Leeds), Ltd. 
Gibbins, R. C.,&Co. .. 
Goodwin, Jas., & Co. 
Engineering Oo. 


Teca Foundry & Engin 
Ormerod, Grierson & Co, 


Shirlaw, A., & Co... 
Wood, C. 
Railway Signals. 

Dyle & Bacalan, Limited oe 
Isca Foundry & Engineering Co. 
Saxby & Farmer .. oo ee 


Railways wean: 
.W.G. a . 

Dick, Kerr & Co. .. 

Fowler, J., & Co. (Leeds), Ltd.” 

Hartley, Arnoux & Fanning 


Rail Benders. 
Bodmer & Jones .. oo oe 
Gibbins, R.C.,& Co, .. oe 


Rall Lifters. 
De Bergue & Co,, Limited ee 


Gibbins, R, C., & Co. o 
Gloucester ‘Wagon Co., Lita, 


Rails (Steel or Iron). 
Brown, Bailey, Dixon, & Co., Ltd. 
Dar m Steel & Iron Co., Ltd, 


Reducing Valves. 
Auld, David, &Sons_.. oe 
Hanson, Wm. ee 


60, —— Street, E.C. 
Berkley Street, Birmingham 
ae, 


rt, Monmouthshire 

jeorge’s Ironworks, Man- 
chester 

Suffolk Works, Birmingham 

Tees Ironworks, Middlesbro'- 
on-Tees 


60, Fenchurch Street, E.C. 
Newport, Mon. 
Canterbury Rd,, Kilburn,N.W. 


Stafford 
101, Leadenhall Street, E.C. 
Leeds 


Stoke-on-Trent 
Bedford 


20, Bucklersbury, E.C. 
Cranstonhill, Glaagow 
Tees Ironworks, \ddlesbro’- 


on-Tees 


Dashwood Heuse, London, E.C. 
Berkley Street, Birmingham 


Sizsapeweye Ironworks, Man- 


hes 
Berkey 8 a Birmingham 
Glouces' 


= (8t. ,London, E.C, 


Whitevale Foundry, Glasgow 
Quebec Works, Bradford 


Refrigerating Machinery. 


Copeland, J., & Co. 
—— &Grant .. 
Grange Iron Co., Limited” cs 


Linde British Refrigeration Co., 


Ltd,, The . 
Piggott, Thos., & Co. 


Dobbie’s Loan, Glasgo’ 
Dunnikier fount, Kirk. 
ham [caldy, N.B. 


32, Walbrook, E.0. 
Springhill, Birmingham 


Rice Dressing Machinery. 


Blaikie Bros, on . a 


lish . 
Norman, Johp, & Go. 


Debbi oe Baby) Glasgo' 
e's w 
Kirkealdy, N. : 
Keppechill the Engine Woks, 
oO 
Glasgow 


Rivets.—/See Bolts, Rivets, dc.) 


Rivetting Machines. 
Berry, Henry 

De Be rue & C2, Limited 
Fielding & Platt .. 

yey, Robert, & 

Higginson & Co., Lid. 
Rushworth & Co. . 
Pweddell. RB. 





Reck Drilis. 
Coles, H, J. . 
Glover & Hobson .. oe 
Hardy Patent Pick Co., Lita. °: 
.. Son, & Commans 
Co, 


Rolling Mills.—/(See Iron & Steel Works, Plant for.) 


Rolls (Chilled and Grain). 
Dell, Wm. R.,&Son .. 
Perry, Thomas, & Son, Ltd. 


owe Works, Hunslet, Leeds 
Manchester 
Bon Accord Engine Works, 


26, Mark Lane, E.C. 
Highfield Works, Bilston 


Scrap tron Brokers. 


Walker, Robson, & Co. .. +» Manchester 
Shafting. 

Bagshaw, J., & Sons Batley, near Leeds 
Bessemer, Henry, & Co., Limited Sheffield 

wr tag Bayley, oy, Dixon &Co, .. Sheffield 


Coles, 
Fawestt “Thomas C, 


Goodfellow & eo 


Sumner Street, 8. 
Old Victoria "Foundry, Manor 


Hyde, near Minchiaibde 


or - 


Kirkstall Forge Co. ° 
Ormerod, Grierson & Co. 

Spencer, John, & Sons .. 
Taylor & Challen .. oe 
Tittley, Henry, & ~ oe 


Hulme, Manchester 
Newb Ara ae 
Birm: 


‘on-Tyne 
ewcastle 


Goodwin, A., & So ee . Sumner Street, 8. E. 

Harpers Limited ee . Albion Ironworks, Aberdeen 
Hick, Hargreaves & Co. .. . Soho Ironworks, Bolton 
Hind, H., &Son .. oe + Nott 

Hunt, R. & Co, ° ee » Earls Colne, Essex 

Jardine, J. ° . Nottingham 


Smethwick, | Birmingham 


Yates, J., & Co, ee Hunslet, Leeds 
Ship Builders. 
.. _ Abbey Works, Paisley, N.B. 


Abercorn Shipbuilding ver 
Tae & re aé ° 
Cox 


. 


Glasgow 

Falmouth Docks Iron Works, 
Falmouth 

Blackhill Dock, Glaagow 


Cumining, W. 8. .. on 
Ross & Duncan 


ee ° oe ow 
Schichau, F. eo nessa i ge 4 
ewe tg J. F, ‘& Oo." ee ear Liverpool 
Welch, 8. 8., & Co. oe Millbay rein Plymouth 
Yarrow & Co. oe oe «- Isle of Dogs, E. 


Smiths’ Fires. 


Thwaites Brothers Vulcan Ironworks, Bradford 


Soda Water Machinery. 
Barnett & Foster 259, Eagle Wharf Road, N. 


Springs. 





Cocker Bros., Ltd... Sheffield 
Sheffield 
born, Samuel, & Co, .. .- Sheffield 
Salter, rge, brace «. West Bromwich 
Spencer, J., & Sons ee +» Newburn Steel Works, New- 
castle-on-Tyne 
Turton, Thos., & Sons, Ltd, .. Sheaf Works, Sheffield 


Steam Hammers. 


Barrhead 
Etna Ironworks, Bangor Road, 


Davis & Pri: ee oe 
Davy Brothers, Limited.. oe py: ee (Leith, N.B. 

wopster, Moore & Co. .. 49, Robertson Street, Glasgow 

m, Richard. . ee -. 114, Fenchurch Street, E.C. 

Harvey, Robert, & Co, .. .. Park Grove Ironworks, Glasgow 
Massey, B.&8. .. ee +. Openshaw, Manchester 
Miller & Co... oe .- Vulcan Foundry, Coatbridge 
Musgrave, J.,&Sons_ .. +» Bolton 
Rushworth & Sowerby Bridge, Yorkshire 
Savile Street Foundry and Rn- 

gineering Co., Limited.. ee aes 
Scott Brothers .. oe «» Halifax 
Thwaites Brothers.. on +» Vulcan Ironworks, Bradford 
Walker Brothers .. pas +» Pagefield Ironworks, Wigan 
Steam Traps. 
Chadderton Ironworks Co. +» Near Manchester 

in, W. ee ** oe } earspe Works, on, Bradford 

Lancaster & Tonge.. oe . dleton, chester 
Picking, Hopkins & Co, .. es Arnold Works, Bow, London 


Steel Makers. 


Beardmore, oy & Co. . ee Ironworks, Glasgow 
Bessemer, ited .. Sheffiel 
Bolton Iron & Steal ‘Co, . Baton 
Brown, Bayley, Dixon & ‘Go. :. Sheffiel 
Colville, David, & Sons .. os Mothersrell near Glasgow 
Fairley, James, and Sons oe be reread Shadwell Street, Bir- 
Firth, Thos., & Sons, xm, -. Sheffield 
Glasgow Iron Co. .. . +» 168, st, Vincent Street, Glasgow 
Howell] & Co. Shefti 
Ibbotson Bros., & Go., Limited. Shemfeld 
Jessop, W., & Limited Sheffield 
Leeds Forge Co., Limit . Leeds 

, 8., & Co. + -. Sheffield ‘castle-on-Tyne 
Spencer, John, & Sons .. «. Newburn Steelworks, New- 

ners Close’s Steel Co. +» Wolsingham, near Darl 

Steel Co. of Scotland, sil « 150, tan pe Street, Glasgow 
Tangyes Limited oe rn Works, sn eae 
Turton, T., & Sons, Lta."”  [] Sheaf Works, Sheffield 


Steel and Iron Works (Plant for).—/See Iron and 
Steel Works.) 


Steering Gear. 


Grange Iron Co., Limited oe ham 
Hastie, J.,& Co. .. oe .» Kilblain Works, Greenock 
Paul, &Co. .. os .-. Levenford Works, Dumbarton 
fr, & Go . ) 2 ND Springhill, Birmingham 
path & — Church Row, Limehouse, E, 


— nelly ‘Stockton-on-Tees 
‘john 2 H., & Co. -. Sandhills, Liverpool 
Stokers (Mechanical). 

Near Manchester 


Hodgkinson & Co., Limited .. Manchester 
Knap, Conrad : +» 11, Queen Victoria Street, E.C. 
m, J. os oe -. Burnley, Lancashire 


Stone Breakers. 


Goodwin, Jas, & Co, erwell, near Glasgow 
Jordan, T. B., Son & Commans.. 52, Gracechurch Street, E.C, 
Lamberton & Co, .. RP oe Coatbridge, near Glasgow 
Sandy: Foundry and Engine 

Works Co,, Limited, The .. Near Chester 
Savile Street Foundry & En- 

» Limited . Sheffield 

Stone Dressing Machinery. 
Harpers Limited .. o. -. Albion Ironworks, Aberdeen 
Norman, John, &Oo, .. «. Keppochill Engine Works, 





Tanners and Curriers. 
McIutosh, Peter, & Sons 
Norris, 8. E., & Go. 
Tullis, John, & Son 
ebb & Son.. 
ilcock, Mark 


- - 


Copeland, J., & Co. ee 
Marshall, Sons & Co., Limited:: 
Ransomes, Sims, & Jefferies, La. 


Johnson & Phillips 
Saxby & Farmer .. 


Johnson & Phillips 


. - 


Chadburn & Son .. 


Testing Machines. 
Denison, Saml., & Sons .. 


Clarkson & Beckitt 


Blaiberg & Marson ee 
Buck & Hickman .. 
Chatwin, Thos. .. 
Churchill, C., & Co. 
Dempster, Moore & Co. oe 
Hardy Patent Pick Co., Ltd. .e 
“ae Joshua, & Co., Limi ted . 

nm Brothers & Co. Limited 
N sree Limited 

rge, & Co, « ee 

Shirlaw, A. & OS. oe 
Wicksteed, C. e oe 
Widdowson, J. _. . ee 


Torpedo Boats. 

Hanna, Donald & Wilson ° 
Schichau, F, 

a 78 JL, % Co... = 
Yarrow & 


- 


on . 


Car: ‘on, W. T. H. (Wire) .. 
Dick, Kerr & Co, F 
gover R.& Ww, Leslie ® Co., 
rt oe 
Hornsby, R., ‘& Sons, Limited : 
Isca Foundry & E eering Co. 


Kerr, Stuart & Co. 
Savile Street Foundry and En- 
gineering Co., Limited 
Tube Cleaners. 
Rowat, Alex., & Co. 


Tube Expanders. 
Wicksteed, C. 


Tube Wells. 


Isler, C., & Co. 
Le Grand & Sutcliff 


Tubes (Brass). 


Eadie, J., “RSons :: 
Gallo’ thy fl & J., & Sons 


Hildick & Hildick™ 
Howell & Co. 


John oF . 
A. & J., Limited 
Weldless Steel Tube Co, 
Tug Boats. 


Watkins&Co. .. 
Paul, M.,&Co. .. ay 


Turbines. 
Dell, “ag R., & Son 


hae - 


Gilkes, Gilbert, & Co. 


Isler, C.,&Co. .. 
Le Grand & Sutcliff 
Tuyeres. 





Newlove, R. R., & Co. (Water)... 





: Gipas 


1298, Stockwell St., Glasgow 
High Street, Shadwell, E. 
ia gana nase oo te 


Stowmar! 
Sowerby Bridge 


Tea Dressing Machinery. 


Dobbie’s Loan, Glasgow 
Gainsborough 
Ipswich 


Telegraph Instruments. 


14, Union Ct.,Old Broad St.,E.C. 
Canterbury Rd., Kilburn,N.W. 


Telegraph Wire and Cables. 


14, Union Ct.,Old Broad 8t.,E.C. 


Telegraphs (Engine and Steering). 


Lord Street, Liverpool 


Atlas Works, Leeds 


Tobacco Manufacturing Machinery. 


Maryhill EngineWks,, Glasgow 


Tools (Hand and Small). 


Bute Works, Oozells Street 
Birmingham 

280 & 281, Whitechapel Road, E, 

Gt. Tindal St., Birmingham 

21, Cross Street, Finsbury, E.C. 

49, Rovertson Street, Glasgow 

Heeley, Sheffield 

Ashton-under-Lyne 

Sheffield 

Birmingham 

12, City Road, Manchester 

Suffolk Works, Birmingham 

Kettering 

Ordsall Lane, Manchester 


Paisley 

rote Ela 
Chiswick, W. 

Isle of Dogs, E. 


Tramways and Tramway Plant. 


72, Mark Lane, E.C. 
101, Leadenhall Street, E.C. 


Newcastle on-Tyne 
Grantham 

New; 
20, Buc! 


Sheffield 


Mon. 
lersbury, E.C. 


25, Candleriggs, Glasgow 
Kettering 


88, Southwark Street, 8.E. 
100, Bunhill Row, E.C. 


Birmingham 
Trench Walls, ar. Birmingham 


Fae nm cane 

Coatbrtige, near Glasgow 

Ledsain Street, Birmingham 

le Tabs Works Ruth- 
near Glasgow 


Birmingham Battery & Metal Oo. 
Muntz’s Metal Co., ited 
Tubes (Iron and Steel. 
Aird, Jos, .. ee ee Pry 
Birmingham Battery & Metal Co. 
Caledonian Tu! ‘ 


verham, 
AlbionTubeWe, »Birmingham 


Coatbridge, N-B. 


Springhill, Birmingham 

Crown TubeW orks, Wednesbury 
ury 

Clyde Tube Works, Coat! 

Icknield Port Rd., on 


121, Fenchurch Street, E.C. 
Levenford Works, Dumbarton 


26, Mark Lane, E.C. 
Bermondsey, 8.£. 
Kendal 

Central Works, Oldham 


52, E.C 
16, Holborn Viaduct, K.C. 
16, Mark Lane, E.C, 

9, Northumberland Street, W. 


255, Bath Street, Glasgow 
Vuican Ironworks, Winchester 


. 


88, South: gE. 
100, Bunhill mi Rew Oe” 


Nottingham 


Ventilators. 

Blackman Air Propeller 
tilating Co., Ltd. 

Boyle, oe Son, Limited ee 

Heenan & Froude .. om 

Vices. 

Child Brothers .. 


Macbrair, W. M. 


Mosses & Mitchell... 
Winter, 


Be oe - on 


- 


Ashbury Railway Carriage & Iron 
Co., Limited os 
Bagnall, W. G. ee oe - 
Dyle & Bacalan, Limited os 
Falcon Engine & Car Works, Ltd. 
Gloucester Wagon Co., Ltd. .. 


Roberts, C., & Co., Ltd... . 


Wagons (Tip). 

Butters Bros. ee ee 
Dick, Kerr&Co,.. .. 
Watches and Clocks. 
Benson, J. W. 
Water Meters. 

Glenfield Co., Limited 
Manchester Water Meter Co., Ltd. 


WorthingtonPumpingEngine Co. 


57, Fore Street, E.C. 
64, Holborn Viaduct, E.C. 
Aston Lane, Birmingham 


Falcon Works, Smethwick, near 
Birming! 
Sheaf Island Works, Sheffield 


Vulcanite and Vulcanised Fibre. 


68, 69, 70 & 71, Chiswell St.,E.C. 
138, London Wall, E.0, 


Wagon (Railway) Builders. 


a Manchester 
Stafford 
60, Fenchurch Street, E.C. 
Loughborough 

loucester 


Saltley Works, Birmingham 
Abbey Works, Shrewsbury 


Railway Wagon Wks., Horbury 
Junction, near Wakefield 


93, Hope Street, Glasgow 

101, Leadenhall Street, E.C, 

62 & 64, Ludgate Hill, E.C, 
Kilmarnock, N. 

Tipping Street, ‘Ardwick, Man- 
114, ~~ Victoria Street, E.C. 


Water Purifying Apparatus. 





Wood, Alex., & Sons 


Well Engineers. 
Isler, C., & Co. 
Le Grand & Sutcliff 
Mather & Platt .. 
Wheels (Geared). 
Bodley Brothers & Co. 
Buckley & Taylor . ee 
Goodfellow & Matthews .. ee 
Harpers Limited. 

Harpers ee 
Hawthorn, R. & Ww. Leslie, & Co. 

Limited .. 


o 


Spencer, John, & Sons oe 
Whittaker, Wm., & Sons 
Wheels (Railway). 


Birmingham Battery & Metal 9 


Dennis, W.F.,&Co.  . oo 
Fowler, J., & Co. (Leeds), Ltd. 
Glaholm & Robson 
Johnson & Phillips 
Rowat, Alex., & Co. +: 
Warrington Wire Rope Co, 


Wire Tramways. 
Carrington, W. T. H. 


Barr, James.. oe 
Carrick & Ritchie.. 
Dempster, Moore = = ee . 
Hindley, E. a e 


A. & ee 
Richards, G., & Co., Limited : ee 
Rabiner Zee. 8 Bay. Liens 
Ruston, Proctor & 





Worssam, Samuel, P00... 





Gimson & Co, os « «. Engine Works, Leicester 
Water Wheels. 
Aitken, McNeil & Co. .. +. Helen Street, Govan, Glasgow 
Copeland, J aE Hoan, Glasgo 
ee \. *P hhediae e's w 

ode wa R.,&8on_ .. +. $26, Mark Lane, E.O. 
Jordan, T. B., Son & Ci - 52,G Street, E.C. 
N John, &Co. .. .. Kep Engine bare 
Sandycroft Foundry and Engine (Glasgow 

Works Co., Limited, The .. Near Chester 
Stothert & Pitt, Limited.. .. Bath 
Weighing Machines. 
East Road Engineering 

Works Go., Limited .. +» Millwall, E. 
Hi ; as ra oe — _— a ‘ 
Pooley, Henry, &Son .. . ion Foun verpoo! 

'@. & 00... ss te West Bromwich’ 


10, Tibb Lane, Cross Street, 
anchester 
10, Stockwell Street, Glasgow 


88, Southwark St., London, 8. E. 
100, Bunhill Row, E.C. 
Salford [ron Wks. Manchester 


Exeter 
Castle Lronworks, Oldham 


Hyde, near Manchester 
Vulcan Works, Sheffield 
Albion Ironworks, Aberd: 
Newcastle-on-Tyne 
Nottingham 
Etruria Irnwks, Stoke-on-Trent 
Nottingham 
a 

e, Manch 
Hightelds ag Bilston 
New 


le-on-’ ie 
Newburn Steel Works, New- 
castle-on-Tyne 
dham 


Openshaw, Manchester 
Saltley, Birmingham 
Abbey Works, Shrewsbury 


Winches (Steam).—(Se Cranes.) 
Wire and Wire Rope Makers. 


Linge So 
72, Mark Lane, London, E.O. 


101, Leadenhall Street, E.C. 
Leeds 
Sunderland 
Ee he Sept aoe 8t.,E.C. 
a leriggs, lasgow 
Liverpool 


72, Mark Lane, E.C. 


Wood Working Machine Makers. 


ws 1 , ee Works, 
‘averley 

Edinburgh 
49, Robertson Street, Glasgow 
Bourton, Dorset 
Gains! 
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LEACHING GOLD ORES CONTAINING 
SILVER. 
By T. Eerzston, Ph. D, 
(Continued from page 197.) 

At the Lincoln Works there are three hearths 
arranged in the shape of steps, each hearth being 
placed 7 ft. below the oneabove it. The discharge 
for the ore is made through a flue the width of the 
hearth. Each of the hearths is 16 ft. long and 
15 ft. wide, and is of the same width throughout. 
The upper hearth has one door only on the side and 


door for discharging the roasted ore into a vault or 
cub beside the furnace. This cub is 4 ft. by 6 ft., 
and opens towards the cooling floor. Rails are 
placed over it for the ore cars to run on, so that the 
men can conveniently throw the ore into the car. 
The ore comes from the mine damp, and is placed 
on the roof of the furnace to dry, and is charged 
from the roof through cast-iron openings 8 in. 
square, which are closed with a piece of cast iron 
and covered withore. As the ore falls into the fur- 
nace dry, the dampers should be closed, and dust 
ichambers should be connected with each furnace. 
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Fig.1 PLAN OF THE woRKs 
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F. Drier. 
G. Small furnace in drier. 


P. Calcium sulphite vat. 
Q. Silver precipitating tubs. 








. Chlorine generator. 


a 
DESCRIPTION OF Fig 1. I, Assay furnace. 8. Car for removing tailings. 
A. Hopper of the roasting furnace. J. Door to laboratory. T. Tramways, 
B. Two-hearth roasting furnace. K. Smoke stack. U. Gold precipitating tubs. 
B'. Same extended to three hearths, L. Melting furnace. V. Tron sulphate vat. 
C. Boiler set in flue. M. Steps to lower floor. W. Small tub for washings from U. 
D. Passage under flue. N. Tank for hypo-sulphite. X. Press for silver precipitate. 
E. Floor, level with top of drier. O. Well and pum o Filters for precipitate. 
a 
e. 


H. Sheet iron muffle for drying gold. 






Furnace 


one at the end ; the middle one has two on the side 
and one at the end ; and the lower one has two on 
the side only. The drop flue is 12 ft. wide and 
12 in. long. In it dampers are placed to regulate 
the draught, and a door on the upper level for the 
greater convenience of drawing down the charge. 
The grate is 8 ft. wide and 16 in. long, and only 
4 in. below the hearth line. The height of the 
middle is 2 ft. in the centre, and 1 ft. at the sides. 
The fire bridge is only one brick thick. The top is 
8 in. above the hearth, and 12 in. to 14 in. above 


R. Leaching vats. 








the grate. On one side of this hearth there is a 


. Filter tub for waste solution. 
Wash bottle. 





Fi 


Burnin 


Brich Cooling Floor 





i 





Brick Cooling Floor 



























The charge is from 54 to 6 tons; 24 to 3 tons of 
dried ore are charged on the upper hearth, 14 to 2 
tons on the middle one, and 1 ton on the lower one, 
so that the furnace works from 1 to 1} tons per day, 
varying with the quantity of lead or other fusible 
substances in the ore. There are generally two 
men who work ten hours each, and three men 
working eight hours at each furnace. About two 
cords of wood, costing from 5.00 dols. to 5.50 dols. 
per cord, are used in twenty-four hours. 

At the Eureka Works* the furnace has two 





‘hearths at different levels connected by a flue 
|7 ft. 10 in. high. The upper hearth is 6 ft. wide, 
| 39 ft. long, and has six working doors on the side. 
The lower hearth has the same width but is very 
much shorter. The furnace has a chimney 25 ft. 
wide and 28 in. square. The charge is introduced 
on the upper hearth, and is advanced little by 
little: toward the lower one. It is 9 tons on the 
upper hearth, and 1 ton on the lower one. Two 
roasters are all that are required to work the ore. 
As the ore is finished on the lower hearth a charge 





of 1 ton is pushed’down from the one above, and 





























Fig. 4 









































DESCRIPTION OF Figs. 3 AND 4. 
. Leaching vat. 
. Discharge slide for spent ore. 
. Filter of the leaching vat. 
Precipitating tank. 
. Gas generator. 
Spent ore wagon. 
Vat for spent liquors filled with sawdust. 
Crucible furnace. 
Lead hand-pump to raise the second workings into the 
vat A to be used on fresh ore, 
Top holes in the precipitating vate. 
Brtickner furnace, 
Cub for roasted ore. 
. Brick cooling floor. 
Wooden floor 34 ft. by 6 ft. 
. Pulley to raise the covers of A. 


when this is done a further charge cf 1 ton is added 
on the upper hearth, making 10 tons in the furnace 
at atime. As the men work eight-hour shifts the 
capacity of the furnace is 3 tons in twenty-four 
hours. In front of the furnace there is a cooling 
pa on which the roasted material is spread out to 
cool. 

At the Union Hill Works there are two furnaces 
which treat 2 tons in twenty-four hours. One of 
these is 12 ft. by 14 ft., and has three hearths; the 
other is 17 ft. by 14 ft., and has but two. The 
former is only a little smaller than the other, costs 
no more to build, and does as much work; it is 
therefore preferred. The ore is rabbled twelve 
hours on each hearth of the two-hearth fur- 
nace, and eight hours in the three-hearth one. It 

enerally takes fire within a few minutes after it 


O4Kan> ome SopSep 





alls into the furnace. One cord of wood is used in 
twenty-four hours in the summer, and one and a 
half in winter. In the works, Fig. 1, there is one 
double-hearth furnace. 

At the Providence Works,* Fig: 2, there are two 
elliptical furnaces with two hearths and a drying 
floor on top. These, like all the other furnaces, are 
built of common red brick. The hearths are 15 ft. 
by 12 ft. and are banded on the outside with bands 
of 4in. by 1}in. flat iron. There seems to be 
no advantage in this shape. It is much more 








* Report of Mining Commissioner, 1871, page 420, 


* School of Mines Quarterly, vol. v., page 371. 
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difficult to build than the ordi furnace and 
more difficult to keep in repair. e ore, which 
contains 120 dols. in gold and 12 dols, in silver, 
is charged on the top of the furnace, all the 
lumps being carefully broken up, so as to make 
it as uniform as possible. Itis there dried without 
being stirred. When quite dry the upper hearth 
being freed by the discharge of its ore into the 
lower one, the charging hole is opened, and the ore 
is pushed down on to the upper hearth through 
openings made for the purpose. The usual charge 
is five tons. On the upper hearth it is stirred 
every ten or fifteen minutes, being vigorously rab- 
bled. Two tons of ore are drawn on to the lower 
hearth every twelve hours, and the same quantity 
added from the upper one and as much fresh ore 
added from the drying floor. After the charge has 
been four hours on the lower hearth the fire is 
allowed to go down a little and one per cent. of salt 
is carefully rabbled into the ore, The fire is then 
raised to the regular temperature, keeping the ore 
at a bright red heat, and this is kept up until the 
roasting is completed, or four hours for treating 
a charge of 14 tons, and six hours for one of 2 tons. 
On the lower hearth the ore is constantly stirred 
up to within half an hour of the time of discharg- 
ing, when it is raked into a pile and left until it is 
discharged. One man tends each furnace, dividing 
his time between the middle andlowerhearth. By 
discharging the ore in one or two hours after addin; 
the salt instead of in from four to six, it was foun 
that more silver was saved but less gold. -In the 
works, Figs. 3 and 4, a Briickner’s cylinder is used. 
At the Deloro Mine, Ontario, Canada,* the ore 
is dried in am inclined revolving cylinder 20 ft. long 
by 36in. in diameter at the small end and 48 in. at 
the large. At the small end there is a conical 
addition 2 ft. in length, so that the furnace is 22 ft. 
long. The fire from the fireplace passes through 
this cylinder to dry the ore. It is dropped 
mechanically into the roasting furnace, which is a 
revolving cylinder 30 ft. long by 5 ft. in diameter 
on the outside lining, with 44 in. of firebrick, having 
eight shelves running nearly through from end to 
end. These shelves are formed of key brick 9 in. 
long, so that they project 44in. from the lining. 
The fumes are drawn ovt from the furnace by a 
fan, which also is used for the draught. The ore 
runs from the first cylinder through the pipe 
directly into the second cylinder, 20ft. long by 
4ft. in diameter, with a 44in. lining, which has 
six shelves, where the roasti is completed. 
The ore which feeds furnace No. 1 is heated 
by the escaping gases of the second cylinder. 
The two roasting cylinders are jacketted with an 
air space, and then a covering of mineral wool, and 
then paper. In these furnaces 10 tons of concen- 
trates have been roasted in twenty-four hours, so 
that the gold has been extracted up to from 93 to 
98 per cent. The roasted ore is left in a pile until 
the furnace has cooled somewhat, then spread out 
on the cooling floor in front of the furnace, and 
when quite cool sprinkled with water and made 
just damp enough to prevent any dust rising from 
the ere when it is shovelled. Any lumps that are 
separated from the mass are ground before being 
oon fo the tubs. 
ere is a very great advan in using the 
drop furnace either like the nog the lancet 
Works, or the one at Union Hill. Since the ore 
will be thoroughly scattered by falling from a height 
it is more likely to be brought into contact with 
the chlorurising gases discharged from the lower 
hearth. In this respect the furnace at the Lincoln 
Works seems one of the best used. The Stetefeldt 
furnace is also in principle a much better furnace, 
and probably would do the work much better if 
there were a large supply of ore for constant use. 
The fuel used in ail these furnaces is spruce or 
cedar ; pine is seldom used. The foundation walls 
of these roasting furnaces are generally 2 ft. thick ; 
they are all made of stone up to 2 little below the 
fire line. The rest of the furnace is constructed of 
ordinary red brick, as the heat is not sufficient to 
make firebricks necessary. The walls of the fur- 
nace are generally not more than a brick to a brick 
and a half thick ; they are rarely made two, except 
the small sides of the drop flues which are always 
two bricks thick, .The walls of the fireplace are 
generally one and a half bricks thick. The lower 
hearth of the furnace when built with common 
brick laid up in clay mortar, will last at least four 





- sactions Institute Mining Engineers, vol. xi., 
page 193, 





years. The upper hearth will last at least six years 
with occasional repairs. When the furnace after 
this period needs to be repaired, 5000 or 6000 
bricks will be required for putting it in good con- 
dition again. When the ore is discharged from the 
furnace into the cubs below, the discharge hole is 
covered with an iron plate set in a recess made in 
the bottom of the hearth, on which a layer of some 
carbonaceous material is generally put, and then a 
layer of old ore to prevent caking or attachment 
of the ore to the iron cover. The spent ore above 
the carbonaceous material is generally moistened a 
little to make it pack. The ore is usually drawn 
from the second hearth upon the one below very 
slowly, so that it may be chlorurised as far as pos- 
sible, and from that to the third, and so on, the 
new charge being introduced on to the upper hearth 
immediately after the discharge from the lower 
ones. 

As a general rule, all this work is done by the 
men in charge of the furnace. The assistant is 
never allowed to discharge the ore from the second 
to the lowest hearth until the salt has been intro- 
duced into the first. The roaster takes charge of 
the ore on the first hearth, while his assistant 
pushes it down. It is at a dark red heat and con- 
sists of metallic oxides, sulphates of alkaline earths, 
and avery small percentage of sulphides. 

The heat of the furnace, previous to discharging 
the ore, has been brought up to a bright red. 
When the ore, on being very suddenly turned over, 
shows only a few sparks, the salt is introduced and 
the chloruration commenced. It is not usually put 
in until after three or four hours continuous stir- 
ring upon the lower hearth. It is always desirable, 
whether lead is present or not, to add a little salt 
in the last roasting, as it reduces the amount of 
chlorine gas consumed, and gives a purer precipitate 
of gold, but it must be done cautiously and ata 
low heat. The quantity of salt varies from 51b. 
to 1001b., depending on the amount of silver, lime, 
magnesia, and lead present. If the quantity of 
foreign substance is very large, previous to its 
treatment with the chlorine, the roasted ore should 
be lixiviated to remove any soluble sulphates and 
chlorides which have been formed in them, and 
which might prevent the action of the gas. It is 
rare, however, that any large amount of such sub- 
stances is present, and when only a small propor- 
tion of impurities are contained in the ore lixivia- 
tion is unnecessary, as the water used in dampen- 
ing the roasted ore appears to attack the alkaline 
salts sufficiently to permit the gold to be acted on. 
On an average only about 60 per cent. of the salt 
that is used is ever decomposed. Whenthe amount 
of foreign material is large, however, lixiviation 
must be used. And if the amount of silver con- 
tained in the gold is large the lixiviation process is 
also necessary to separate the silver after the soluble 
gold chlorides have been washed out. 

The roasting must always be commenced at a very 
low temperature, in order to avoid the formation of 
salts, which are likely to be reduced in case other 
metals, especially lead, are present, and also to 
avoid the fusion or sintering of the ore ; and not 
only must a low heat be maintained during the 
whole of the first stages, but the whole of the ore 
must be vigorously stirred during all that time. If, 
however, a low temperature were maintained, all of 
the sulphates which are formed would not be decom- 
posed, and there would bedangerthatall of thesulphur 
would not be driven off from the ore. If soluble sul- 
phates were allowed to remain in the ore lixiviated, 
this would precipitate the gold in thetails. The roast- 
ing of the ore must therefore be commenced at a 
very low temperature and finished at a high one, 80 
that it should be as far as possible ‘‘ dead” roasted, 
in order to decompose any sulphates that might be 
formed. During the roasting air is introduced 
through the working doors, and the ash-pit is kept 
entirely closed. 

On the finishing hearth the ore is raked first from 
one side to the other, and turned bottom side up 
with the spadelle, in order to renew the surfaces. 
It is finally made into piles which are cut down 
little by little with the same object. When the ore 
will maintain nearly a vertical face, and shows no 
bright specks, is inclined to become black, which 
will generally be in from seven to eight hours, it is 
ready for leaching. 

The largest amount of gold has been shown to 
be in a condition to become soluble, and the least 
amount of chlorine gas consumed to put the gold in 
that condition when the ore falling in the furnace 
has a slight violet colour. When the ore sparkles 





and the sparks are numerous and bright, a large 
quantity of salt has to be used. 

A ton of roasted ore will occupy generally 
244 cubic feet. This is derived from 2800 lb. of 
raw sulphurets which occupy about 13% cubic feet 
per ton. A ton of sulphurets will weigh from 
1450 Ib. to 1700 lb. after roasting, and will occupy 
about 17} cubicfeet. It ought not to contain more 
than 13 per cent. of sulphur. 

From the furnace the ore is drawn either into cubs 
or on a cooling floor, which for a furnace roasting 
3 tons aday must have at least 350 square feet. 
The surface of this floor is usually paved with brick 
and inclosed with a rim of } in. boiler plate 18 in. 
high. It is necessary that the ore should be en- 
tirely cold before being placed in the impregnating 
vats, as it has been found by experience that warm 
ore requires a greater rea of gas, and less gold 
is likely te be extracted from it. 

(Zo be continued.) 


THE AMERICAN SOCIETY OF CIVIL 
: ENGINEERS. 


(From our New York CorRESPONDENT. ) 


THis meeting, held in New York City, January 
19, was not the annual convention, but the yearly 
business meeting, and gave our hard-worked pro- 
fession a good excuse for needed relaxation. 
The members commenced to relax at 10 a.m., and 
after the president and vice-president had been dis- 
covered to be absent, Mr. Charles E. Emery, of the 
New York Steam Heating Company, was called to 
the chair. This gentleman came fresh from the 
battle with the coal-heavers and with a wreath of 
victory, so to speak, on his brow. It is said that 
apropos of the new order of the ‘‘ Knights of 
Labour,” they have the scriptural precedent, ‘‘ For 
the (k) night cometh when no man can work,” but 
the knights came and went, and Mr. Emery received 
all the coal he wanted. The first business was the 
report of the Board of Direction, showing a gain 
during the past year of 114, while losses by death 
and otherwise had been 16; the total membership 
was 1019. The treasurer’s report showed a satis- 
factory state of finance; the receipts had been 
20,968.25 dols., and the disbursements 19,060.26 
dols., leaving a balance of 1945.75 dols., which with 
a membership of 1019, gives nearly 2 dols. for each 
member. The Committee of Award for the Norman 
Medal gave this valuable trophy to Mr. E. Bates 
Dorsey, so well known to your readers for his valu- 
able paper on ‘‘English and American Railways 
Compared,” and this need not cause any feeling in 
England, for though Mr. Dorsey was hard on your 
railway management there is no one to whom he has 
done greater service than to Englishmen at large, 
and railway stockholders especially, hence the medal 
would not have come inappropiately from England 
rather than from America. 

The Rowland Prize was awarded to Mr. C. C. 
Schneider for his paper on the ‘‘ Cantilever Bridge 
at Niagara Falls,” which was constructed by the 
author. These awards, it may be said, gave great 
gem and bend a OH anes was received 
with applause. During the past year it a d 
that about 600 volumes at gett satel the 
library and also many pamphlets, maps, and draw- 
ings, together with photographs and engravings of 
unknown value. 

The Committee on Uniform Standard Time pre- 
sented an interesting report on the experience of 
the Canada Pacific in its use for the past year ; they 
also had many letters favouring its use, and they 
were by no means confined to the railways, for the 
system is quite popularin some places. The Canadian 
Pacific expects shortly to introduce it between 
Halifax and Portland, Oregon. It was the sense of 
the meeting that a copy of the report and the letters 
be sent to all the railway ers in the country. 
An attempt was made to familiarise the public with 
the new method by the constant sight of dials 
arranged on the reese Avo’ hour basis, and after 
some discussion a resolution was passed requesting 
the mayors and corporations of the principal cities 
in the United States, Canada, and Mexioo to have 
the dials of the public clocks adapted to the new 
notation, and also requesting the Post Office De- 
partments of the same countries to introduce it in 
the post offices. 

If this suggestion is followed out to any extent 
the public will become ewe om familiar with the 
system, and it will undoubtedly do much to remove 
any: prejudice now existing. In England, lying 
north and south -with but little variation, this 
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standard time system is not so much needed, but 
let an instance be.cited from the writer’s- experience 
in Michigan. He arrived ina train which left on 
Detroit time, and took another, which being athrough 
train, ran on Chicago time, a difference of about 20 
minutes, the local time of the place being different 
again, while his standard chronometer had New York 
time, which was 40 minutes faster. The sensation 
was very much that of the man of mixed nationality, 
who being born of an English father and French 
mother on board a German man-of-war in Turkish 
waters, had some doubts as to what Government he 
owed hisallegiance. A man could take any time he 
liked, and ‘‘mean time” it was, meantime he was 
liable to get left by his train. Now all is changed, 
and the time is arranged by the meridian, so that 
your watch going west from New York is correct 
till Chicago is reached, when one hour is dropped ; 
then at the next meridian another hour, until 
finally the western coast is reached, and three hours 
have been dropped. 

Mr. Justus Dirks, of Holland, the engineer of 
M. de Lesseps, having died, suitable resolutions 
were passed by the Society, as he was an honorary 
member. 

The Committee on Compression of Cements and 
Settlement of Masonry announced that they had 
obtained the co-operation of the Dock Department 
in mixing specimens on a large scale, and also the 
use of the Fairbanks testing laboratory. The ex- 
periments of Professor Sevain (Massachusetts In- 
stitute of Technology) were noted. Many varieties 
of cements had been tested, set in air and in 
water, and various mixtures of cement, and at 
varying intervals from one day to sixteen weeks. 
In no case had a variation of more than ;j, in. 
in 5 in. been observed. Some specimens had 
expanded, others had contracted, and some did 
first one and then the other. This seems to 
comprise about all the possible, probable, im- 
possible, and improbable cases the writer can think 
of, unless the case of a refractory cement should 
have occurred which would not do anything. It may 
be said that the apparatus for testing was extremely 
delicate. 

It is greatly to be regretted that a Committee on 
Joint Library cannot be constituted who will do 
something, besides allow the use of their names as 
figure-heads. 

Thus far this Committee have made no report, and 
the scheme in which they are supposed to be en- 
gaged is one of vital importance to engineers. It 
is to establish a joint library for scientific bodies. 
There is at present but little chance for engineersto 
pursue their researches in this way. The public 
libraries, for fear they might prove too useful, are 
carefully closed at 4P.m. and on holidays. This 
may seem very strange to English engineers, but it 
isa fact. This affords a proof of the great desira- 
bility of a free interchange of ideas between engi- 
neers of different countries. 

The next Committee was the one on the Form of 
Wheels and Rails, and they had made some progress ; 
they had gathered statistics and had portioned the 
subject into two divisions: The effect of the form 
of rails and wheels on the wear of the wheels espe- 
cially in relation to sharp flanges ; and their effect 
upon the wear of rails more especially as regards 
flange cutting in curves and on straight lines. 

The following officers were announced as elected 
for the ensuing year: President, Wm. E. Worthen, 
of New York City ; vice-president, Thos. C. Keefer, 
of Montreal ; librarian and secretary, John Bogart; 
treasurer, J. J. R. Croes ; directors, W. G. Hamil- 
ton, Chas. C, Schneider, Stevenson Towle, all of New 
York City; James Archbald, Scranton, Pa. ; Robert 
Forsyth, Chicago, Ill. This closed the morning 
session, and at 15,15 the afternoon session com- 
menced, 

A piece of a wrought-iron conduit put down 
at Lowell, Mass., in 1845, was shown by Mr. 
Worthen, and the following statements were made 
about it. The inside diameter was 27 in., the 
centre was 6}ft. below the surface of the ground, 
and it was laid in dry sand 8 ft. above low water in 
the river and protected with coal tar on the outside. 
The pipe had been full of water all the time, 
phen for the, last five years, it had not been 
used ; the head of water was 25ft. The water of 
the Merrimac River is pretty corrosive in its effects 
and yet the specimen shown was in good order. It 
was further stated that pipes put in in 1829 to 
stand a pressure of 150 ft. head are now in use at a 
pressure of 100 ft. head and are apparently sound. 
These were cast-iron pipes 8 in, in diameter, 








General Green related in this connection that }4-in. 
cast-iron plates laid on brick arches for the use of 
the Croton Aqueduct in an overhead crossing, 
showed no signs of oxidation after forty years’ use, 
the iron being as bright as when first laid. It was 
600 ft. to 1000 ft. long and was laid in cement. 
The discussion of this question seemed to point to 
the preservative qualities of the lime, and the same 
effect had been observed in pipes laid in sand ; in 
one instance the pipes showed the original blue 
skin after 52 years’ service. The evening session 
occurred at 20.30 and the subject of structural 
materials was taken up; Mr. Chas. Macdonald 
read an account of the 600-ton testing machine 
recently erected at Athens, Pa., by the Union Bridge 
Company. This communication was of great interest 
and we shall reprint it in extenso in an early issue. 
A discussion on the merits of this testing machine 
followed. One engineer, Mr. Geo. S. Morrison, 
stated he had used the Watertown machine for a 
time to test eyebars and commended it for accuracy, 
and had in one instance tested full-sized bars 
there ; of late it had become practically of little 
use, owing to the peculiar methods employed there, 
and the great delays in obtaining results. The tests 
beyond 400,000 lb. are not made. He heartily 
commended the Athens machine for accuracy, and 
called attention to the fact it would break any bar 
taken into the machine at a stroke. He thought it 
as accurate as any machine which registers by 
hydraulic pressure, but in some late specifications, 
because he could not get sufficiently accurate results 
he required no particular elastic limit or ultimate 
strength on full-sized bars, but simply a certain 
elongation before fracture and a certain character 
of fracture. Attention having been called to the 
friction of the piston when a film of water was 
passing through it all the time, Mr. Morrison 
thought that was a matter on which little was known 
(like the prisoner, he could not plead guilty or not 
guilty till he heard the evidence) ; he suggested 
comparing this and the Watertown machine by 
testing a bar in the Athens machine to a certain 
point in excess of its elastic limit and then sending 
it to Watertown and testing, and comparing the 
highest strain at Athens and strain at which stretch- 
ing began at Watertown. 

. Chas. E. Emery, who designed the Watertown 
machine, explained some of the causes of delay, 
and discussed the question of the friction of the 
hydraulic packing, which he thought should not be 
neglected, but which he pronounced to be an ele- 
ment of great variability. He had a piston 20 in. 
in diameter packed both ways, and the piston-rod 
also packed, having thus three packings each run- 
ning on a very smooth surface ; the copper lining 
was thoroughly rolled and dressed repeatedly, nine 
different dressings and rollings decreasing the bore 
less than ;%,; the piston-rod was finished with 
emery cloth, and the 10 in. packing around the 
piston slides on the rod and the #; in. slides on the 
copper. It had also a cup packing and a brass 
ring which fastened it down, while the pressure of the 
water packs the leather against the wheel of the 
cylinder. In tension or compression from 40 lb. 
to 60,000 Ib. back pressure is carried, that is if 
300,000 lb. were on the tension side there would be 
from 50,000 lb. to 60,000 Ib. back pressure. The 
three packings together would still represent about 
one-eighth of the entire section of ram. 

It may be mentioned here that Mr. Chas. E. Emery 
has just designed a machine for testing all sorts of 
objects, round, flat, square, &c., up to 25 ft. in 
length, with loads up to 400,0001b., 10 ft. between 
pin centres with 6 ft. stretch. The piston of this 
machine has a motion of 84 ft. He also has de- 
signed another for loads of 1,200,000 lb. which will 
take in lengths of 50 ft. between pin centres and 
stretch them, if the material will stand it, 124 ft, 
The holders will take round bars up to nearly 6 in. 
from fine wire up to the maximum square bars, 
flat bars to widths of 16in., and eye-beame of 
15 in. of wrought iron and pull them apart. This 
last machine will take a recoil equal to 70,000 foot- 
peeps without injury. The stroke of the ram is 
17 ft. 

Mr. Theo. Cooper then took up the question of 
the friction of hydraulic packing ; he didnot think 
it was much in a fair-sized machine, and declared 
that in a piston 20 in. to 24 in. in diameter it was 
less than one-half of one per cent. Mr. Chas. E. 


Emery, New York Steam Heating Company, 
thought there was great friction in the ordinary 
hydraulic packings, and after considerable discus- 
sion by many members, the matter was left, pro- 





bably each one who discussed the question going 
away perfectly satisfied that he had proved his case 
and demolished his opponent, which certainly is a 
very happy state of gs and prevents all unplea- 
sant feelings. 

This meeting adjourned at 23 o’clock to prepare 
for the excursions on the day following. 

(To be continued). 








ELECTRICAL TRANSMISSION OF 
POWER BY BROWN’S DYNAMOS. 
Wuutst steady progress is being made in almost 
every branch of electricity, the theory developed 
and the instruments perfected, the most interest- 
ing question, the electrical transmission of power, 
which first roused the enthusiasm of the scientific 
and unscientific, seems to remain a piwm desiderium. 
The Niagara Falls still waste their energy instead 
of enlightening and benefitting the whole State of 
New York and the adjoining districts of Canada ; 
and the waves continue to gnaw at the British 
Isles without giving any return by supplying the 
lighthouses with the necessary light currents. A 
few isolated cases are known where electricity 
affords the satisfactory means of utilising at a 
distance the power which is cheap but useless at 
one particular spot; but we hear nothing of 

rmanent installations on a large scale. At the 
Vinee Exhibition of 1873 a gas motor was made 
to drive an electric machine whose current was sent 
to another electric machine which actuated a little 
centrifugal pump ; that was an experiment. Such 
experiments were repeated at the exhibitions at 
Philadelphia, Paris, London, Miinich, and again at 
Vienna, erry mx exciting the most lively 
interest. At Miinich, M. Marcel Deprez made a 
very decided and promising step forward ; his 
continued tests between Paris and Creil, a distance 
of 35 miles, followed ; but a long time passed before 
any definite results were published, and it required 
the munificence of Baron Rothschild to render the 
tests possible. The uncertainty about the results 
had shaken confidence, and when it became known 
finally that the commercial efficiency had not risen 
above 45 per cent., many a practical engineer re- 
turned to his old opinion that, after all, the trans- 
port of coal was cheaper than the transport of power 
in any form. 

Under these circumstances all further experience 
is most welcome. We are to-day enabled, through 
the courtesy of Mr. C. E. L. Brown, of the Tool 
and Engine Works at Oerlikon, near Ziirich, to 
place before our readers the results of some tests 
on the electrical transmission of power, made 
with Mr. Brown’s new dynamos and motors. 
The tests were conducted by the maker in con- 
junction with independent and competent experts, 
Professors Amsler-Laffon, Gysel, Veith and Weber, 
and Messrs. Keller, Lang, Meier, Naville, Wald- 
ner, and Zschokke ; the report was compiled by 
Professor Amsler-Laffon. The machines were 
constructed for the transmission of a water-power 
of about 50 horse from Kriegstetten over a dis- 
tance of 8 kilometres (five miles) to the works 
of Mr. Mueller-Kaiber at Solothurn, in Switzer- 
land. The tests were made in the works of Mr. 
Brown on conditions as nearly as possible equal 
to those to be fulfilled later on ; their object was a 
practical one to answer the questions : What power 
must be supplied to the primary machines, so that 
the secondary machines can do a certain work? 
What relations exist between the speed of the 
primary and of the secondary machines ? How does 
the speed vary with varying work? Electrical in- 
struments were used only so far as electrial magni- 
tudes were directly concerned ; a measure- 
ments were taken mechanically. e will conclude 
these introductory remarks by adding that a com- 
mercial efficiency of over 70 per cent. was obtained. 

The general design of the dynamos will be under- 
stood from diagrams ; Fig. 1 a longitudinal section, 
Fig. 2 an end elevation, and Fig. 3 the plan, 
showing the construction. Two vertical pillars 
F of wrought-iron form the field magnets; they 
are united by cast-iron blocks B acting as pole- 
pieces. The lower block B, the bedplate D, and 
the supports S for the armature A, are cast in one 

iece. The armature of the motor is a mcdified 
acinotti-Gramme ring. We are not in a position 
to give a detailed description of the peculiarities of 
this armature; but it appears clear that the re- 
markable efficiency of Mr. Brown’s dynamo must 
be ascribed to the ingenious though simple al- 
terations which he has made in the armature 
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and its relative position to the field magnets. The 
shaft bears the armature on the one end, and the 
pulley P on the other, that is, within the bearings. 
One of the first dynamos embodying these improve- 
ments gave at a speed of 1000 revolutions per 
minute a difference of potential at the terminals of 
65 volts and a current of 160 amperes; the armature 
wire weighed 12 kilogrammes (261b.), with a resist- 
ance of 0.008 ohm ; the field magnet coils weighed 
33 kg. (73 lb.), and had a resistance of 25 ohms. 
The newer dynamos for the Solothurn installation 
are of a larger type, and give about 1200 volts each, 
with the normal speed of 700 revolutions per 
minute. Their principal dimensions are: Total 
length, 4 ft. 1 in. ; width, 4 ft. 5 in. ; height, 
3ft. 3 in. ; diameter of armature, 20 in. ; length of 
armature, 12 in. ; and diameter of pulley, 20 in. ; 
width, 7 in. 

As reliability is the first requirement, Mr. Brown 
decided to use four machines, two generators and 
two motors, so that in cases of emergency one pair 
alone could take the main part of the work ; the 
water-power to be transmitted varies between 30 and 
50 horse-power. A speed of 700 revolutions was 
selected, both as being economical and not too high ; 
a lower speed would have required heavier and 
more expensive dynamos. The three-lead system 
has been adopted, all three wires being naked pure 
copper wires of 6 millimetres (} in. in diameter) 
suspended on poles about 120 ft. distant from one 
another with fluid insulators; the River Aare is 
crossed by one span of 380 ft. length of a silicium- 
bronze wire, having about the same thickness and 
equal conductivity as the copper wire, but possess- 
ing at least double the tensile strength. With the 
two generators in series an electromotive force of 
2500 volts is obtained. The three-wire system 
offers the advantage that should one of the motors 
stop the other would never receive more than one- 
half of the total tension; an arrangement has 
further been made by means of which one of the 
outer wires can be connected parallel witl the cen- 
tral wire, in case one of the generators should have 
to work alone; thus the loss in the conductors 
would not be doubled, but increased by one-half 
only. The primary station comprises besides the 
two generators twe automatic shunts short-circuiting 
the field magnets in case the currents should be- 
come dangerously strong—two ampére-meters—and 
further, three lightning conductors with lightning 
plates of an original kind for.the protection of the 
dynamos against lightning. The secondary station 
is equally protected ; it contains further two fluid 
cut-outs permitting of stopping the two motors sud- 
denly without endangering the insulation. 

The contract required a constant speed -indepen- 
dent of the work to be done asa main condition. 
Constant speed may be secured mechanically or 
electrically. Electrically this regulation may be 
effected by various niéthods, three of which com- 
mand particular consideration. The first method 
uses a primary dynamo (generator) of the compound 
type, and a simple shunt motor for the secondary 
station ; this arrangement recommends itself for 
medium tension currents. The second method has 
compound-wound machines for both the primary 
and ‘the secondary stations ; the object of the series 
wire being in the first case to supply a higher ten- 
sion for a greater load, and in the second case to 
weaken the magnetic field of the motor propor- 
tionally ; this ‘arrangement offers advantages when 
one generator has to feed several motors. The 
third method takes series dynsmos for both stations, 
and as itis particularly adapted for high tensions, and 
when one primary station has to supply one secon- 
dary, it was selected here as we mentioned already ; 
it further admits of easy starting, even with a full 
load. With properly designed and constructed 
dynamos this arrangement ought to turn the motors 
with a constant speed, provided that the generator 
rotates’ at a uniform rate. Mr. Brown finds that 
when varying the brake power ones up to 20 per 
cent., the speed of the motor did not vary by more 
than 3 per cent. These slight variations might 
further be reduced if it should become necessary. 

We come now to the test at the Oerlikon Works, 
carried out under the actual conditions under 
which the dynamos will have to work, the line 
wire of 9.5 ohms resistance being replaced by an 
iron resistance of 10 ohms. This iron wire was 
shortened in proportion to its becoming heated 
through the current whose strength was controlled 
by means of a voltameter ; thus the resistance 
was kept constant. Being aware of the diffidence 


with which the practical engineer regards elec- 
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trical power tests, in which he has to trust elec- 
trical instruments of whose reliability he cannot 
convince himself by experiments of his own, 
Mr. Brown decided in favour of mechanical power 
tests. All the four dynamo machines were sus- 
pended in cradles C bolted to a baseplate G, 
which was provided with a screw spindle H for the 
adjustment of the belts. The vertical limbs of the 
cradles end in knife edges I ; and on these the 
whole dynamos rested, being held by an iron strap 
K, which strap was firmly bolted to the dynamo 
bedplate D. The edges J were placed exactly in 
the prolongation of the armature shafts. Pointers 
of 6 ft. length were attached to the field magnets ; 
and the power applied, or required, calculated from 
the deflections from the vertical line which the 
generators suffered under the pull of the belts from 
the steam engines, and the motors under the in- 
fluence of the currents transmitted from the gene- 
rators. The speeds were indicated on a counter 
connected with the armature —_— by a flexible 
shafting and a worm gearing W. This method of 
estimation necessitated preliminary trials to ascer- 
tain directly by weights applied to the pulley P, 
the power corresponding to the different positions 
of the pointer. For this purpose the armature was 
rigidly fastened to the field magnets during these 
trials ; thus a power scale was obtained, indicating 
in kilogrammes the weights which acting on lever 
arm of 0.25 metre (9.8in.)—the common radius of 
all the pulleys P—produced the respective deflec- 
tions. 

The total resistance of the four dynamos con- 
nected in series—that is, the two generators in 
series connected in series with the two motors, also 
in series—amounted to 13.44 ohms; adding to this 
10 ohms for line resistance, we get the total re- 
sistance of the system equal to 23.44 ohms. The 
belts having been put on the primary dynamos the 
motors were coupled to a light machine whose cir- 
cuit resistance was increased by adding arc lamps. 
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When the generators made about 100 revolutions 
per minute, the motor armatures began to spin ; the 
deflections of the pointers soon became stationary. 
All corresponding observations were taken within 
the space of one minute. 

The tests were made on five days in November, 
1886 ; the principal tests, which we summarise, on 
November 22 and 29. Table I. gives first the results 
of the tests of November 29. The columns P; and 
P, refer to two primary machines, §, and S, to the 
second machines ; those marked T state the 
speeds, Z the deflections of the generators; the same 
letters with dashes apply to the motors ; column E 
gives the current strength in ampéres. The deflec- 
tions under Z are given kilogrammes, as has already 
been explained. The speed counter for P, failed after 
fourteen observations had been taken. The figures 
in parentheses were only estimated. The lower 
part of Table I. relates to the tests of November 22; 
two further tests of November 30 are subjoined. 
Table II. refers to the same tests, giving the cor- 
rected values after elimination of possible errors. 
The suspension of the dynamos proved very deli- 
cate and satisfactory. There was, however, mag- 
netic attraction between the dynamos and the 
ground-plate G, the distance from the bedplate D 
to G being only about $ft. It was ascertained that 
this magnetic attraction would lead to too low read- 
ings when the pointer was near zero, but would be 
without influence when the pointer was near 40; and 
would cause too high readings after that. This was 
determined by passing electric currents through the 
field magnets and forcing the pointing gradually 


over the scale by loading the ne, tin 
the currents to the strength which the tests (Table I.) 
had shown to correspond to the respective position 


of the pointer. The error is very slight, and attains 
practical importance only for the readings above 
80, when reductions have been made, 4 kg. for 





80 kg. to 90kg., Lkg. for 90kg. to 100 kg., 2 kg. for 
100 Ee. to 110kg., 3kg. for 110kg. to 115kg., and 
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4kg. for 115kg. to 120kg. The belts might further 
tend to shift the cups of the strap K slightly on the 
knife edges J, and since the pointer scale was de- 
termined when the belts were off, these errors 
would only appear whilst the dynamos were at work, 
and not during the preliminary trials. This error, 
again, could only be insignificant, as the radius of 
curvature at the cups was very small. Yet this 
shifting had actually occurred in the case of the 
generator P,, for its pointer did not go back to 
zero when the machines were stopped, but stood at 
2}kg. Similarly, the motor 1 had been shifted a 
little, of course in the opposite sense, its pointer 
pointing to 1 kg. 

The whole method has carefully been analysed by 
Professor Amsler-Laffon. The position of the pointer 
will depend upon the electrical reaction between 
the armature and the field magnets; the friction in 
the bearings, and the resistance which the moving 
armature and pulleys encounter from the air. We 








have further unavoidable losses of power within 
the dynamos, and the mechanical defects which 
would accompany any mode of suspension. As 
we have just mentioned, the belts might be expected 
to pull the dynamos slightly out of their central 
line, shifting them horizontally ; a slight deviation 
from the central axis might also occur in the vertical 
plane ; and lastly, we have the magnetic attraction 
between the dynamos and the ground-plate G 
already alluded to, Professor Amsler convinced 
himself that these sources of error could not mate- 
rially affect the results. That this opinion is 
justified, he proves by determining the efficiencies 
first, directly from the figures observed, by dividing 
the power A, imparted to the generators into the 
power A, yielded by the motors, this calculation 


giving the column + , or efficiency in per cent. ; and 


secondly, by subtracting from the powers—absorbed 
or reproduced respectively — the powers corre- 


|sponding to the minimum loads, and thereby 
|eliminating those possible errors which cannot 
|be controlled experimentally, but which would 
|be the same for higher and smaller loads, A, 
|and A, represent the powers received or expended 
| in each particular case, A,® and A,° the same 
|for minimum loads derived from the means of 
| experiments No. 1 and No. 2, Table II., thus A,° 
ae A,°=4.48 ; if we then form the quotient 
0 
| of the differences eet = Q, we arrive at the 
1 Ay 
commercial efficiencies by a method independent 
| from the sources of error which influenced the 


| figures in column a, It will be seen that there 


is a most satisfactory agreement in the commercial 
efficiencies as determined by these two methods ; 
those under Q are, of course, the more reliable 
figures. 

Professor Amsler-Laffon adds a few recom- 
mendatory remarks to his report. The Brown dy- 
namos are distinguished by a simple, solid, and 
judicious construction ; the brushes are easily acces- 
sible, showed very little sparking, and did not re- ° 
quire any adjustment during the tests when more 
and more lamps were added; there would thus 
be very little wear to both brushes and collectors. 
The field magnets became only slightly warmer 
during a run of several hours. The speed—700 re- 
| volutions perminute—Mr. Amsler regards as rather 
|high. Since, however, the speed of the motors re- 
| mained practically constant during the trials—in- 
| creasing a little with augmented resistance in the 
| exterior circuit—and deviated little from the speed 
| of the generator, provided the latter was driven at a 
| uniform rate, it appears hardly advisable to try to 
reduce the speed for the sake of questionable im- 
provements. Mr. Amsler acknowledges further 
the excellent provision by means of automatic short- 
circuiting devices against too strong currents ; and 
finally dwells upon the remarkably high efficiency 
realised, which is scarcely likely to be surpassed. 

We must bear in mind that the percentages 
indicate commercial efficiencies, as they represent 
the ratio of power yielded to power expended, 
both measured mechanically. The performances of 
electric machines have been calculated in so many 
different manners, that it may not be super- 
fluous to set this point clear. The tests of Novem- 
ber 29 yielded a mean efficiency of over 70 per cent. ; 
Mr. Brown’s previous tests of November 29 gave 
a mean of 76.9 percent. This difference requires 
an explanation ; and the reason is pretty apparent. 
On November 22 both primary generators worked. 
with approximately equal power, hence the dif- 
ferential current in the central wire of the three 
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THE HAWKESBURY BRIDGE. 
TABLE I. We publish on a two-page plate in the current 
ele ene cytes FE ine ithe aoe eee Regie Gh sie oi ae ira! issue, as well as on page 222, further illustrations of 
e | P,. P,. | St. 82. iw | the details of ironwork of this interesting bridge. We 
a bikin © 21 C0 ey ——--— 4 Resistance. —, mone 4 - — Sey and postpone 
z, T,. | Zy. | . Tk | T). | Z| Ty. | Ze! |Ampéres. er a 
kg. kg. kg. 1 kg. ; prcnesi 
1 | 733 % | 725 | 185 | 692 8 | 60 | 95 1.5 November 29, 1886. ge nse WIRE BAT MAKING MACHINE. 
2 | 722 7 720 14 692 8 690 | 9.5 1.5 Shunt of light machine, with A NEW an very ingenious wire nallmaking machine 
8 | 760 22 758 40 752 13 750 | 26 4.5 5 | some incandescence and arc | has recently been introduced into this country from 
|e 7 id 45 a e.. aa iz at A lamps, America by Mr. Morris Herz, of Dashwood House, and 
6 735 4 732 zs 729 33. | 725 53 10 10 | may be seen at work at Kirby-street, Hatton Garden. 
7 | 710 60 712 92 703 42 705 | 57 M4) 1B 4 The special feature of this machine is, that it makes 
8 | 700 52 | 695 82 | 685 37 686 | 57 lh | = four wire nails at each revolution of the machine, and 
a be he Af _ 7 “ he a a gt | working at the rate of 150 revolutions per minute, it is 
80 741 118 747 56 74 84 ll 15 f by . - h 
11 | 720 52 718 79 717 35 730 | 66 12 20 thus capable of turning out 36,000 wire nails per hour. 
12 | 720 49 718 88 717 34 724 | 64 12 | The machine on exhibition is adjustable for making 
a ee ge el A pd a poe Pe = =| nails varying in length from 1} in. to 24 in., but of 
15 | (740) 88 | 738 123 742 64 744 | 86 15 25 | course the same type is applicable for the production 
16 | (767) 73 765 116 778 51 773 | 86 15 25 of wire nails of any desired size, while the quantity 
17 | 4740) 69 | 738 | 103 | 738 40 | 737 | 74 | 15 z produced depends greatly upon the length and thick- 
4 oer) * 4 44 << zs a: 5 = 15 ness. Nails are made regularly at the New York 
20 | (717) 39 715 69 710 26 m1 =| 47.1 15 15 factory, and the turn out for ten hours per day is for 
s ba t x a o. 4 es i . a oe 2-in. light nails 1300 lb., for 2 in. heavy nails 1700 1b. ; 
2 72 1 j ovember 22, . ; A A ; ; ; 
22 | 716 39.5 | 715 42 | 716 30 | 714 | 85 5.5 5 | Are lamps and incandescence peg ag. > —- dealt a zine ei 3 in. pails 
23 | 716 60 | 715 72 716 45 718 | 57 9 10 | lamps. Pigs OU lb. per day of ten hours, while 
2 6| 722 67.5 | 725 71 726 650 720 57 9 10 | of the smallest nails that are made on this machine, 
25 716 73.5 | 715 86 716 63 714 = _ = 1? in. long, 1500 Ib. are turned out per day. 
“4 de a A be a a4 84 14 2 (| With the aid of detailed illustrations we will give a 
description of the mode of worki f this interestin 
23 | 706 | 120 | 706 | 110 | 716 87 | 741 | 83 4 20 ip f th orking of esting 
one | ‘ - + ms 3 saa 5 | oe machine, of which the perspective view on page 230 
74 x cee pa angaacegihite a «ace gives avery good general idea, The machine is in 
(| 0 | 6 ieee =e pits iil . - ven Te. en Saree, every respect a duplicate one, two nails being made from 
eee one piece of wire on each side of the machine, and two 
TABLE II. reels of wire supply the material. The wire first passes 
a - —— through a straightening device consisting of a short 
' , res reser | carriage sliding in guides on the frame and containing 
|  (P, and Py). (8, and Sy). Ay Ax i ws oe a three rolls, which by means of a small belt are kept in 
£ gi esta : | oY rapid rotation. Passing out of this straightener the wire 
2 | | enters a friction grip worked by means of a toothed 
E T, + Te! gp 4+ 2 | 2etTs. %)+Z,'.| HP. HP. | Per Cent. — segment and rack from a vertical shaft w, which re- 
a 3 2 son 3 ceives partial rotation a means of a small connecting- 
| kg. | kg. | rod v attached to a crank on the vertical shaft /, which 
Bei 17 691 13.5 4.30 | 8.25 76.8 is driven by bevel wheel gearing off the main driving 
: = 691 13.5 heh | P= a sks | shaft b (Fig. 1). The gripper motion, moving alternately 
4 731 60:8 Ls ° 1773 | «12.91 72.8 72.9 to and away from the machine, pushes a definite length 
6 731 116.5 726 86,5 29.73 21.92 73.74 73.9 | of wire forward, and on its return motion releases 
: ves _ é HL ao ges oo ae ped its grip ; this length of wire, sufficient for two nails, 
i 0 7 L 5s 6. 35. | . : * 
8 697 131 635 95 81.88 | 2272 | 71.37 71.2 Observations Nos. 9, 10, 14, 15, lo ag cut off bo " ag Ss ate ki ngage + * 
” 731 174.6 724 127 44.53 32.10 72.08 72.0 | 16, where power transmitted | long lever and rod d from the rocking bar ©, the 
10 742 191 747 140.5 49.47 | 36.64 74.06 74.2 | exceeded 30 horse - power, | latter receiving its motion by means of a small 
ll 719 128 723 102 82.13 ape ae 81,0 | = mean efficiency 73.9 per crank on the main shaft b working in a slot. The 
12 719 134 720 99 33.63 8 73.$ 74.2 | cent. . . * 
13 730 141.5 731 103 36.06 | 26.28 | 72.89 290 wire now rests in a Y groove formed by a fixed abut- 
i4 685 260 682 189.5 62.17 45.12 72.57 72.6 ment on one side and a movable piece on the other ; 
a 730 ant 743 190.5 = ae vue as the latter immediately recedes, and would allow the 
‘ Dee - rs 4 16, | . 2 e 
a Be: + + 3s - oe ied a 6.4 | mo drop ae =e it Rae Be ee a 
18 755 101.5 753 72 26.75 18.93 70.74 70.4 caught by a pair of hooks j worked by the aid of short 
19 726 112.5 722 81 28.51 20.42 71.61 71.2 | rocking levers and rods off the lever C previously de- 
20 716 105.5 710 73 26.37 18.09 68.61 67.8 scribed. This device is shown in Fig. 6. These hooks 
Titan 70.2 deliver the wire in such a position that it can be operated 
upon by the different dies until it emerges as two 
21 722 33 684 28 8.32 6.60 81.1 finished nails, which drop into a box below the ma- 
4 115 as 716 os 90.87 | 16.22 99.7 79.1 | chine bed. The first of these operations is that one 
715 132 714 102 32,95 | 25.42 77.2 76.0 ble di db k 1 
24 728 138.5 723 107 34.96 27.01 77.3 76.2 | movable die, worked by the knuckle lever arrange- 
25 715 159 715 129,5 39,69 32.32 81.4 81.1 ment coupled to the rocking shaft C, closes upon a 
~ aT aoe 4 ood ~ oe as oe fixed similar die, the wire being between the two, and 
: 706 «| 8s cs tenis |; aes oie : severs the two ends, at the same time pointing both 
28 706 225 715 169 55.45 42,18 76.0 75.3 i , 4 
—— — of them with square points, the appearance of the wire 
Mean .. 76.9 after this operation being as shown in the sketch, 
cote thorny = Fig. 7. The two pieces x x fall away when the dies 








wire connection was almost. zero, and the loss of | 
energy consequently & minimum. On November 29, 
however, these powers differed very considerably, 
in some cases by even more than 100 per cent. ; a 
glance at the columns Z; and Z, of Table 1. will 
establish this; Table II. gives the means, and 
therefore does not permit any conclusions as to the 
different working conditions. Heavier currents 
could not but result under these circumstances ; 
hence the lower efficiency. We have above referred 
to M. Marcel Deprez's experiments and their maxi- 
mum mechanical yield of 44.8 per cent. Of course, 
M. Deprez’s line was much longer and had a resist- 
ance ten times as great, nearly 100 ohms. As his 
current was 9.8 ampéres, his line absorbed almost 
13 horse-power out of the 86 indicated by the 
dynamometer at the generator; M. Deprez had 
only one generator, a powerful Gramme dynamo 
giving a current of 6000 volts. It will be interest- 
ing to mention for comparison the experiments on 
the electrical transmission of power by M. Hippo- 
lyte Fontaine, the results of which were, like those 
of M. Deprez, presented tothe Paris Académie and 
published in the Comptes Rendus. The data of the 
two tests were almost the same, M. Fontaine also | 
transmitting his currents of 6000 volts and 9.34) 
amperes over a line of 100 ohms resistance ; but | 
M. Fontaine’s experiments resemble more those | 
of Mr. Brown in one respect, as M. Fontaine had | 





four dynamos in series as generators and three in 
series as motors, similar to the two generators in 
series and the two motors in series of Mr. Brown. 
In M, Fontaine’s line almost 12 horse-power were 
lost out of 96 horse-power supplied to the generator ; 
his industrial yield was 52 percent. If we make 
the same calculation with regard to the power ab- 
sorbed by the line in Mr. Brown’s tests, we find 
(in No, 14) with a current of 15 amperes and a line 
of 10 ohms resistance, a loss of about 3 horse-power 
against 62 horse-power measured at the generators. 
But it would, of course, be incorrect to deduct 
13 per cent., which were expended in overcomin 
the resistance of M. Fontaine’s line, for the Oerlikon 
case, and to calculate thus an efficiency of over 64 per 
cent. for the Brown dynamo when working over a 
line of M. Fontaine’s length, since the whole con- 
ditions would be altered, and since the dynamos were 
not constructed for a line of 100 ohms resistance. 
But the comparison speaks very favourably for Mr. 
Brown’s dynamos, particularly if we consider that 
the tests, when the power transmitted exceeded 
30 horse-power, that is, when they corresponded to 
the actual conditions for which the plant was de- 
signed —tests No. 9, 10, 14, 16—demonstrated a 
mean efficiency of 73.9 per cent. These are the 
experiments which were alluded to during the recent 
discussion of Mr. Sturgeon’s paper before the 
Liverpool Engineering Society. : 


release their grip on the wire, or are removed by turn- 
ing a large quantity of nails when finished in a barrel. 
At the same time two further dies, worked from the 
same source, clip the wire near the ends where the 
heads are to be Basia and barb or roughen their ends, 
to give a better hold to the nail when driven into 
wood, The heads are now pressed on by the steel 
ge cg m m, worked by the lever & pivotted at 
‘1, and provided with a slot at the extended end 
in which slides a block, moved by a short crank on the 
vertical shaft 7. The dies now withdraw, and the 
two finisied nails fall out at the bottom ; meanwhile, 
however, wire for two more has already been cut, and 
is waiting in the V-groove to be taken down by the 


8 | hooks into the dies and operated upon as before. This 


series of operations takes place alternately on both 
sides of the machine, as will be readily understood by 
reference to the illustrations, and it is in this way 
that four nails are made for every complete revolution 
of the machine, which, although at first sight it appears 
complicated, is simple enough when the different ope- 
rations are followed out in their regular course. When 
we had the pleasure of seeing this nailmaking machine 
at work, it was producing wire nails 24 in. long of 
Bessemer steel wire, which were very perfect in finish, 
with excellently sharp points and round central heads, 
leaving nothing to be desired as regards neatness 
of finish and form. This ingenious machine is the 
invention of Mr. Clinton Lovell, of Boston, U.S.A., 
who is at present in this country, and explained the 
operation of the wire nailmaking machine to us. We 





understand that he has also designed a machine for 
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forming small nails or tacks from wire, which is as 
great an improvement over the existing machines as 
the one we have described above. All the dies used 
in these machines are of the simplest possible form, 
made of pieces of round steel bar and easily and in- 
expensively replaced. Since there are no blows struck 
to form any part of the work, the action of the nail- 
making machine is quiet and free from vibration, and 
moreover requires no attention except to put on at 
regular intervals new reels of wire. 








NOTES FROM BERLIN. 
Beruin, March 7, 1887. 


THE iron industry in Westphalia at present is in a 
fairly satisfactory condition all round. Rolling mills 
particularly are well engaged. All the latter recently 
united to form a convention, in order to establish an 
increased extra price for superior sheets of the larger 
sizes. Bar iron manufacturers also are meeting this 
week with a view of founding another syndicate for 
regulating prices. Orders from America for drawn 
wire continue to be received in good numbers. This 
commodity has not experienced such a consistently 
heavy demand for a considerable period. Steel and 
rail mauufacturers have no reason to complain ; they 
have a fair number of orders on hand, and greatly 
improved prices are obtained. Since English com- 
petition seems practically at an end, for the pre- 
sent at any rate, Messrs. Krupp, of Essen, are 
supplying all the steel for the new steamers now 
building at Flensburg for the Hamburg Steamship 
Company, while the Hoerde Smelting Company 
obtained the contract for the necessary steel for two 
steamers Messrs. Blohm and Vass have on their 
stocks and for the vessel the Hamburg South American 
Steamship Company has on hand just now. Several 
important railway contracts have been given away at 
Cologne recently. The Aachen Company and Messrs. 
Stumm Brothers, of Neunkirchen, share an order for 
8000 tons of steel rails, at 6/. 2s. per ton, and the same 
firms, with an Oberhausen company, divide the con- 
tract for 2500 tons of iron sleepers, at slightly varying 

rices. The directorate of the Wurtemburg State 

ilway have also placed some heavy contracts. 
Messrs. Krupp and the Bochum Company secured the 
greater part of an order for 13,500 tons of steel rails, 
at a price of 7/. per ton. The Vaderus Compan 
secured at 3/. 9s. per ton the Magdeburgh Railway 
Direction’s contract of 470 tons pig iron. 

In Upper Silesia things are much the same as in 
Westphalia. Pig iron is in good demand, and another 
furnace has just been put in blast. Rolling mills have 
plenty of work at excellent prices. Some concern is 
felt in this district over the increase of the duties on 
iron materials proposed by the Russian Government, as 
Upper Silesia’s export trade with Russia is far from 
unimportant. The foundation price of best quality 
sheets now stands at 8s. The coal trade here, as in 
Westphalia, has been showing signs of relapse since 
the warm weather set in. Such conditions of course 
affect ages. ony the house coal branches ; steam coal, 
and also coke, being in excellent demand, but only 
moderate prices are obtained. 

Operations in connection with the projected central 
electric light station at Elberfeld—mentioned in recent 
notes—are being pushed forward rapidly. According 
to the prospectus, an incandescent lamp of 15 candle- 
power will cost about one halfpenny, and an arc lamp 
of about 206 candle-power, 14d. per hour. Berlin has 
just been connected by telephone with Stettin. The 
latter place will now be thrown into in direct commu- 
nication with a number of outlying towns. It is also 
being endeavoured to establish a direct connection 
between Hamburg and the capital. 

I learn that although the efforts made to induce the 
recently established Rhineland Westphalia Explosives 
Company to join the Dynamite Trust Company have 
not proved successful, an understanding has been 
come to between the two bodies, enabling the syndicate 
terminating next month to be renewed immediately 
on its expiring. The Rottweil Explosives Company 
secured an important Servian dynamite contract, and 
sublet it to a Hungarian firm after the latter had 
obtained the necessary permission from its govern- 
ment. The same company also expects to receive 
from the Turkish Government some large commissions 
for cartridges. 

The spinning industry seems to be entering upon 
much improved times. Somewhat sensational divi- 
dends have been declared by yarn spinners in the 
Alsace district for the past working year; one firm 
pays 45 per cent., while several are intimated at from 
10 to 25 percent. The Berlin made-up goods business 
isin a very satisfactory condition at present. One or two 
heavy failures have taken place in this trade recently. 
The Berlin Discount Bank pays a dividend of 10 per 
cent. for the last financial year." The news that the 
Hamburg-American Steamship Company was able to 
pay a dividend of 4 per cent. came rather unexpectedly, 
as the shareholders received nothing last year, and it 
was thought there was no material improvement to be 








looked for this. The Great Berlin Tramway Company 
last month took 130/. more than in the corresponding 
period of the previous year. 





LAUNCHES AND TRIAL TRIPS. 

On Thursday, the 24th February, the steam yacht El 
Mounsef, recently built and engined by Messrs. Ross 
and Duncan, Whitefield Works, Govan, for the Egyp- 
tian Government’s quarantine service, had her trial 
trip on the Clyde. She measures over all 59 ft. 8 in., 
and is fitted with a pair of compound surface-con- 
densing engines, having cylinders of 10in. and 20 in. in 
diameter, respectively, with piston stroke of 14 in., and 
Bremme’s patent valve gear; she is fitted with Duncan’s 
potent progelier, and a steel double-furnace multitubular 

jiler having a working pressure of 100 lb. per square 
inch. The trial was made under very unfavourable cir- 
cumstances, as regards weather, but notwithstanding 
that fact over a mean of four runs she made a speed of 
10.4 knots per hour, which was in excess of the guarantee, 
and gave great satisfaction. The engines of this vessel 
are the fourth set supplied to the Egyptian Government. 





On the following day the Royal Mail steamship Hare, 
lately built by Messrs. Barclay, Curle, and Co., White- 
inch, to the order of Messrs. ee and J. Burns, Glasgow, 
ran her official speed trials on the Firth of Clyde. In- 
tended for a daylight service between the Clyde and 
Belfast, which is to be commenced early in the ensuing 
summer, the Hare is a vessel of 771 tons gross register, 
and is fitted with triple-expansion engines. Her speed, 
according to specification, was guaranteed by the builders 
to be maintained by the Cloch Lighthouse round Ailsa 
Craig and back to the Cloch, a distance of about 88 miles 
—an unusually severe test of a vessel’s steaming capa- 
bilities, which might well be accepted as a reliable criterion 
of her effective power at sea. This course was duly 
covered at the specified speed, and in ‘running the 
lights,” which is the ordinary method of ascertaining the 
ed of a vessel, the rate of 14} knots was attained. The 

are is provided with an electric light installation on 
the latest approved principle, and the cabins and pas- 
senger accommodation generally are furnished in the 
most elegant and comfortable manner. 


The same builders, on Saturday, the 26th of February 
launched the Samson, a buoy vessel of a most unusu 
character. Built to the order of the Port Commissioners 
of Rangoon, and intended for laying and recovering buoys, 
moorings, lost anchors, and chains, &c., over the district 
to which the jurisdiction of that body extends, the vessel 
measures 115 ft. by 23 ft. by 12 ft. 4in., and her register 


Y | is 205 tons. She is strongly built, and her machinery is 


likewise of great strength. The fittings include an enor- 
mously heavy machine, which is capable of lifting the 
heaviest moorings; very heavy chain cables; steam 
windlass to heave out on the one side and heave in on the 
opposite side at the same time ; two powerful steam cap- 
stans, one of them able to raise 40 tons; heavy bow and 
stern davits ; and an appliance for carrying to sea buoys 
of the largest class. She has also a peculiarly formed 
bowsprit adapted for raising and lowering heavy weights. 
A boiler has been fitted on board, with capacity to 
su ply steam to work all the machinery simultaneously. 
All the chain pipes throughout the vessel are of steel. 
The vessel is rigged as a brigantine and will proceed to 
her destination under sail. 


Also on 26th February, the Grangemouth Dockyard 
Company launched a handsomely modelled steel screw 
awning-decked steamer, named the Rajapuri, which has 
been built for the passenger trade in the East. She 
measures 155 ft. by 26 ft. by 9 ft., and 16 ft. 6 in. to the 
awning deck. Her fittings will include a complete electric 
light installation, with mast-head and side signal lamps, 
steam windlass, and steam warping capstan, and all the 
latest improvements, embracing the Board of Trade re- 
es for passengers. Messrs. Dunsmuir and 

ackson, of Govan Engine Works, are supplying the 
engines. 





On Saturday, February 26, a screw tug No. 383, 
was launched by Messrs. Newall and Co., from St. 
Philip’s Iron Works, Bristol. Her measurements are 
70 ft. by 13 ft. 6 in. by 7 ft. 5in. moulded. Her compound 
engines have cylinders 11 in. by 22 in. in diameter by 16 in. 
stroke. The boiler is of steel with Fox’s furnace, and 
carries 100 Ib. pressure. 


Messrs. A. M‘Millan and Son, Dumbarton, on 28th 
February, launched the Yarmouth, a steel screw steamer 
measuring 220 ft. — ft. by 214 ft., and built to the 
order of the Hon. Loran E. Baker, for the Yarmouth 
Steamship Company, of Yarmouth, Nova Scotia. In- 
tended for the passenger trade between that port and 
Boston, United States, she will be fitted with accommo- 
dation for 300 passengers, having state-rooms on the main 
and upper decks, the latter in a house extending almost 
the whole way fore and aft. The fittings will include the 
electric light throughout the vessel. Triple-expansion 
engines capable of developing 2300 horse-power are being 
supplied to the Yarmouth by Messrs. David Rowan 
and Son, Glasgow, and the speed of the vessel is expected 
to reach 14 knots. 


On Tuesday, lst March, the Fairfield Shipbuilding 
and Engineering Company, Govan, launched the Neder- 
land, a steel paddle steamer of 1700 tons gross, built to 
the order of the Zeeland Steamship Company, of Flush- 
ing, for their Queenborough and Flushing mail and pas- 
senger service. Like her sister ships, Engeland and 
Duitschland, which were built in the same yard last year, 





the Nederland has been constructed to meet the highest 
requirements of Lloyd’s Registry for Channel service. 
She measures 286 ft. by 354 ft. by 23} ft. The vessel will 
be fitted with theelectric light and with every appliance for 
the comfort of passengers. She will be propelled by a pair 
of compound oscillating engines of 4600 indicated horse- 
power, the cylinders being 60 in. and 104 in. in diameter 
respectively, with piston stroke of 7ft. Steam will be 
supplied from four steel single-ended cylindrical tubular 
boilers, the total heating surface being about 8000 square 
= and the working steam pressure 80 lb. per square 
inch, 

On Saturday, the 5th March, the new steel screw 
steamer Hondo, recently built by Messrs. Robert Duncan 
and Co., Port-Glasgow, and engined by Messrs. Muir and 
Houston, Glasgow, had her trial trip on the Clyde. 
Classed 100 Al at Lloyd's, awning deck, and built to the 
order of the Honduras and Central American Steam- 
ship Company, and chiefly owned in Edinburgh, she is a 
vessel of 1618 tons gross and 1012 tons net, and measures 
235 ft. by 35 ft. by 26 ft. 9in. Designed, like her sister 
ship, the Aguan, belonging to the same owners, for the 
fruit trade between Central America and New York, she 
has two decks specially fitted up, ventilated, and heated 
for carrying bananas, &c. Though primarily designed 
and intended for the fruit trade, she also has very superior 
accommodation for thirty cabin passengers. The fittings 
include a variety of novel appliances for the safe naviga- 
tion of the vessel and for the rapid loading and discharg- 
ing of cargo, amongst which being Hastie’s patent steam 
steering gear, Sir William Thomson’s compass, four steam 
winches, two windlasses, &c. Her engines are of the 
triple-expansion type, having cylinders of 22 in., 354 in., 
and 57 in. in diameter, respectively, with piston stroke 
of 39 in. There are two large steel boilers having a work- 
ing pressure of 160lb. per square inch. The mean of 
four runs on the measured mile at Wemyss Bay was‘a 
speed of upwards of 144 knots per hour, or fully one knot 
in excess of the guaranteed speed. The engines on the 
trial developed 1900 indicated horse-power, the number 
of revolutions being 110 per minute, the piston speed 
715 ft.,and the vacuum 27 in. It was stated on the occa- 
sion of the trial trip that the annals of steam ge mg 
do not contain a speed record equal to that of the Hondo, 
when the size of the vessel and her engine power are taken 
into consideration. In the trade in which she and her 
sister ship are to be engaged speed is of prime importance, 
and it is confidently anticipated that they will soon gain 
a monopoly of that trade. 


A steam ferry was launched on Saturday, March 5, at 
the shipyard of’ Messrs. Burmeister and Wain, Limited, 
Copenhagen. She was built on account of the Danish 
State Railways and is intended for the great Belt tratfic. 
The dimensions are: Length, 250 ft.; breadth, 58 ft. ; 
and depth, 16? ft. She is a paddle steamer, and the en- 

ines, which were also made by the above establishment, 
ave a nominal power of 300 horse-power. There are four 
boilers, and there are to be two lines of rails. 





On Monday afternoon, the 7th inst., the new steel 
steamer Robert Harrowing, built by Messrs. Joseph L. 
Thompson and Sons, of the North Sands Shipbuilding 
Yard, and sold to Mr. Robert Harrowing, of Whitby 
proceeded from the South Dock, Sunderland, on her 
official trial. The compasses having been adjusted the 
vessel was run over the measured mile, the progressive 
trials being highly satisfactory; the greatest speed at- 
tained was 11 knots. The engines are of the triple- 
expansion type, the cylinders being 22 in., 37.5 in., and 

in. respectively, with a stroke of 39in., and two double- 
ended steel boilers working at a pressure of 145 lb. per 
square inch, built by Messrs. T. Richardson and Sons, 

artlepool. 


On Wednesday, March 9, Messrs. Edward Withy and 
Co., Hartlepool, launched a fine steel screw steamer from 
their yard, The dimensions of the vessel are 275 ft. by 
37 ft. 2 in. by 20 ft. 7 in:, and she will carry a very large 
deadweight cargo. Her bridge, quarter, main, and top- 
zallant forecastle decks are of steel and iron; the chart- 
house, gallery, engine-room, and cabin skylight, bulwarks, 
rails, &c., are of iron ; she has also four water-tight bulk- 
heads, and is fitted with Withy and Sivewright’s patent 
double bottom for water ballast, all fore and aft. The 
vessel will have a patent steam windlass by Emerson, 
Walker, and Thompson Brothers; four steam winches by 
Clarke, Chapman, and Co. ; large donkey boiler; steam 
steering gear amidships ; right and left-hand gear aft ; 
stockless anchor hauling up into hawse pipes ; and will 
be rigged as a two-masted fore-and-aft schooner with iron 
pole masts. The cabin is fitted up in the poop, and con- 
structed of hardwood with elegant hand-painted panels 
by the decorative staff of the firm. The steamer will be 
fitted with triple-expansion engines by Messrs. Blair and 
Co., Stockton-on-Tees. 








NaTIONAL JUBILEE Frre BricaDzE DEMONSTRATION. — 
A ose fire brigade rece > in honour of Her Majesty’s 
Jubilee is to take place at Oxford on Whit Monday, to 
which all volunteer and other brigades throughout the 
country are invited. In addition to members of brigades 
attending, fire engines and every class of fire apparatus 
will be shown, but the shop-keeping element will be 
rigorously rejected. Questions of fire brigade business 
will be discussed, one of the most important being the 
great annual fire loss of the country, which reaches the 
alarming amount of 12,000,0007. It is confidently believed 
that this might be reduced from 20 to 50 per cent. The 
bearing of this is important both to the assured and un- 





insured, 
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DIFFUSION PLANT FOR THE MANUFACTURE OF CANE. SUGAR. 
CONSTRUCTED BY THE HALLESCHE MASCHINENFABRIK, HALLE-ON-THE-SAALE, GERMANY. 
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Wut the diffusion system has been applied to the | up to the staging erected above the cutting machine 
production of beetroot sugar for a considerable number |B, The latter is fed by means of three funnels C C C, 
of years, it has only recently found extended a 'set ata suitable angle to a horizontal disc fitted with 
tion in the cane sugar industry, and it will no doubt be cutters, so as to cut elliptical slices off the cane. 
of considerable interest if we lay before our readers the |The circular knife or cutter disc rotates at a high 
—— arrangement of a plant designed by Mr. R. | speed, and produces, according to the shape of the 
tiedel, of the Hallesche Maschinenfa rik, Halle a/S, | knives, either flat or corrugated slices ; the latter form 
Germany, who has identified himself for many years | is generally preferred, since it prevents the individual 
with the sugar industry, and has built a large number slices from adhering to each other, and insures them 
of sugar works at home tind abroad. : | offering large extracting surfaces to the water. From 

In the arrangement shown by our illustrations on the cutters the sliced cane falls upon an endless 
the present and opposite pages the bundles of cane | carrier D, consisting of a broad band E carried and 
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mediate rollers K. This band travels along the bottom 
of a trough H which has openings in the sides, closed 
by slides and placed opposite to the diffusing vessels 
M. By placing barriers across the trough and opening 
the corres va ee slide at the side, each one of the 
cistern diffusing vessels can be filled with sliced cane. 
When full the vessel is closed and water is turned 
on from the reservoir P, the water being, however, 
previously heated in a heater O, one of which is pro- 
vided for each diffuser. 

The mode of operation when the battery is in full 
swing is as follows: The fresh water enters that 


are brought to the elevator A, and by this are lifted |driven by two large end rollers F and smaller inter- | diffusing vessel which has already been in operation 
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CONSTRUCTED BY THE HALLESCHE MASCHINENFABRIK, HALLE-ON-THE-SAALE, GERMANY. 
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longest, and the contents of which will first be emptied. 
The fresh water thus displaces what may be termed 
weak sugar solution; this travels over to the next 
vessel, there extracts what is left, and, gradually be- 
coming concentrated, meets in every fresh vessel slices 
more fully charged with sugar, while the solution 
following this is still capable of extracting what the 
receding solution left behind. The process may thus 
e considered a continuous one, in which each vessel 
in its turn becomes the first and the last of the series. 
In passing from one diffusing vessel to the next the 
water, or rather sugar solution, is taken in each case 
through the steam heater O, and at last after com- 
pleting its travel it issues in the form of pure rich 
sugar solution into the concentrating pans. Here it is 
treated in the same manner as the juice obtained from 
the crushing rolls. The cane slices are emptied from 
the diffusing vessel, containing but a fraction of one 
percentage of sugar. 
The ditfusing vessels have at the top a large charging 
































opening, closed by a cover and rubber joint, by means 
of a saddle piece and bolt, fitted with a handwheel. 
The bottom of the vessel, which is cylindrical, and 
about 3 ft. in diameter by 5 ft. 6 in. high, is hinged 
and held by a vacuum clip R; a balance weight 8 is 
provided to facilitate the handling of the apparatus, 
The bottom joint is made by means of a tubular 
rubber ring, bedded in a groove made in the 
bottom flange of the vessel, and open towards the 
bottom ; when the cover is closed, water is forced into 
this ring at a pressure of about 20 lb. This arrange- 
ment, which is found to make an excellent tight 
joint, is the invention of Mr. Dautzenberg, and has 
proved very successful, 

The cistern diffusion vessels shown in this battery are 
of ample dimensions to deal easily with 300 tons of sugar 
cane in twenty-four hours, while in many cases even a 
smaller plant will give as good or even better results, 
It is evident that with a larger number of vessels a 
more complete extraction of the cane can be effected, 




















| and the resulting juices are of a higher concentration, 


| but experience has shown that it is more economical 
|to be satisfied with less concentrated juice and less 
complete extraction, rather than to leave the water 
in contact with cane slices for too long a time, since 
the quality of the juice deteriorates if the process be 
too much prolonged. 

Below the diffusing vessels a brick-lined trough is 
provided, into which the residue is discharged, the 
bottom of the trough being sloped and the end closed 
by a strainer. The water runs off while the cane 
slices remain; these are picked up by the perforated 
yr of the elevator U, and loaded into trucks 
to be air-dried, or they are passed through a press to 
separate the water from them and then directly used 
for fuel in furnaces of the Four-Godillot or other 
types. In well-arranged sugar factories, where the 
concentration of the juice is carried out in vacuum 
pans of most improved pattern, and where otherwise 
heat is economised in a rational manner, little or no 
fuel is required in addition to the residues. The 
Hallesche Maschinenfabrik also arranges diffusion 
plants on a circular system, which in many places is 
preferable in consequence of scarcity in room. 








HALL’S STOCKLESS ANCHOR. 

Tue chief features of the anchor which we illustrate 
in the adjoining column lie in the simple but effective 
arrangement of the head, which throws the flukes and 
compels them to take the ground the instant a strain is 
applied through the cable, without any danger of rolling 
over and over, or dragging, which up to the present 
have been the chief causesof failures instocklessanchors. 

The flukes of the anchor are fixed at an angle of 
54 deg. with the shank, and, being part of the head, 
are at liberty to move freely on the trunnion of the 
shank. The trunnion and shank being likewise in one 
piece, the whole of the severe holding strains are 
entirely contained in these two main pieces, without 
the intervention of bolts, cotters, pins, or keys. A 
bolt is passed through the projecting ends of the trough 
of the Died and the trunnion of the shank to keep the 
two in position, but this may be lost without in no way 
affecting the efficiency of the anchor. Both the head, 
with the flukes, and the shank, with the trunnions, are 
made in solid steel castings, thus obviating the risk of 
imperfect welds. This anchor, being stockless, can be 
readily drawn into the hawse pipe and snugly stowed 
alongside the ship, where it is always ready for use 
without any catting or lifting on deck. Whilst in use 
there projects above ground no part by which ships’ bot- 
toms can be injured in shallow water, or chains or haw- 
sers get fouled. In addition to its great efficiency and 
undoubted simplicity, the anchor has the advantage of 
being comparatively cheap, and we understand that it 
can be manufactured at half the price of the most effi- 
cient anchor yet inuse. It hasalready been passed by 
the Marine Department of the Board of Trade and the 
Committee of Lloyd’s Register, and is now receiv- 
ing the careful consideration of the Lords of the Admi- 
ralty. The inventor is Mr. J. F. Hall, general manager 
to Messrs. William Jessop and Sons, Limited, of 
Sheffield, who, at present, are the sole manufacturers. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Hull — The Shipping Trade. — The t week has 
been the best during the present year in the Hull shipping 
trade, the tonnage, both inward and outward, having 
touched a point not previously reached in 1887. The 
increase over the previous week was satisfactory ; but in 
comparison with a year ago there was a great improve- 
ment, the inward tonnage being in excess by 20,000 tons, 
and the outward 5000 tons. There was a corresponding 
increase in the imports and exports, some of the latter 
being very substantial. The vessels reported at the 
Custom House as having arrived from foreign ports, had a 
total of 44,439 tons, against 40,423 tons in the previous 
week, and 24,373 tons in the same week last year. The 
vessels leaving on over-sea voyages had a total of 27,857 
tons against 26,822 tons in the preceding week, and 
23,856 tons in the same week of 1886. 


W. Jessop and Sons and Others.—The directors of 
Messrs. William Jessop and Sons (Limited), Brightside 
Steel Works, have decided to recommend a dividend of 
30s. per share, being at the rate of 5 per cent. per annum 
for 1886, This is at the same rate as the previous year. 
At the annual meeting of Messrs. John Bound and Son 
(Limited), Tudor-place (silversmiths, &c.), the dividend 
of 10 per cent. was confirmed and paid. The dividend 
of Messrs, Joseph Rodgers Brothers (Limited) recently 
paid is understood to have been 12 per cent. 


The Portuguese Trade.—This week samples of cutler 
most commonly dealt in by the retail shops in Portugal, 
have arrived in Sheffield. At one time British pocket 
knives, table knives, and razors had the command of the 
Portuguese market, but according to Her Majesty’s 
consul at Oporto, the Germans have possessed themselves 
of the table trade. The specimens have been on view at 
the Cutlers’ Hall, where several firms have examined them. 


Reduction of Wages at Fence Colliery.—The whole of the 
colliers employed at the Fence Colliery, under the 
Rother Vale Company, have received fourteen days’ 
notice. The managers asked for a deputation of the men 
to be sent to the office, and upon them putting in an ap- 
pearance, they were asked to accept a reduction of 14d. 
per ton. They were informed that if they would accept 
the reduction the company would be able to get some large 
contracts, and thus employ the men five days a week, 
whereas they now work three and four. The men could 
not accept the request of the company, and consequently 
they received their notices. The notices affect about 220 
men and hoys, 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
good attendance on ’Change, and the market was steady 
at 35s. 3d. per ton for No. 3 Cleveland pig for early ship- 
ment and 35s. 9d. to 36s. for delivery to June. There is 
no feature in trade to record, and until politics are more 
settled, buyers will still hesitate to operate. The shipments 
of pig iron at Middlesbrough continue satisfactory, con- 
sidering the time of year, there having been exported up 
to date this month 12,200 tons, against 13,000 tons at 
corresponding time last month, and 9400 tons at corre- 
rr ae period last year. Manufactured iron is still 

ull, Iron ship-plates are quoted 4/, 15s. per ton, angles 
4l. 10s,, steel plates 6/7. 7s. 6d., and angles 5/. 17s. 6d., less 
24 per cent. at works. Steel rails are firm at 4/. 7s. 6d. 
per ton f.o0.b. 


The Make and Disposal of Pig Iron in Cleveland.— 
During the month of February of 155 blast furnaces in the 
Cleveland Ironmasters’ Association, which embraces the 
whole of the north of England from the Tees to the Tyne, 
90 were in operation, 65 being idle. The total make of all 
kinds of pig iron reached 185,487 tons, a decrease of 7503 
tons on January. The total stocks of pig iron now stand 
at 651,377 tons, a decrease of 140 tons, The total ship- 
nents of pig iron at Middlesbrough during February were 
52,620 tons, a decrease of 234 tons. The shortness of the 
month of February accounts for the decrease in make and 
shipments. 

Engineering and Shipbuilding.—Some good engineering 
orders have been placed recently, and the prospects are 
better in this department. Inquiries from shipbuilders 
continue almost entirely for steel material, for which 
there is a brisk demand at present. Yesterday the 
es steel steamer Carmarthenshire, built by 7 os 

. 8. Swan and Hunter, of Wallsend-on-the-Tyne, tvok 
her trial trip. This vessel is built to the order of Messrs. 
D. J. Jenkin and Co., London, for their Japan and 
China trade, and is engined on the triplex system by 
Messrs. Hawthorn, Leslie, and 2o, She is 340ft. in 
length, 40 ft. in breadth, 27 ft. 8 in. in depth, and her gross 
tonnage is 2726. She is much in excess of Lloyd’s rules 
for 100 Al class, and is built to the Admiralty require- 
ments for transport service, The mean speed of the runs 
on the mile was 13.49 knots. 


Messrs. Dorman, Long, and Co., Middlesbrough.— 
This enterprising firm, who have attained so wide a repu- 
tation for the making of girders, have added a splendid 
steel plant to their Britannia Iron Works, Middlesbrough. 
A few days ago a lenge party, including the members of 
the leading firms of the Cleveland district, witnessed the 
first tapping of a portion of the Siemens-Martin steel fur- 
naces, which have been constructed from the designs of 
Mr. Richard Howson. There are three 18-ton furnaces 
of a capacity of about 200 tons of steel each per week, 
supplied by seven Wilson’s gas producers. The pro- 





steel to be made from hematite ores, thus rendering the 
products especially suitable for shipbuilding and engi- 
neering work of all classes. Three more furnaces 
are in course of erection, and will be at work within a 
few weeks. The total production will then be something 
like 1200 tons per week. This is very important to the 
Cleveland district, as it will render it independent of out- 
side supply. Perhaps the most interesting sight of all 
the excellent plant and newest appliances was the depart- 
ment for the finishing complete (kneeing and cambering) 
bulb tees for deck beams. he firm will continue to roll 
iron in their West Marsh Works, where they have two 
mills. We may add that Messrs. Dorman, Long, and Co. 
are exceedingly busy, ard so are their neighbours, the 
Mosth Testers Steel Company, and Bolckow, Vaughan, 
and Co. 


Portland Cement from Cleveland Blast Furnace Slag.— 
From time to time the utilisation of the waste slag which 
is constantly accumulating at the blast furnaces has 
occupied the closest attention of the Cleveland iron- 
masters, and this week the subject is being freely dis- 
cussed owing to a ee having been read by Mr, J. E. 
Stead, F.C.S., of Middlesbrough, on ‘‘ The Manufac- 
ture of Portland Cement from Cleveland Blast Furnace 
Slag.” If this new cement should come into general use 
the ironmasters may get rid of about 10 per cent. of 
their troublesome waste slag. 


The Coal and Coke Trades.—The fuel trade continues 
steady. 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—Last week’s coal shipments showed a falling 
off of 25,000 tons, as compared with the shipments in the 
eer seven days; but, notwithstanding this, prices 

ave presented more firmness, most of the contracts taken 
for forward delivery having been concluded at 8s. 9d. per 
ten. Both small steam coal and house coal have been in 
good demand, Some fairly good orders have also been 
secured in the manufactured iron trade, but prices have 
not shown any improvement at present. 


Plymouth, Devonport, and South Junction Railway.— 
Arrangements have been made for an immediate com- 
mencement of the works of this line. The amount of the 
contract, which has been taken by Measrs. Relf and 
Pethick, is 780,000/. in round figures. The new line is 
expected to be ultimately merged in the London and 
South-Western system. 


Bristol and India.—It is stated that a line of steamers, 
averaging 3000 tons each, will shortly commence running 
between Avonmouth Docks and the we ports of 
India. The service from both sides will be a fortnightly 
one, and by this route both cotton and jute will be im- 
ported, it is believed, direct into Bristol. 


Newport.—The iron and steel rail trades are considered 
to be improving. Many contracts for steel bars expire at 
the close of February, and advanced prices are required 
on renewals. Both docks have been well supplied with 
shipping, and the shipments of coal have been large. The 
work of extending the Alexandra Dock is proceeding, and 
new siding accommodation will, it is expected, be shortly 
added. Gas works intended to supply the duck are 
making satisfactory progress. 


Dredging in the Cattewater.—At the Plymouth Atheneum 
on Thursday Mr. R. Barnard lectured upon recent dredg- 
ing operations in the Cattewater undertaken by Messrs, 
Burnand, Lack, and Alger, in conjunction with the Catte- 
water Harbour Commissioners. The lecturer observed 
that the dredging operations referred to were carried on 
for six months, during which time the amount of stuff 
taken outside the breakwater beyond the Admiralty limit 
was about 114,000 tons, The area dred was about 
seven acres, and the greatest depth reached was 24 ft. low- 
water mark ordinary spring tides. 


Water Supply of Clevedon.—At the annual meeting of 
the Clevedon Water Works Company a dividend at the 
rate of 54 per cent. per annum was declared. It was de- 
cided to increase the capital by 4000/. for the purpose of 
providing increased storage accommodation and for new 
machinery for supplying a reservoir proposed to be formed 
on the top of Dial Hill, 


Maesteg.—The Tywith pit, Maesteg, which has been 
practically closed for a considerable time, was re-opened 
on Thursday. 


Lundy Island.—A direct postal service has been 
established between Lundy Island and Cardiff, and hence- 
forth a weekly service will be continued to and fro. 
Wednesday has been decided upon as the day for the 
departure from Cardiff of a mail steam tug bearing a bag 
with letters for the island, and the same tug will bring 
back the outward-bound mail. 


Water Supply of Bristol.—The Bristol Water Works 
Company, which is at present building a large reservoir 
at Barrow, has accepted the tender of Mr. Oliver for the 
construction of four filter beds, also at Barrow, at a cost 
of 30,0007. Three of the new filter beds will be constantly 
in use while the fourth is being cleansed. 


Workmen’s Dwellings at Plymouth.—The Plymouth 
Workmen’s Dwellings Company, Limited, at its annual 
meeting on Thursday, declared a dividend res per cent. 
Suggestions were made and favourably received that the 
company should extend its operations to the western part 
of the town. 


The “ Arara” (s.).—The Arara, of Liverpool, which left 
Cardiff on the 27th of November: last, with a eargo of 
5500 tons of coal on her maiden voyage for Bombay, has 





5682 tons Bombay measurement. The Arara’s Cardiff 
cargo was discharged in Bombay in eight days, and her 
homeward ‘0 was ship in five days. She is about 
to load at Cardiff a second cargo for Bombay. 


Cardiff and Monmouthshire Valleys Railway.—A Com- 
mittee of the House of Lords has decided that it is in- 
expedient to proceed with a Bill relating to this project. 


Great Western Colliery Company (Limited).—The ninth 

neral meeting of this company was held at Bristol on 
Reanaden. The directors’ report stated that the output of 
coal for 1886 was 394,142 tons, an increase over the 
previous year of 8987 tons. Tenders had been obtained 
and contracts entered into with responsible persons for the 
construction of a branch railway and for sinking to the 
steam coal measures in the Clydach Valley. A small 
trial pit had proved two workable seams of steam coal 
underlying those at present being worked. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Ivron Market.—The tone of the market 
was a turn firmer last Thursday, and the prices of war- 
rants recovered the decline of the previous day. Scotch 
warrants closed at 43s. 34d. cash, and hematite warrants 
at 463., being respectively 14d. and 6d. per ton over the 
uotations at the close of Wednesday, and the same as 
uesday’s market closed at. Cleveland warrants closed 
with buyers at 35s, 14d. cash, which showed a recovery of 
3d. per ton, or 4d. more than Wednesday’s decline. The 
improved tone was not continued in Friday’s market, and 
prices fell more than the previous day’s recovery. Scotch 
warrant iron declined in price from 43s, 4d. to 42s, 114d. 
cash, the market closing at the lower figures, which 
showed a decline over the week of 1s. 14d. per ton. The 
closing price of Cleveland warrants (which were not dealt 
in) was 34s. 9d. buyers, being a fall of 104d. per ton on the 
week. Hematite warrants closed at 45s. 6d. cash, show- 
ing a decline of 1s. 74d. on the week. This fallin prices 
represented a decline in value on the stocks in hand for 
the week to the extent of 67,0007. in the case of Scotch 
iron, 23,7001. on hematite, and 13,650/. on Cleveland iron ; 
in all, a decline of 104,350/. in the value of stored iron. 
There was a dull opening on Monday, but a recovery 
su uently took place, and the closing quotations were 
fully higher than those of Friday, an advance of 2d. 
being made on Scotch warrants, 3d. on Cleveland, and 
2d. per ton on hematite warrants. The market was very 
irregular yesterday, and prices, after being 24d. per ton 
up, closed 1d. per ton down from the previous day’s 
close, in the case of Scotch iron. Hematite warrants 
were 2d. down at the close, but the closing quotations for 
Cleveland showed an advance of 14d. on Talnday’s close. 
To-day’s market was very firm, and prices improved 
materially, the closing quotations in the afternoon being— 
Scotch warrants, 433. 84d. cash ; Cleveland, 35s. 6d. ; and 
hematite, 46s. 3d. Much of the depression of the past 
week has been the result of the selling by speculators 
who had purchased during the recent rise in prices, and 
who feared that further progress would be made by the 
downward movement; but part of it is also traceable to 
the great hesitation on the part of outsiders to purchase 
in the present uncertain state of the political horizon. 
On the whole, the general situation of the iron trade is 
not any worse than it has been for some time back. 
Several good orders from America have recently been 
plea and there are some encouraging inquiries from the 

ontinent. The home trade, however, does not show any 
si of expanding. Owing to the termination of the 
miners’ strike, which has resulted in a more abundant 
supply of coal, ten of the blast furnaces which were 
dam down at Gartsherrie Iron Works have again 
been blown in, so that over all Scotland there are 
now 71 blast furnaces in actual operation, as against 94 
at this time last year, and 93 two years ago. Last week’s 
shipments of pig iron from all Scotch ports amounted to 
7220 tons, as compared with 6078 tons in the preceding 
week, and 6675 tons in the corresponding week of 1886. 
The United States took 950 tons; India, 175 tons; 
Australia, &c., 927 tons; Italy, 1620 tons; Holland, 360 
tons; other countries took smaller —— and 2374 
tons were sent coastwise. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 848,505 
tons yesterday afternoon, as against 846,237 tons yester- 
on week, thus showing an increase over the week of 2268 

ns. 


Conference of Coalmasters and Miners.—A conference of 
coalmasters and miners’ delegates, arranged by the 
Lanarkshire Coalmasters’ Association, was held in Glas- 
gow yesterday for the discussion of terms and conditions 
of employment. The workmen were represented by two 
miners appointed from each of the eight districts embraced 
in the association, and the coalmasters had also six- 
teen representatives present. After prolonged discussion, 
resolutions were submitted both by the masters and the 
miners, and eventually it was announced that the masters 

to give the sixpence of advance as formerly, on 
the conditions that the increased rates of wages be taken 
as corresponding to the price of coal found in December 
last, as the basis of a sliding scale, and that the pits be 
worked regularly six days a week. The miners’ dele- 
gates agreed to convey the conditions of the masters to 
the districts, and the conference adjourned till Friday. 
In all respects the proceedings of the conference were 
conducted in a very amicable spirit, as could scarcely 
fail to be the case, seeing that the chairman was the Hor. 
the Lord Provost of Glasgow. The miners of Mother- 
well district held a large meeting last evening at which 
the conditions of the masters were favourably received. 
The Burnbank men also met and resolved to offer to work 
eleven days a fortnight. 





recently discharged in Hull the largest a 9 of wheat, 





seas, as is well known, allows of any desired quality of 





&c., ever shipped in India, amounting to 58,492 bags, or 








Neil's Oil-Fuel Boiler.— Yesterday afternoon a series 
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of exhaustive trials took place on the Clyde at Greenock 
with a new oil-fuel boiler fitted into a steam launch 
belonging to the yacht Myrtle, which is owned by ex- 
Bailie Neil, of Glasgow, who is also the patentee of 
this new appliance. The trials took place in presence of 
a number of engineering experts, with the result that the 
invention was declared to be a great success. For several 
years Mr. Neil has been experimenting with oil as a sub- 


stitute for coal for raising steam in marine boilers, and | 14 


the outcome of his experiments is the appliance in ques- 
tion. Steam was raised in the short space of five minutes 
from the time that the oil spray was ignited, and the 
launch—a boat of about 18 ft. long—was driven to Cloch 
Lighthouse and back at a speed of eight miles an hour 
when the steam pressure was 75 lb. oa square inch, and 
at about nine miles an hour when the steam pressure was 
raised to about 100 lb. 

Extension of Paisley Water Works-—The Paisley Corpo- 
ration Water Commissioners are just completing a set of 
new filters and a large clear-water tank near Stansly Re- 
— together with a new 24-in, main at a total cost of 
about . 








MISCELLANEA, 
Tur City Commissioners of Sewers have decided in 
future not to entertain applications for permission to la 
pipes for telegraph wires in the streets under their contro 


Colonel Arbuthnot, superintendent of the Royal Small 
Arms Factory, Enfield Lock, will, it is stated, be replaced 
at the end of the month by Colonel King-Harman, M.P. 


The Cunard Company’s steamer Etruria arrived at 
Queenstown on Saturday night, making the fastest pas- 
sage on record—6 days 6 hours and 18 minutes. 


According to the Army Estimates, just issued, the total 
expenditure for the coming year will be 18,393,000/., or 
an apparent increase of 160,700/ 


The committee appointed to inquire into the supply of 
alleged defective cutlasses and sword bayonets, hope to 
present their report at the latter end of this week. 


A new telephone, invented by Dr. Hertz, has been tried 
between Paris and Brussels. It is called the ‘‘ micro- 
telephone push button,” and is the simplest telephone yet 
brought out. 


The Committee of the Manchester Exhibition have in- 
trusted the task of forming a representative collection of 
architectural drawings to the Manchester Society of 
Architects. 


Mr, Young Terry, one of the principal draughtsmen at 
Chatham Dockyard, has been dismissed from the service 
by Admiralty Minute for selling information which he 
acquired through his appointment. 


A Select Committee of the House of Lords, presided 
over by the Marquis of ee has passed the Glasgow 
Subway Bill, authorising the construction of a subway 
from Victoria-street, Partick, to St. 
Glasgow. 


A large dynamite cartridge was found on the summit 
of the Preston and Lancaster Canal aqueduct at Preston. 
A time fuze had been lighted, but had gone out. Had 
the explosion taken place, there must have been much 
loss of life and damage to property from flooding. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom, for the week ended pce 27, 
amounted, on 15,388? miles, to 1,088,014/., and for the cor- 
responding period of 1886, on 15,257 miles, to 1,086,572I., 
an increase of 131? miles, or 0.8 per cent., and a decrease 
of 1540/., or 0.1 per cent. 


The Greenwich Ferry Company is a new undertaking 
with a capital of 100,000/. It is proposed to work the 
ferry between Millwall and Greenwich by means of 
steamers of large power, and a regular ten minutes’ ser- 
vice will be established. The total cost of the works is 
estimated at 70,0007. 


Lord G. Hamilton has stated, in answer to a question 
put in the House of Commons, that the Nordenfelt rifle- 
calibre machine gun has been introduced into the Navy 
on the application of the professional officers of the 
Admiralty, as being a superior weapon to the Gardner 
guns. 


The discussion on Mr. W. P. Marshall’s paper on 
** Railway Brakes,” read on Wednesday at the Society of 
Arts, has been adjourned to Monday next, 14th inst., at 
8p.m. Persons interested in the question can obtain 
cards of admission from the secretary of this Society. 
Sir Frederick Bramwell will again preside. 


We are authorised to contradict the statement which 
appeared in The Railway News of Saturday last, to the 
effect that Mr. W. J, Worsdell, the locomotive superin- 
tendent of the North-Eastern Railway, had been ap- 
er to a similar position on the London and North- 

estern. 


Last Tuesday, at the Derby Society of Engineers, a 
paper was read by Mr. Samuel Waddington, Stud. Inst. 
OE, on the ‘‘ Westinghouse Brake and its Working,” 
which was freely illustrated by drawings of the various 

arts and their application. An animated discussion 
Rieesd, and the paper, like many others of its pre- 
decessors, was a decided success, 


The new barbette armour-clad Camperdown has made 
a preliminary natural draught trial of her engines. The 
ship was light, drawing only 22) ft. forward and 244 ft. 
aft. The contract was for 7500 horses under natural 
draught, but the first diagram showed 7798.67, and the 
second 8421.42, while the mean of two runs on the mile 
gave a speed of 164 knots, 


Enoch-square, 





Blocks have been laid down at Chatham as 5 ry upon 
which will be constructed a new and improved fast ocean 
cruiser. ‘The construction of the v is ordered to be 
pushed forward as speedily as possible, and the keel plates 
will be laid down in a few days. The Admiralty have 
entered into a contract for the supply of 1300 tons of steel 
plates for the vessel. 


The Porpoise, torpedo gunboat, built and engined by 
essrs. Thomson, Glasgow, completed her engine tri 
at Portsmouth on Tuesday by a four hours’. successful 
run under forced draught. With a mean pressure in the 
boilers of 124]b. and 154 revolutions, the engines indi- 
cated 3984 horse-power. The speed was 174 knots. When 
tried with natural draught the Porpoise developed 24774 
horse-power and attained a speed of 16 knots, 


Messrs. Alex. Wilson and Co., of the Vauxhall Iron 
Works, Wandsworth-road, have just completed a triple- 
expansion surface-condensing launch engine for the Ad- 
miralty, which up to the present time is the smallest in 
the service. It is fitted in one of the service launches at 
Devonport dockyard, the high-pressure cylinder being 
only 6in. in diameter, and the indicated horse-power 
attained on the trial being 72 horse-power. 


The First Lord of the Admiralty states that nothing is 
known at the Admiralty as to the Ly geen that defi- 
ciencies amounting to upwards of 1,250,000/. have occu 
in respect of naval guns and ammunition. The Surveyor- 
General of Ordnance has, in an answer given the other 
day. denied the truth of any such assertion, ys in the 
delivery of ae have occurred which it is understood from 
the War Office have been unavoidable. 


The Russian Government has sanctioned an increase to 
the capital of the Kolomna Locomotive Works of 150,000/. 
to be expended in adding to the plant and developing the 
resources of the establishment. It was recently stated 
that large orders for locomotives had been given to the 
works for locomotives for the South and South-East 
Russian railways. The head of the establishment is 
General Struve, the eminent shipbuilder. 


A supplementary Army Estimate has been issued 
amounting to 459,000/. in all. The main items are 150,000/. 
to make good the deficiency in appropriations in aid in 
connection with the occupation of Raseas 35,000/. for the 
Ordnance Store establishment ; 200,000/., under Vote 12, 
chiefly to satisfy extra demands from the Navy ; 44,000/. 
for defence works, barracks, and hy ym and the 
engineer department in Egypt ; and 30, for part pay- 
ment for the Brennan tone. 

Orders were received on Tuesday at the Small Arms 
Factory, Enfield, to at once discontinue the testing of the 
sword bayonets and cutlasses belongiug to the Navy which 
are known as ‘‘converted.” It is understood t the 
order has arisen from a decision of the Special Committee 
which has heen considering these weapons, and that the 
committee has resolved to condemn the whole of the ques- 
tionable arms as being too soft for use owing to the effects 
of the process of conversion, 


The subjoined notification has been issued at the 
Admiralty: ‘There will be a torpedo course, commenc- 
ing on April 11, followed by a gunnery course, commenc- 
ing on June 6 and ending on July 1, for officers above the 
rank of lieutenant. Officers on “pay desirous of join- 
ing the above courses, or either of them, who have not yet 
applied, should make application in writing to the Secre- 
tary of the Admiralty, stating their wishes as to these 
courses, and whether they would like quarters at the 
college or not.” 


It has been officially stated in the House of Commons 
that the Admiralty have about twice as many rifle-calibre 
Gardner guns as they have Nordenfelts. The War De- 

rtment has a still larger proportion. All these Norden- 

elt guns that have been supplied to the Admiralty have 
been supplied by special request of that department, A 
number of five-barrelled Nordenfelt guns are in course of 
manufacture at the Royal Small Arms Factory to comply 
with naval demands with the least possible delay. A 
—— of Gardner guns have also been manufactured at 
nfield. 


A Parliamentary return has been published giving par- 
ticulars as to rifled iron and steel guns that have burst or 
been temporarily disabled in the naval and land services 
from 1875-6 to 1885-6. The list embraces twelve breech- 
loaders and nineteen muzzle-loaders. Of the latter seven- 
teen were both designed and manufactured at Woolwich, 
the remaining two being of Elswick design but of Woolwich 
manufacture. Of the twelve breechloaders, four were 
both designed and manufactured at Elswick, one was de- 
signed and manufactured at Woolwich, six were designed 
at Elswick and made at Woolwich, and one was of Wool- 
wich design and Elswick manufacture. 


Priestman Brothers, of the Holderness Foundry, Hull, 
and 52, Queen Victoria-street, London, E.C., have just 
received an orderthrough Messrs. Fontan and Tédesco, 
of Paris, for one of their largest size grab dredgers for the 
Panama Canal Company. This dredger is to be used for lift- 
ing blasted rock, and before the order was given, the Canal 
Company’s engineer inspected one of these machines work- 
ing at the new entrance of the Royal Albert Dock lifting 
hard blasted concrete, a portion of the wall which was 
blown up last year. The trial was so far satisfactory that 
he recommended the directors of the company to adopt 
this system on the Panama Canal. Messrs, Priestman’s 
machines have been used for this purpose very success- 
fully in various places. 


Mr. E. Stanhope has made the following statement in 
the House: ‘‘ Steel for projectiles was first cast in the 
Royal Laboratory in the financial year 1885-6. A second 
furnace was commenced about the middle of the year 
1886, The undertaking given by me 4 few days ago as to 





the trade applied only to steel forgings and was in re- 
demption of expectations previously held out, but only 
partially fulfilled. I may take this opportunity of cor- 
recting an answer made by me as to the furnaces recently 
erected for steel forgings. The furnace mentioned by me 
as capable of producing 6-ton ingots can really produce 
ingots up to 10 tons. But the larger furnace of 15 tons is 
not completed, and there is no intention of doing so at the 
present time.” 


The sixth evening meeting of the session of the Uni- 
versity College Engineering Society was held on March 2, 
Professor L. F. Vernon Harcourt, M.I.C.E., in the chair. 
A paper was read by Mr. R. J. Durley, Stud. Inst. C.E., 
on ‘‘ Modern Breechloading Guns.” After mentioning 
one or two of the older forms of breechloading ordnance, 
the paper briefly discussed the reasons leading to the sub- 
stitution of breechloading for muzzle-loading guns, and 
for the use of slow-burning in place of quick-burning 
powder; it described the Krupp, Elswick, and Royal 
Gun Factory systems of construction, with special refer- 
ence to the method of breech-closing adopted in each case. 
The author shortly sketched some of the forms of car- 
Triages and projectiles employed, and concluded by giving 
results obtained by the chief modern big guns. The paper 
was illustrated by a number of diagrams. A discussion 
followed, in which several members of the Society took 
part. 


A daily paper states that the recent trial at Enfield of 
the Maxim machine guns of .45 calibre delivered to the 
Ordnance Department, have exceeded the Government re- 
quirements. For while these latter were limited toa gun 
not exceeding 100 lb. in weight capable of firing 1000 rounds 
in four minutes, the guns taken over by the War Office 
accomplished, one weighing 50 lb., 1000 rounds within 
four minutes; another, of the same weight, 1000 rounds 
in 3.25 seconds; and a third, which weighed only 42 lb., 
disch: 1000 rounds in 1 minute 30 seconds, and con- 
tinued firing till it had expended 2115 rounds in 3 minutes 
and 44 seconds. These guns were all ee to the sand 
and rust bap which in no way affected their efficiency. 
In rapidity of fire or in facility of directing it, other guns 
may be made ay to approach this performance, but 
in its supreme excellence of absolute immunity from 
jamming or miss-fires the Maxim principle stands pre- 
eminent over all other systems, 





A Fiorina ARTESIAN WELL.—An artesian well, at St. 
Augustine, Florida, has penetrated to a depth of 760 ft. 
The last 550ft. were carried through solid coral, known 
as coquine, 





GERMAN Coat Exports.—The exports of coal from Ger- 
many last year amounted to 8,671,115 tons. The corre- 
sponding total for 1885 was 8,965,724 tons. The exports of 
German coal to France last year were 986,945 tons, as com- 
pared with 1,129,340 tons in 1885; to the Low Countries, 
2,962,328 tons, as compared with 2,947,368 tons in 1885 ; 
and to Austria and Hungary, 2,605,318 tons, as compared 
with 2,484,665 tons in 1885. 





IRRIGATION IN VicToRIA. — The Victorian Minister of 
Water Supply has been framing conditions upon which 
certain land, which it was proposed to hand over to Messrs. 
Chaffey Brothers for the establishment of an irrigation 
colony, is to be offered for competition. The chief partner 
in the firm recently arrived from the United States, and has 
had an interview with Mr. Deakin, who is using his in- 
fluence to induce Messrs. Chaffey Brothers to tender for 
the land. The chief partner has expressed his intention 
to visit the Mildura Run for the purpose of closely inspect- 
ing the country and the facilities which it offers for irri- 
gation before coming to a final decision. The firm has 
received cordial invitations to visit the neighbouring 
colonies for the purpose of negotiating agreements for 
carrying out their scheme; and they will proceed to Ade- 
laide, by desire of the Premier of South Australia. 





DeatH oF Mr. Tarsotron, or NotrincHamM.—Mr., 
Marriott Ogle Tarbotton, who for some years t has 
acted as consulting engineer to the gas, water, and sewage 
farm committees of the Nottingham Town Council, died on 
Sunday evening, after a brief illness, induced, it is to be 
feared, by too close application to his professional duties. 
Mr. Tuarbotton, who had acquired a large measure of 
esteem and respect in Nottingham, was born at Leeds in 
December, 1833, and was the son of a cloth merchant in 
that town. He was educated at the Leeds Grammar School, 
and became an articled pupil in the office of Mr. C. Clep- 
ham, a civil engineer practising at Wakefield. Mr. Tar- 
botton at once ened energy and industry, and in 1855 he 
was appointed borough surveyor of Wakefield, where he 
remained until 1859, when he received the appointment of 
borough surveyor of Nottingham. For the first years of 
his official career at Nottingham, Mr. Tarbotton was 
occupied with routine duties, but in 1860 he prepared 
a report on the drainage above Nottingham and the 
condition of the Leen. The result was the introduction 
of an improved system of drainage, which has greatly 
ameliorated the sanitary condition of the lower parts of 
Nottingham. In 1871 Mr. Tarbotton completed an ele- 
gant new bridge over the Trent. Finally, in 1880, he was 
entrusted with the management of the gas, water, and 
sewage undertakings which had been taken over by the 
Nottingham Town Council, and during the last seven 
years he has been mainly occupied in developing the pro- 
ductive me agg of the Nottingham corporation gas and 
water works. In the course of these seven years, Mr. 
Tarbotton has designed and constructed a pum ping station 
at Papplewick, a large reservoir at the top of Park-row, 
and a gasometer of great magnitude at Radford, 
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LOVELL’S WIRE NAILMAKING MACHINE. 


(For Description, see Page 224.) 
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NOTICES OF MEETINGS. 

Tue INSTITUTION OF CiviL ENGINEERS.—Ordinary meeting, Tues- 
day, March 15th, at 8p,m. Paper to be read with a view to dis- 
cussion ; ‘* The Treatment of Gun-Steel,” by Colonel E. Maitland, 
R.A., Assoc. Inst. C.E.—Students’ meeting, Friday, March 18th, 
at 7.30 p.m. Papers to be read: ‘*The Manufacture of Raw 
Sugar,” by Walter C. Kerr, Stud. Inst. C.E. ‘‘The Process and 
aes of Sugar Refining,” by Louis Martineau, Stud. Inst. 


Society or Arts.— On Monday next, March 14th, at 8 p.m. 
The adjourned discussion on Mr. W. P. Marshalls. paper on 
‘* Railway Brakes” will be resumed. 

Civin AND MECHANICAL ENGINEERS’ Socrety.—The next ordinary 
meeting will be held on Wednesday next, the 16th inst., at 
7 p.m., when a paper on “Rural Sanitary Authorities,” will be 
read by Mr. Herbert D. Appleton. 

Cuemican Sociery.—The next meeting will take place on Thurs- 
day, March 17th, at 8p.m. Ballot for the election of Fellows. 

THe PaRkRS Museum, 744, MARGARET-STREET, W.—The next 
meeting will be held on Thursday, March 17th, at 5 p.m., when a 
lecture will be delivered by Dr. E, F. Willoughby, on “George 
Varrentrapp, Sanitarian and Philanthropist.” 

Royat METEOROLOGICAL Society.—Wednesday, the 16th instant, 
at 7. p.m,, ordinary meeting to be held by kind permission of the 
Council of the Institution of Civil Engineers, at 25, Great George- 
street, Westminster, the following papers will be read: ‘‘ Notes 





on taking Matsorologicnl Observations on Board Ship,” by Captain 
D. Wilson Barker, F.R. Met. Soc. ‘‘Marine Temperature Obser- 
vations,” by Hugh Robert Mill, .D.Sc., F.R.S.E. After the read- 
ing of these papers the meeting will be adjourned, in order to 

ord the fellows and their friends an opportunity of inspecting 
the Exhibition of Marine Meteorological Instruments and Ap- 
paratus, and of such new instruments as have been invented and 
first constructed since the last Exhibition. 
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THE PATENT OFFICE. 

THE report of the Board of Trade Committee on 
the Patent Office is before us. It fails to deal 
with some of the most glaring defects of the exist- 
ing arrangements in Southampton-buildings ; it 
contains at least one proposal of a retrograde kind, 
one or two useful suggestions, and acertain amount 
of nonsense. 

No recommendation is made with reference to 
the library, at which the accommodation is noto- 
riously inadequate ; nor is the matter of the lament- 
able deficiency in the way of reliable abridgments, 
indices, &c., dealt with as it ought to be. It is 
merely suggested that there should be less revision 
of the examination of specifications, and that the 
members of the examining staff who would thus be 
set free from their present duties should be trans- 
ferred to the Indexing and Abridging Department, 
the work of which is of great importance, and is at 
present much in arrear. 

One of the most important questions that en- 


~| gaged the attention of the Committee was the work- 


ing of the provisions contained in Section 7, Sub- 
section 5, of the Act of 1883. That section requires 
that if, after an application has been made, but 
before a patent has been sealed, another applica- 
tion is made bearing the same or a similar title, the 
examiner shall report to the Comptroller whether 
the specification appears to him to comprise the 
same invention as the earlier application. And if 
he reports in the affirmative, it further requires 
that the Comptroller shall give notice to the ap- 
plicants that the examiner has so reported. 

This provision was not in the Bill as originally 
introduced. It was inserted in Committee during 
its passage through the House of Commons at the 
instance of members representing the interests of 
inventors. The ground urged for its introduction 
was that it was unfair to inventors that when an 
application for an invention had been received by 
the Patent Office, fees should be taken from a sub- 
sequent applicant for the same invention, and that 


4} he should be permitted to continue expending time 


and money upon it, whilst the Oftice had in its 
possession information showing that his application 
could not result in a valid patent. Although the 
object thus sought to be attained was a laudable 
one, it is admitted on all hands that the operation 


7| of the enactment has been altogether unsuccessful, 


and the Committee think the evidence establishes 
conclusively that it has been rather mischievous 
than otherwise. Complaints have been made on 
the one side that notices are frequently given under 


3|the Act when the applications are not really for 


identical inventions, and on the other hand that 
the Office has frequently omitted to give notice 
when the inventions were in fact identical. The 
Committee have no doubt that this has been so, 
though they do not think it has arisen from any 
want of care in the Office, but from the nature of 
the work to be done. On this point opinions 
will differ. What the Committee say is that 
two provisional specifications may disclose ap- 
parently the same invention, and yet when the 
complete specifications are received, it may appear 
from the fuller and more precise descriptions 
embodied in them that there are really two 
distinct inventions, each properly the subject- 
matter of a patent. No doubt this may be so, 
but that fact does not render it the less desir- 
able that the later applicant should be warned, as 
otherwise he is very liable to claim what has been 
anticipated, and to fail to claim properly what re- 
mains to him. Two machines embodying the same 
principle may differ widely in construction, If the 
later applicant, being kept in the dark, knowing 
the risk of having many claims, and believing the 
rinciple to be new, should base his claim upon it, 

e might lose the right to all that was really new in 
his arrangement, because the law will not allow an 
applicant to so amend his specification as to claim 
an invention substantially different from that 





claimed in his specification as it originally stood. 
The Committee say it is obvious that unless a sub- 
sequent inventor can rely upon receiving notice 
when, and only when, his invention has been anti- 
cipated by a pending application, the system must 
be worse than useless. In addition to the evidence 
of the witnesses, the statistics with which the Com- 
mittee were furnished point to the conclusion that 
the benefit derived from the enactment has been 
inappreciable. Under Section 11 of the Act, one of 
the grounds of opposition to the grant of a patent 
ss be that the examiner has reported to the Comp- 
troller that the specification comprises the same in- 
vention as is comprised in a specification bearing 
the same or a similar title, and accompanying a 
previous application. 

Since the Act has been in operation only one 
opposition has been successful on this ground. And 
although a few applications have been abandoned 
when notices have been given, the percentage of 
abandonment in these cases has not exceeded the 
ordinary percentage of abandonment found in the 
case of other applications. 

Whilst the system has thus failed to effect its 
purpose, the cost to the Office has been very 
serious. It is estimated that the time of about ten 
assistant examiners is devoted to this particular 
work, and that the total cost occasioned to the 
Office is from 30001. to 4000/. a year. The Com- 
mittee have considered whether the desired end 
could be successfully accomplished by some amend- 
ment of the present method. But they have come 
to the conclusion that it could not. They say the 
failure has resulted, in truth, from difficulties in- 
herent in the very nature of the case. They 
therefore recommend that Sub-sections 5 and 
6 of Section 7, and the corresponding provision 
in Section 11, should be repealed. They suggest 
that the hardship complained of, that the Oftice 
should receive fees from a subsequent applicant 
whilst there was a prior application pending 
which would render the subsequent application 
and any patent granted upon it valueless, might be 
met by providing that in case the second applicant 
chose to abandon his application and the patent (if 
any) granted upon it within a certain period—say 
two months—of the grant of a patent on the first 
application, he should receive a return of the fees 
paid by him to the Office. They believe that if such 
@ provision existed, the return of fees thus applied 
for would be quite triflingin amount. So we should 
think. An inventor, having been left in the dark, 
perhaps nine or ten months, and having in that 
time spent considerable sums of money in making 
drawings and experiments, developing his inven- 
tion, and applying for patents abroad, and having 
been allowed, without warning, to commit himself 
to claims incapable of being so amended, or to pro- 
tect what really remained to him, would probably 
not trouble himself particularly about the com- 
paratively trifling sum he might be able, with 
some additional trouble and expense, to get back. 
It would be something like trying to get back, from 
the French Government, a sum of money inad- 
vertently paid a second time in respect of the same 
annuity ona patent. The costs equal, if they do not 
exceed, the amount to be recovered. But this 
is not the only point on which the report evidences 
the absence of the large practical experience it is 
desirable persons should possess who are deputed to 
conduct inquiries of this kind. At the present 
time, provisional protection is practically useless. 
Experienced and conscientious patent agents feel 
bound to warn their clients not to trust to it. The 
reasons were clearly stated to the Committees by 
Mr. John Imray, then President of the Institute of 
Patent Agents, and will be found set out in an 
article by Mr. Lloyd Wise, which appeared in our 
issue of 29th January, 1886. Mr. Imray put 
it in this way: ‘‘It is the duty of the Patent 
Office to see that there is complete uniformity 
of the final specification and the provisional spe- 
cification, that, in fact, the same invention is carried 
through the final as was adumbrated in the provi- 
sional. Now, unfortunately, there is a little want 
in the law which I think it would be very good to 
have rectified. When we have to oppose the grant 
of a patent, certain grounds are allowed us to oppose 
upon. Amongst those grounds there is not this 
ground which there ought to be, that the final 
specification differs from the provisional. I will 
tell you the effect of it. A applies for a patent 
with a provisional specification, we will say in 
January. He puts in a provisional specification 
which is drawn in very wide, perhaps vague, terms. 
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In February, B files a complete specification for 
the same invention, and in this complete specifica- 
tion he fully describes it. A sees this, because it 
is published. He takes the cream of this and puts 
it in his final, and being a month before B, A has 
his patent, and B loses his. That is done. We 
have a great many cases before us in which that 
has been done, where a man files a final specifica- 
tion very materially differing from his provisional 
specification, and getting into it some invention 
which has been applied for after his own.” 

This illustrates the failure, in practice, of the 
very costly examination system, so far as respects 
comparison of the final specification with the pro- 
visional. And Mr. Imray might well have added 
that where B files a provisional specification, and 
then, relying upon it, proceeds to make experi- 
ments, get samples constructed, &., he is in just 
as bad a position, sometimes in a worse, than if he 
had lodged a complete specification. It goes with- 
out saying that A might easily have seen B’s pub- 
lished complete specification, but it is less easy to 
prove how he obtained a knowledge of B’s invention 
when there had not been any description of it 
published in a printed paper or book, 

Now, had the members of the Committee been 
practically conversant with the actual working of 
the law, they would have realised what a serious 
defect it is that was pointed out by Mr. Imray. 
But, as a matter of fact their report is silent on the 
matter. On the other hand, very much is made of 
a weak point, of which advantage is very far less 
frequently taken, and the recommendations with 
respect to which seem altogether inconsistent with 
the Committee’s utter disregard of the evils result- 
ing from insufficiency of the present grounds of 
opposition. 

It is suggested that when an examiner has re- 
ported that the invention has not been fairly 
described, and that an amendment is necessary, 
then, unless an amendment making the application 


conformable to the requirements of Section 6 of the | P 


Act be made within one month, the patent should 
date only from the time of the application being 
made so conformable, and not from the time of the 
original application, power to be given to the Comp- 
troller to extend the time for amending, in excep- 
tional cases. 

The ground for this suggested alteration is, that 
advantage is sometimes taken of the long time now 
available, to introduce into a specification, objected 
to on account of its vagueness, matters the know- 
ledge of which has been subsequently acquired, it 
may be even from a subsequent applicant who has 
mean time filed his complete specification. This is 
precisely what is frequently done by A, the earlier 
of two applicants, when he prepares his final speci- 
fication, after having aequired a knowledge of the 
invention of the second applicant B; which does 
not afford a ground of opposition, and which evil 
is entirely ignored by the Committee. They think 
it would be of public advantage to provide a means 
of securing a réle of patentagents consisting of duly 
qualified persons, the admission to which should be 
possible and easy for all persons so qualified. In this 
we concur. But we do not follow the Committee 
when they intimate practically, that any one else 
should be at liberty to act as a patent agent, pro- 
vided he did not call himself one. If an applicant 
cannot trust himself to correspond with the Patent 
Office, in what way will he be better off by entrust- 
ing his affairs to a person to act as his agent, who is 
admittedly not qualified to act as a patent agent, but 
who is to be allowed to do everything except call 
himself one? It becomes a mere question of what 
a man shall call himself. 

As bearing upon this subject, the follow- 
ing extract from the evidence of Mr. Clark Hall, 
Deputy Comptroller of the Patent Office, will be 
read with interest: ‘‘I think such an examination 
as that which I have called a benevolent examina- 
tion, would tend to lead the public still more to 
apply for patents themselves, and that I think is a 
bad thing, because their specifications are so badly 
drawn. Very often the specifications we have to 
pass we know are not such as could be maintained 
in a court of law.” 








ADMIRALTY CONTRACTS. 

TuE report of the. Committee appointed by the 
Admiralty to inquire into the manner in which con- 
tracts have been dealt with by the Department, has 
at length been issued. At the time of writing it 
has only been in our hands a few hours, and the 





proceedings are far too voluminous to be dealt with 
without full consideration. Some part of the pro- 
ceedings has already leaked out through the medium 
of the daily press, and it is on the points in this 
way raised that we now propose to offer a few re- 
marks, 

The proceedings of the Committee appear to 
have been of an exceedingly animated description. 
The chief interest centred round the contracts 
for the two ships Renown and Sans Pareil. These 
were given respectively to Armstrong, Mitchell, 
and Co., and the Thames Shipbuilding Com- 
pany. Amongst other unsuccessful competitors 
were Messrs. John Elder and Co., of which firm 
Mr. William Pearce was then the sole partner, with 
the exception of Mr. Barnwell, who had then just 
been admitted to the business, which has since 
become the Fairfield Shipbuilding and Engineering 
Company. This gentlemen therefore filled the 
threefold capacity on the Commission of judge, ad- 
vocate, and client ; and as he is gifted by nature 
with those robust qualities which distinguish a suc- 
cessful cross-examiner, Sir Nathaniel Barnaby had 
by no means an easy time when it came to his turn 
to explain why Mr. Pearce was not awarded the 
contract for the two big warships. 

The facts appear to be briefly as follows : Tenders 
were invited for these two vessels, the Renown and 
Sans Pareil, on the conditions, amongst others, 
that:—The tenders would only be entertained on 
the understanding that they included hull and 
machinery ; that while adhering to the general 
drawings and specifications as to the principal 
dimensions and form of the vessel and her main 
features, any arrangements could be proposed 
which those tendering might consider likely to 
simplify and lessen the cost of the work; that 
alternative designs might be sent in which would 
show an increase over the 8500 indicated horse- 
power asked for, provided such increase entailed no 
extra weight of machinery or space occupied ; that a 
enalty of 12/. per indicated horse-power would be 
inflicted for all short of the contract power, whether 
the latter should be for 8500 indicated horse-power 
or a higher power. 

In reply to this invitation, fifteen tenders were 
received. The following is a copy of the official 
document in which these are set forth : 

H.M.S, “Sans Pargit” ann ‘ RENOWN.” 
Date of Order, April, 1885, 
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List of Contractors. gs Fe £25 
g53 | 8823 
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£ £ 
Palmer ow ae abe ow »e --| 95,853 587,854 
Thames Company, Humphry’s engines --| 89,000 | 593,000 
Elder Be ° ar <* - --| 105,000 595,000 
Armstrong and Co., Humphry’s engines 91,000 | 596,000 
Thames Company, Rennie’s engines .. --| 93,500 | 597,500 
aa ca Humphry’s engines 
(10,000 horse-power). Accepted for Sans 
Pareil R ag ob ‘o -| 97,000 | 601,000 
Thames Company, Napier’s engines .. 99,000 | 603,000 
Barrow <2 as oe os ee -.| 94,000 | 603,600 
Armstrong and Co., Humphry’s engines 
(10,000 horse-power). Accepted for Re-| 
nown a4 a oe eet a ..| 99,000 | 604,000 
Thames Company, Maudslay’s engines (9000 
horse-power) .. 4 se se .-| 104,000 | 608,000 
Armstrong aid Co., Hawthorn engines 103,000 | 608,000 
Thames Company, Napier engines (10,000) 
horse-power) .. Fes 6 és --| 106,000 | 610,000 
Laird ov. oit of ili edcltsatslerade “cvs ene Ginna 
Thomson .. pro ae om ne «-| 100,000 | 610,000 
Armstrong and Co., Maudslay’s engines ‘ 105,800 | 610,800 








The figures are interesting, and the Table will be 
scanned with curiosity by those firms not included 
in the select circle that receives Admiralty contracts 
for heavy war vessels. It will be seen that the 
Jarrow Company sent in the lowest tender, but 
they said nothing about any additional power over 
the 8500 set down as a standard, and it might 
therefore be presumed that they did not see their 
way to any increase in this direction within the 
specified limits of weight and space. The Ad- 
miralty constructors estimated that the additional 
1500 horse-power promised by Messrs. Humphrys, 
Tennant, and Co. to the Thames Company and Arm- 
strongs, would give an extra knot in speed and bring 
the rate of steaming from 15} knots to 164 knots. 
This, of course, is an immense advantage in a vessel 
of this class, and, in fact, in any warship. No one 
will be likely to question that the advantage would 
be cheaply bought for the additional sum named, 
supposing, of course, it could not be obtained for a 
smaller sum. In a note attached to the tenders the 
Admiralty officials say ; ‘‘ The increase of 1500 indi- 


cated horse-powermadethe Thamestender practically 
the lowest, and it was therefore accepted for one ship, 
They were unable to undertake two. Allowing for 
the additional indicated horse-power, Armstrong’s 
tender was only 1146]. above Palmer’s. Palmer’s 
Company have had no experience in the construc- 
tion of engines of this description, and offered no 
increased power. Messrs. Armstrong possessed 
also the important advantage that the armament 
would be completed within the period given for the 
ship ; and the armament for both ships would be 
worked out at an earlier date than by any other 
distribution of the orders, except that of ordering 
both ships of Messrs. Armstrong, for which they 
did not tender.” 

On the figures quoted it would seem that the 
Admiralty professional officers should have little 
difficulty in defending the decision they arrived at 
with regard to the placing of the orders of these 
two vessels. Great exception, however, appears to 
have been taken to the matter being settled off 
hand. There seems to have been an idea that when 
the Admiralty received the proposals of additional 
horse-power they should have referred the other 
tenders back to the respective firms from which 
they originated. This is a view that will hardly, 
we think, recommend itself to the majority of 
contractors in the habit of competing for Admi- 
ralty orders. The conditions were plainly laid down 
at first, and if one firm possessed greater enterprise 
or skill in designing they should certainly reap the 
benefit of their talents. If it became customary 
for the Admiralty to inform different competitors 
that their tenders were somewhat more favourable, 
or unfavourable, as the case might be, than those 
of their neighbours, there would be an end to all 
healthy competition. Every one would allow ample 
margins, arguing that it would be easy to come down 
afterwards if necessary. 

The case, however, is not quite so simple as 
it would at first appear, for on the day after 
the tenders were opened, which was the 16th of 
April last year, Messrs. Elder submitted an 
alternative design for engines to develop 10,000 
indicated horse-power, in lieu of 8500, with an 
increase of weight of 100 tons. On the same day, 
the 17th of April, the same firm wrote another 
letter saying they would give the 10,000 indicated 
horse-power without additional cost, and if the 100 
tons additional weight were objected to, they would 
give 9500 indicated horse-power on the weight 
allowed in the tender. This communication was 
received at Whitehall on the 18th of April, two days 
after the tenders had been opened. On the 18th of 
April the same firm sent a third letter offering to 
increase the length of the ship without increasing 
the price. This last letter was received at White- 
hall on the 20th of April. 

Now, however advantageous in the one par- 
ticular instance the latter offers of the great Clyde 
firm may have been, we think that the Admiralty 
served the best interests of the country in not ac- 
cepting them. After all a competition by tender 
for building a costly. war vessel is not an auction. 
Competing firms who spend large sums and much 
time in preparing tenders have a right to de- 
mand that their communications should be re- 
ceived with some confidence and respect. If the 
system that Mr. Pearce would apparently advo- 
cate were in vogue, there would be little chance 
of getting contractors to prepare estimates at all ; 
in fact the whole proceeding would be a farce, and 
the country would speedily find itself with a number 
of very bad bargains on its hands. The tempta- 
tion to cut a little lower would be too great for the 
more enterprising or reckless firms, and the more 
solid and best informed yards would retire from the 
contest. 

This aspect of the question does not appear to 
have been raised by the Commission, but it is one 
of great importance. It is the point on which the 
matter of awarding the contracts for the Renown 
and Sans Pareil turns. It is not a question whether 
the Admiralty could have done better had they tried 
again, but which of the tenders before them was the 
most advisable to accept. We hope to review the 
labours of the Committee at greater length when 
we have had more time to study the report and 
minutes of evidence. 








MARINE CHRONOMETERS. 
A LEADING articlein the Shipping Gazette of January 
29, draws attention to the loss of ships owing to 





defective chronometers. It is not altogether so 
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accurate in its statements as might be expected 
from a professional paper of its standing in the 
estimation of the nautical and commercial com- 
munity, but it certainly does good service in call- 
ing public notice to the matter. Chronometers are 
rated at Greenwich for the Navy, at Liverpool for 
the mercantile marine, and at Kew for the public 
generally, including the makers. There is good 
reason to think, however, that the standard of 
excellence of these instruments has deteriorated of 
late years, owing to the demand for them having 
been satisfied and the resulting competition of the 
makers entailing lower prices and a continual 
diminution of care bestowed upon their manufac- 
ture. Then, again, the short voyages of steam 
vessels, between port and port, tends to lessen their 
importance in navigation. It is nevertheless a mis- 
taken notion that they can in the least be dispensed 
with for safe navigation. Of the vast majority of 
chronometers used in navigation, no independent 
test of their accuracy of performance is ever 
obtained, and, in this regard, owners of ships and 
steam vessels are much to blame, for they trust 
their ships to possibly worthless timekeepers, when 
a little trouble and a little expense would secure 
good and reliable ones. Change of temperature is the 
chief source of the variations in the rates of chrono- 
meters. They are, moreover, liable to unknown 
errors from tripping, accelerating, or slightstoppages, 
owing to concussion or violent motion imparted to 
them, it may be, in careless winding up, or from 
the accidents of carriage to and from the shore, but 
most likely from the battering action of the sea in 
stormy weather. There is even another source of 
error arising from the vast magnetic force of iron 
ships, about which very little is known, and very 
little cared apparently. While the influence of the 
ship’s magnetism upon the compasses is carefully 
attended to, no regard is paid to its effect upon the 
chronometers. This is the more surprising, as for 
very many years, it is understood, the officers of 
the Navy have been required to keep a record of the 
performance of the chronometers, and these in- 
numerable chronometer books ought surely to have 
been overhauled by some experts, and might have 
been expected to have yielded some information 
upon this subject. ‘‘Chronometers descend in 
graduated degree. They are purchased regardless 
of cost by the owner of a first-class and well-found 
ship. In process of years they find their way to 
vessels of a second order, and thence to the third 
and fourth, Their worth must always depend upen 
the manner in which they have been and are kept. 
A good chronometer will often last many years 
longer than the ship to which it was originally fur- 
nished. There are chronometers to be found on 
board vessels whose dates pronounce them to be 
centenarians.” Doubtless there are too many very 
old chronometers afloat, though scarcely any cen- 
tenarians. It is only in 1776 that Cook took the 
first chronometer round the world, and many years 
elapsed before their use became general. 

Mistakes in land-falls due to errors of chrono- 
meters are not usually published, though experi- 
enced navigators know perhaps more than they care 
to tell of such mishaps. The late inquiry into the 
loss of the brigantine Eschol, at Cape Breton Island, 
has brought this chronometer question to the fore. 
The vessel was proved to have been far out of 
her estimated course, and the master considered 
it was owing to the chronometer being inaccurate, 
which may have been due, he thought, to the 
knocking about the ship received in the heavy 
weather which prevailed. He accounted for being 
40 miles farther west than he calculated, by his 
chronometer being out 34 min. The comments of 
the Gazette upon this case may be cordially 
endorsed: ‘The allegation of chronometer fail- 
ing owing to the long prevalence of big waves and 
strong gales of wind tossing a ship about has not 
been advanced for the first time. A chronometer 
must get a severe shaking in a small vessel during 
such weather as that which was encoyntered by the 
Eschol. The steady rise and fall of the brigantine 
on the tops and hollows of the waves would not, 

erhaps, do any injury whatever to a chronometer. 

t may be different, however, when a vessel is 
struck with a force of many tons and shaken, A 
violent jerk might paralyse the action or throw the 
works out of gear just enough to make the use of the 
instrument dangerous, A blow from a wave on the 
hull of a ship has before now stopped a chronometer 
permanently. Seas that will carry away bulwarks, 
boats, bridges, companions, and skylights, split up 
decks, and make the hull quiver from end to end, 





may well be sufficiently powerful to derange the 
delicate works of a chronometer, and if it be true 
that the motion can be so checked, the hands on the 
face will not be true. At all events, the disclosure 
made by the master of the Eschol suggests a danger 
against which caution must be observed.” 

Now it may not be widely known, but it should 
be, that one maker at least, W. G. Schoof, con- 


structs chronometers with a resilient escapement so | j 


that they will neither set or trip, under any kind or 
amount of rough treatment short of such as would 
break the springs, the pivots, or the teeth of the 
wheels. They are said to be proof against such 
violent external motions as jumping, riding, con- 
cussion, or sudden stoppage of carriage. Some 
year or two since it was announced that at the Kew 
Observatory trials would be instituted as to the per- 
formance of watches and chronometers under excep- 
tional circumstances of precisely this nature; but 
probably the arrangements have not yet been per- 
fected ; at all events nothing more has been heard 
of these trials, and it is evidently a matter which 
ought not to be allowed to drop. There will still 
remain the question of the effect of magnetism upon 
the performance of chronometers at sea. But it 
cannot be supposed that there would now be any 
insuperable difficulty in dispensing with much of the 
steel used in the construction of chronometers, so as 
to render them altogether indifferent to magnetic 
influence, just as watches are now made for the use 
of electricians, The appalling loss of ships, lives, 
and property calls for the most exacting attention 
to everything that may tend to the security of navi- 
gation, and this question of the accuracy of chrono- 
meters is assuredly one of considerable importance. 








RECENT RAILWAY ACCIDENTS. 

A NUMBER of reports recently issued by the Rail- 
way Department of the Board of Trade are of more 
than ordinary interest, and serve to illustrate the 
many emergencies which, notwithstanding the im- 
proved arrangements under which traffic is now 
worked, are still to be expected. They also show 
very vividly the advantages of brakes which comply 
with the requirements of the Board of Trade, and 
the disadvantage of those which do not. ~ 

On December 21st, the 6.55 a.m. South-Eastern 
train from Enfield for Woolwich, was run into near 
Spa-road Station by a train of empty carriages from 
Cannon-street, owing to the mistake of a signal- 
man in allowing both trains to be in the same sec- 
tion. The driver of the Woolwich train had only 
just managed to avoid a collision with a previous 
train under similar circumstances, but the driver of 
the empty train (which was fitted with the vacuum 
brake) was not so fortunate, for he failed to stop, 
and the vacuum pipe in front being broken by the 
collision, the brake at once became inoperative 
and allowed the train to run some eighty yards 
further. Eight people were injured. General Hut- 
chinson points out that,’ ‘‘ This collision, like that 
which occurred on December 8 between Farringdon- 
street and King’s Cross, again demonstrates the 
superiority of an automatic over a non-automatic 
brake, in both ‘cases the vacuum pipes being broken 
on collision, the brakes became inoperative, and 
the progress of the trains ceased to be arrested ; 
with an automatic brake the fracture of a pipe would 
have been of no consequence.” Precisely. Another 
collision of a similar emergency character occurred 
on the same railway at New Beckenham on De- 
cember 27. On this occasion the block system had 
broken down owing to the heavy snowstorm of the 
previous day, and the second train, which was fitted 
with the vacuum brake, was powerless to stop owing 
to the engine not being so fitted. Fortunately the 
speed was very low, and only two people were in- 
jured, although several carriages of the standing train 
were thrown off the rails and some telescoping also 
occurred. The necessity for a brake at once quick 
and powerful in action was again illustrated on 
December 26 at Stratford, on the Great Eastern Rail- 
way, when an engine left the line at facing points 
which had not properly closed, probably owing to 
the snow which was falling at the time. No one 
was injured, for as the inspector points out, the 
driver ‘‘ was able by the prompt application of the 
Westinghouse brake to stop when his engine was 
only 12 yards from the points.” The next on our 
list is one of a class, which though met with on the 
Continent, is not now very common in this country, 
owing to the pretty general introduction of inter- 
locked points and signals. On January 10, as a 
great North of Scotland train from Aberdeen was 





entering Aboyne Station at 6.34 P.m., it was turned 
into a siding, and came into slight collision with a 
number of wagons about 45 yards from the points. 
A porter had omitted to shift the points after a 
“oe train had been put through them, and but 
or the prompt application of the Westinghouse 
brake, the result, as Major Marindin says, would 
not have been so trivial, for again no one was in- 
ured. 
Then follow three rather remarkable collisions, 
of a class, against the consequences of which it 
will always be impossible to provide by any other 
means than that of efficient brakes. In each case 
the cause was the same, viz., the fouling of the main 
line from sidings in foggy weather, and in each 
there was practically no warning. The interesting 
thing to note is, that in spite of this, there was 
no serious injury to any passenger, though in 
two cases the guard was not so fortunate. The 
first of these emergencies occurred on the 4th of 
January, at Glynde, on the Brighton line, when the 
8.45 p.m. train from Eastbourne came into collision 
with an empty wagon standing foul of the up main 
line, having been pushed off the rails of a parallel 
siding by a goods train when shunting. Major 
Marindin reports: ‘‘ The driver had no chance of 
seeing the obstruction until he was close upon it, 
and too late to do more than get his Westinghouse 
brake applied, and to stop his train in about 50 
yards.” The guard, who was sitting in the projec- 
tion of his van, was the only person injured, and 
the train proceeded after a few minutes’ delay. On 
the same day a curious chapter of accidents oc- 
curred at Shotts Iron Works sidings on the Cale- 
donian Railway. It seems that two engines 
belonging to the iron company came into collision 
on their own branch. After reversing the engine 
and putting on steam, the driver and fireman 
of one were knocked off; the engine ran 
away back about half a mile, and having attained 
considerable speed, came into collision with 
some wagons, throwing two of them foul of the 
main line. Signals were off at the time for the 
8.25 a.m. express from Edinburgh ; the signalman 
at once threw them up, but the driver of the ex- 
press had then passed the distant signal, and being 
unable, owing to the fog, to see the home signal 
until within 20 yards of it, had hardly time to 
apply the Westinghouse brake when his engine 
struck the empty wagons at high speed. The 
engine kept the rails, and slight cuts from broken 
glass were the only injuries recorded. The in- 
spector remarks that though the brake had no time 
**to avert the collision, being automatic, it re- 
mained on, although the leading brake pipe on the 
engine was broken by the collision, and probably 
by its action on the carriages, had some effect in 
keeping them on the rails and lessening the shock 
of the collision.” 

The last case occurred on the 14th of January 
near Rutherglen Junction, also on the Caledonian 
Railway, and was due to a dense fog in conjunc- 
tion with the mistake of a signalman, who, having 
allowed two engines to pass out of the sidings 
on to the branch line, thought both had re- 
turned, whereas one still remained there. The 
signals were therefore clear for the 10.55 p.m. 
train from Glasgow, which, without any warning 
whatever, and with steam on, ran right into the 
tender of the standing engine at a speed of at least 
30 miles an hour. The driver was knocked down, 
but the Westinghouse brake was automatically ap- 
plied by the fracture of the main pipe in front of 
the engine, with the result that no vehicles left the 
rails, and the only person severely hurt was the 
front guard. The engine, with steam still on, ran 
for about 100 yards, but the two leading vehicles 
came to astand about 60 yards behind it, with an 
interval of 12 yards between them and the rear 
portion of the train, which came almost to a dead 
stop when the collision occurred. The inspector 
remarks : ‘‘It is satisfactory to note that the con- 
tinuous brake did good service, the value of auto- 
matic action being clearly shown.” This cannot be 
denied, for a serious calamity was not only arrested 
by the self-application of the brake, but also by its 
remaining on the several portions after they became 
detached. It must be allowed that the above cases 
tell as strongly in favour of the automatic brake, 
as those first mentioned do against the non- 
automatic. Imagine the latter under the circum- 
stances last referred to. Since the driver was 
knocked down, no brake could have been applied, 
and the carriages would have been at liberty to 
telescope with their usual freedom, But even sup- 
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posing the driver to have applied the brake, it 
would have come off immediately when the pipe in 
front of the engine broke, just as occurred at Spa- 
road and Farringdon-street, as mentioned above, as 
well as at Penistone, Bawtry, and on other occasions. 
Attention cannot be too often called to the only 
means of coping with the terrible suddenness of 
these emergencies, and to the fact that, although 
essential, automatic action alone is not sufficient. 
The brake must be instantaneously powerful as well 
as automatic, and where there is a choice we are 
entitled to that which has proved to be the best. 
We do not in the least imagine that even the re- 
petition of testimony so emphatic as the above will 
have the slightest effect on those who think more of 
preserving their reputation for infallibility against 
all evidence to the contrary than they do of taking 
every precaution to safeguard those intrusted to 
their care. Our object in drawing attention to such 
occurrences is to let the public see that there does 
exist a means of escape, even from the greatest 
emergencies, and to encourage it to insist on the 
official trifling, which has only brought ridicule on 
the Board of Trade, being put an end to, and 
stronger measures being adopted in its place. 





THE WEATHER OF FEBRUARY, 1887. 

THE prominent feature in the weather of Feb- 
ruary has been the persistent high atmospherical 
pressure ; in England, where the air was coldest, 
rain seldom fell and only to a small amount; the 
sky was more frequently clear, though heavy 
hoar-frosts and dews, mists, and fogs nevertheless 
occurred. In north Scotland, where the pres- 
sure was the least, the air was very mild, rainfall 
excessive in amount though not in frequency, and 
the sky generally overcast. The mean atmospherical 
pressure and temperature at extreme positions of 
the British Islands, to which the Isle of Man is 
central, were as follows : 





Mean 
¥ Mean Difference Difference 
Positions. | Pressure, |from Normal. b= gaa from Normal. 








| 
ee | - _— a 
in. in, deg. deg. 

North | 29,99 above 0.27 43 above 4 
South | 80.32 ay Tee 42 below 2 
West --| 80.12 9  OBiY 45 above 2 
East ++) 80.31 jae 41 88 below 1 
Central ..| 30.23 os. ieee 40 4 1 





The general distribution of rain in amount and 
frequency may be inferred from the following 
results : 











Difference 

Places. Rainy Days. Amount. Scan Momeni. 
in, in, 
Sumburgh .. os 19 3.66 above 0.37 
Scilly .. oe oe 12 0.86 below 2.12 
Valencia ee ee 16 3.39 5» 340 
Yarmouth .. e. 6 0.63 a ‘1m 





The daily general directions of the winds over 
these islands give a resultant from 8. W. by §., the 
normal resultant being from W.S.W. Easterly 
winds were frequent, but light in force. Thenorth 
of Scotland was 1 deg. warmer than the south of 
England, and the west of Ireland 7 deg. warmer 
than the east of England. These are remarkable 
results, considering that they are daily values ex- 
tending as means over the entire mouth. The large 
rainfall in the north also contrasts with the small 
amount in the south, On the 10th no station 
reported any rain during the preceding day, a 
very unusual occurrence, On the 6th barome- 
trical pressure was 30.6 in, over nearly the whole 
of these islands, so that the atmosphere must 
have been remarkably quiescent. The least pres- 
sure, 29.9 in., occurred on the 3rd ; the greatest, 
30.8, on the 7th and 8th, and the same was nearly 
attained on several other days. The highest 
temperature, 57 deg., was reported at Londonderry 


.on the 3rd, the lowest, 16 deg., at Cambridge on 


the 17th. At 8 a.m. the 7th, the temperature at 
Valencia was 50 deg., while at Loughborough only 
29 deg. ; the 8th, 45 deg. at Valencia, 24 deg. at 
York ; the 9th, 43 deg. at Scilly, 22 deg. at Leith ; 
the 10th, Stornoway 43 deg., Aberdeen 24 deg. ; 
the 17th, London only 22 deg., while Valencia 
enjoyed 50 deg.; the 26th, Oxford 28 deg., 
Valencia 50deg. ; the 27th, Oxford 29 deg., Nairn 
49 deg.; the 28th, Oxford 24 deg., Sumburgh 
49 deg.. These surprising differences of tempera- 
ture show how much our climate is the sport of the 
winds. Ten days may be reckoned as having been 





clear in the east and central districts, only two in 
the north ; eight as overcast in the central, thirteen 
in the south. Bright sunshine was more prevalent 
than it has been since September. Its duration 
estimated in percentage of its possible amount, 
during the four weeks ending the 28th, was for 
these islands generally 34, east England 43, Channel 
Isles 39, south-west England 37, central England 
and south Ireland 26, north-east England 35, 
north-west England and north Ireland 34, south 
England 31, east and west Scotland 27, north 
Scotland 24, 





NOTES. 
Tse Execrric Licnut at STocKHOLM. 
Tue following figures show the development of 
the electric light in Stockholm during the last few 
years : 














Number of 
Number of Number of 
rs Incandescent 
Dynamos. Lamps. Arc Lamps. 
1883 12 208 28 
1884 il 627 6 
1885 27 2164 ll 
1886 25 2834 2 
Total .. 75 | 5833 47 











This list only comprises that portion of the town— 
of course by far the greater part—where gas also is 
obtainable. Itis under contemplation to adopt the 
electric light for lighting agood many of the streets, 
but no definite result has so far been arrived at. 


LakE BatKat. 
A chart of Lake Baikal and its environs has been 


: 1 
issued on the scale of ae and based on the re- 


searches of M. Tchersky and others. The lake is 
over 600 kilometres long and from 30 to 90 kilo- 
metres broad. Its depth varies from 1000 to 1400 
kilometres. The rocks around belong to the 
Laurentian, Silurian, and Devonian formations. 
Granites and granitic-syenites abound ; but lavas 
and basalts are rare in the basin. Nevertheless, the 
whole country suffers from earthquake shocks. 
Amongst the most recent formations are the 
jurassic, miocene, and post-pliocene; whilst per- 
mian, triassic, and carboniferous rocks have not yet 
been discovered there. M. Tchersky comes to the 
conclusion that Lake Baikal is not a crevasse in the 
jurassic layers as has been supposed, nor a displace- 
ment of the earth due to plutonic or eclbaitte 
causes ; but that its formation dates from the ante- 
silurian epoch and continues to the present time. 


Tue Lay Torpepo. 

On Saturday last a number of gentlemen represent- 
ing the War Office, travelled down to Brightlingsea, 
in Essex, to witness a trial of the Lay torpedo, in 
which some important improvements are said to have 
been made. This weapon has now been before the 
public for many years. It is, as our readers are 
aware, a travelling torpedo, the manceuvring of 
which is controlled by electric wires which are paid 
out by the apparatus as it moves through the water. 
The motive power is obtained by compressed car- 
bonic acid gas. The chief defect of this weapon 
has been its slow speed, and it is claimed that an 
improvement in this respect has been obtained by 
placing the propeller in a recess near the bow. The 
experiments of last Saturday were not of a very 
successful nature. On the apparatus being started 
it turned partially on its side, and after travelling 
ashort distance, and making a great splash, it was 
stopped. Two more short runs were made with 
similar effect, and the trials were then abandoned. 
Various reasons were assigned for the failure, sea- 
weed and short circuiting being amongst others. 


Tue Cotour oF FELpspPar. 

To investigate the effect of light on the colour of 
feldspar Mr. E. Erdmann broke a large fragment of 
amazonite from the Ammeberg zinc mines into 
three pieces, of which the fresh fractures were of a 
pale greenish grey colour. These pieces were then, 
totally or partially, covered with black paper and 
varnished, some being kept in the dark and some 
exposed to sunshine and rain. After seventy-four 
days it was found that the exposed pieces had 
assumed a deep emerald green tint ; the protected 
places, however, remaining unaltered. As the ex- 
periments did not permit of it being decided 
whether the light or themoisture, or both together, 
were responsible for the changes, another set of 
experiments was made with pieces of the same stone 
exposed to the light for ten months in well-sealed 





bottles of different colours. The mineral in the 
colourless tube was quite emerald again ; that in a 
pale green bottle had undergone little change, that 
in a yellow one still less; hardly any was notice- 
able in the blue one, and no change in the black 
bottle. It appears thus that light is of itself 
capable of effecting these changes in colour. 


Tue 110-Ton Gun. 

This gun was again tried on the 3rd inst. at the 
Royal Arsenal proof butts. Three rounds were 
fired with the following results, the projectile 
weighing, as before, 1800 Ib. : 


























~ ’ | =I ° | 5 
3 Powder Charge. bo [aig gS. 35 
sy ou Oo pt i ~ 
35 ae |82ai gs | Be 
2| Description ‘ 8S | 3658 s Pa} 
Z| (Prismatic). |Welght) 22 Ea0 | e= | g& 
Ib. | ft. per |tons per'ft.-tons. | ft.-tons. 
second. | sq. in. 

German (cocoa) | 850 2142 19.5 | 57,250 | 520 
6 | Waltham Abbey | 960 2104 15.7 55,240 502 

(slow burning) } 
7 | German(cocoa) | 850 2149 19.9 | 57,620 | 524 








At the close of the firing a searching examination 
of the gun and fittings showed that every part was 
in perfect order. Round No. 6 is very remarkable 
as showing the manner in which the rate of com- 
bustion of gunpowder for heavy breechloading guns 
can be controlled. The low-pressure of 15.7 tons 
in the powder chamber gives every assurance that 
the gun may be made to give the estimated muzzle 
energy of over 60,000 foot-tons without excessive 
strain. 


Russtan RatLway PRoGREsS IN THE Caucasus. 
Two important events have occurred this week in 
connection with Russian railways in the Caucasus. 
The Novorossisk tunnel, which has been fifteen 
months in hand, has been successfully pierced, and 
there is every prospect, therefore, that the line 
from St, Petersburg to this Black Sea port will be 
completed by the time stipulated in the spring. 
The tunnel is 1500 yards long, and had to be exca- 
vated through the solid rock. Owing to the 
strategical importance of the line the Government 
has been pressing on the work at any cost. When 
complete, it will be possible to send troops from 
any part of Russia to this Cis-Caucasian port, and 
not only prevent invasive operations on the coast in 
the event of a war with England, but provide a 
means of sending troops against Turkey from a new 
uarter in the event of Russia being able to block 
the Bosphorus and control the Black Sea. Regard- 
ing the commercial importance of the line we have 
already drawn attention to the fact that it traverses 
the Black Sea petroleum region, and thereby lays it 
open to European enterprise. The second event of 
importance is the decision of the Russian Govern- 
ment to provide a credit for 3} million roubles, to 
be expended in adding 18 locomotives and 1296 
goods trucks and wagons to the rolling stock of the 
Transcaucasian Railway. This remarkable addition 
demonstrates the rapid growth of traffic on the 
Transcaucasian Railroad, to which we called atten- 
tion the other day, when we mentioned that camels 
had been requisitioned to convey goods from the 
Caspian to Tiflis, alongside the line, to ease the ex- 
cessive traffic. It is popularly supposed that the 
bulk of the traffic on this railway consists of petro- 
leum, whereas last year this only composed a third 
of the general total. The fact of the matter is that 
the opening of the 700 miles of line from Kras- 
novodsk to the Oxus, on the Central Asian side of 
the Caspian, has tapped the large trade with Russia 
existing vid Orenburg, and has attracted it to 
Baku and Batoum. The whole of the 1296 trucks 
and 18 locomotives are to be made in Russia and 
sent to Transcaucasia with as little delay as possible, 
In the mean time fresh arrivals of petroleum tank 
cars are reported, the refiners at Baku readily avail- 
ing themselves of the newly accorded privilege to 
run their own oil cars on the line. The firm of 
Nobel is introducing 600 or 700 of them, each con- 
veying ten tons of petroleum. 


Ratmway BrRAkEs, : 

On Wednesday last Mr. Wm. P. Marshall read a 
paper on ‘‘ Railway Brakes ” before the Society of 
Arts. By means of diagrams he explained the 
construction of hand brakes, chain brakes, auto- 
matic chain brakes, the Heberlein brake, the non- 
automatic compressed air brake, the non-automatic 
vacuum brake, the automatic vacuum, Eames’s 
brake, and the automatic compressed air brake. The 
chief interest centred, of course, on the vacuum and 











Marcu 11, 1887. ] 


ENGINEERING. 


235 _ 








NIGHT SIGHT FOR ORDNANCE. 
CONSTRUCTED BY SIR W. G. ARMSTRONG AND CO., LIMITED, ELSWICK. 
(For Description, see next Page.) 


the Westinghouse brakes, for both of which the 
speaker said we are indebted to American ingenuity 
in the first instance. This, however, is not correct, 
for Smith, the inventor of the vacuum brake, 
always proclaimed himself to be an Englishman, 
although his manners and language were of the 
most pronounced Yankee type. Mr. Marshall 
stated that the Westinghouse and the automatic 
vacuum systems provided equal amounts of brake 
power, and could be applied with about equal 
promptitude ; starting from this basis he summed 
up rather against the Westinghouse brake on 
account of its greater complexity, and because, as 
he said, the reserve of air cannot be renewed with- 
out taking the brakes completely off. But his 
assumption that the times occupied in getting 
the two systems into action are practically the 
same, is not correct,* and consequently the 
groundwork of his comparison fails. For long 
inclines Mr. Marshall prefers either the auto- 
matic vacuum brake or the non-automatic air 
brake, and he instances a line on the Rocky Moun- 
tains on which the brakes are changed from the 
automatic to the non-automatic principle at the 
summit, But there is certainly no incline in this 
country of sufficient length to exhaust the power 
of the Westinghouse reservoirs, and probably few 
abroad. In some of the severe inclines on the 
Paris, Lyons, and Mediterranean Railway, a 
special appliance, such as that employed on the 
Rocky Mountains, was fitted to some early trains ; 
but it has been found that it is not required, and 
trains run down the long inclines on the line 
just named with the usual arrangement without 
any difficulty being felt. A little experience of this 
kind overthrows all objections founded upon as- 
sumptions, particularly if the assumptions are, 
as in this case, not unimpeachable. 


SrEeL ProJEctites. 

The leading manufacturers of chrome steel pro- 
jectiles in France have at present orders in hand 
for the French and Russian Governments, which, 
when completed by the end of 1888, will place the 
war departments of these two countries, in posses- 
sion of 9000 and 12,000 tons respectively. Our own 
Admiralty will, on or about the end of the current 
fiscal year, have in store 600 steel projectiles of 
similar make, part of which are being furnished by 


* See ENGINEERING, vol. xxxv., page 13; 











Firminy, and the remainder by Holzer. Messrs. 
Firth and Sons, of Sheffield, are, thanks to the en- 
terprise they have shown, in a position to turn out 
1000 tons of steel projectiles a year, so that by the 
end of 1888 we may, through them, rely upon 
having 2000 tons, less than one-fourth in the French 
arsenals and one-sixth of the Russian supply. The 
marvellous trials with steel shell fired against thick 
iron plates in December last, at Gavres, and re- 
ported by us in our issue of January 7 (see page 
15), as, well as the experiments made last autumn 
at Shoeburyness, demonstrated beyond doubt that 
the guns have once more triumphed over armour, 
and that in any naval engagement the chances of 
success must be in favour of the ships able to fire 
projectiles that will pierce the thickest armour 
afloat, as against those vessels firing shell which 
will crumble against moderately thick plates. Yet 
that will be the unenviable position of this country 
should she become involved in war with France or 
Russia at any early date. A country to which tradi- 
tion has rightly assigned the proud rank of mistress 
of the seas, and whose actual existence is dependent 
upon demonstrating when necessary the truth of 
that tradition, can at present only arm her fighting 
ships with shell, the impotency of which against 
heavy armour is but too well known. Two years 
from now we shall probably have 5000 or 6000 
rounds manufactured by Messrs. Firth and Sons, 
but if no other English maker should follow their 
spirited example, the Admiralty must either rely 
on purchasing from French makers, a dangerous 
and unworthy expedient, or trust to providence 
and chilled cast iron. We cannot believe, how- 
ever, but that the secret of manufacture will be 
acquired direct from France by leading steelmakers 
here, and that the knowledge will be made 
a source of large and legitimate profit to the pur- 
chasers, and of security to the country. There is 
possibly a natural hesitation in buying a secret which 
must afterwards be confided to a certain number 
of workmen, but a little reflection will show that 
even if any British manufacturer would stoop to 
avail himself of such a means of appropriating 
his neighbour’s property, he would run the risk 
of acquiring only partial information, which would 
necessitate the expenditure of large sums, and the 
waste of invaluable time to develop what may be 
only a second-rate success at last. For our own 
part we do not believe that there is a single manu- 





facturer in this country who would adopt such a 
course, butif there were he would be restrained by 
the conviction that he was buying in the dearest 
manner. One very serious consideration, however, 
should present itself to any English steelmaker 
who proposes to purchase from abroad the secret 
processes of any foreign manufacturers. We have 
recently heard of a large batch of steel projerties 
condemned by a foreign government, and of other 
chrome steel shells that have gone to pieces while 
in store from their own internal strains. The 
material produced by Firminy, Holzer, and others 
appears to be very far above suspicion ; all the 
same it behoves those who propose to embark in 
this new industry to be quite sure that they are 
really acquiring the information they seek, but once 
satisfied on this point, they should lose no time in 
placing themselves in a position to manufacture, 
both for their own benefit and for the security of the 
country. 


Tue AMERICAN EXHIBITION. 


The Exhibition which the United States is pre- 
paring for the instruction and amusement of London 
this year, is now beginning to take a very definite 
shape, sufficient having been done to allow some idea 
to be formed of the magnitude of the undertaking. 
The most substantial part of the main building has 
been completed, and it should not now take a long 
time to finish this part of the work, so as to be able 
to receive exhibits. In the grounds and on the 
accessory buildings a good part of the work has 
been done, not the least distinguishable feature 
being the large wooden screens that have been 
erected to shut out the by no means orna- 
mental backs of rows of houses, which form so 
important an element in an Earl’s Court landscape. 
Within the last week or two the executive has been 
considerably strengthened, Mr. Whitley, the chair- 
man of the Executive Committee, having summoned 
to his aid a gentleman from America, wlio will take 
the position of secretary, and an engineer of some 
experience in the work of organising large bodies of 
men. At present there are about 1200 men em- 
ployed, and the effect of a trained expert at 
the head of affairs is ‘producing, as might be ex- 
pected, a most marked effect on the progress of 
the work. With regard to the exhibits we learn 
that a proportion have arrived in this country, 
whilst others are on the way. Most branches of 
American industry will be represented, and there 
are several features of decided novelty in this de- 
partment. One ‘‘side show” of popular interest 
will be what is known as ‘‘the Wild West 
exhibit.” A large piece of ground consisting of 
several acres has been inclosed, and this is taken to 
represent the ‘‘ boundless prairie.” A number of 
Red Indians and ‘‘ cow-boys” will take up their 
quarters here and will be under the superintendence 
of Mr. William Cody, who is better known as 
Buffalo Bill. A stage-coach will be attacked by the 
Indians, when the ‘‘ cow-boys’” will ride in to 
the rescue, and there will be the best representation 
London notions of civilisation will allow of a western 
skirmish. The point about this matter is thatthe 
Indians and cow-boys are really genuine articles, 
and will only be acting quite their natural parts. 
To accommodate the sightseers a vast wooden 
amphitheatre has been erected which is said to be 
far away the biggest thing London has ever seen, 
and, indeed, to find a parallel to the coming show, 
one must go back to the days of Imperial Rome. 
The engineer referred to as being in charge of the 
works is Mr. F. O'Driscoll, formerly the chief 
of the Construction Department of a part of the 
Queensland Government Railways. r. R. M. 
Smith is chief of the installation of exhibits, a post 
he held at the Philadelphia Exhibition of 1876, 
and at Paris in 1878. 


Gotp Minine ww Russia. 

The impetus that has been given to the develop- 
ment of English colonies recently, through the 
discoveries of gold, has excited the cupidity of the 
Russian Government. Ata meeting of the council 
of. ministers last week it was decided that the 
Mining Department should undergo a complete 
reorganisation with the aim of putting the mining 
industry of Russia generally, and gold mining in 
particular, on a better basis. Great things are ex- 
pected to proceed from this decision. A semi- 
official newspaper declares that ‘‘in Siberia the 
number of unworked yet workable mines is at least 
double those that are at present undergoing ex- 
ploitation.” This implies, of course, that Russia 
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could supply the world with twice as much gold as 
she does now, if her mining affairs were on a more 
satisfactory footing. At present all the gold in the 
country is claimed by the Government, and it is 
unlawful for any person to have gold in his posses- 
sion unknown to the authorities, Every place where 
gold is being worked is supposed to be under the 
control of a Government official, who takes charge 
of all the gold found, and at stated periods sends it 
to Barnaul or Irkutsk, where it is assayed, and a 
tax of from 5 to 10 per cent. deducted from it, 
according to the quantity. Gold assignats are given 
in exchange, payable in six months, or they may be 
cashed at the Government bank at a discount of 
7 per cent. per annum. Regularly every year 
‘‘caravans” of gold, under the supervision of 
mining officials and Cossacks, arrive at St. Peters- 
burg, where it is coined into gold imperials, and the 
bulk despatched to Europe to pay interest on loans, 
to meet Government contracts with foreign firms, and 
to fulfil the engagements of commerce. It does not 
need an extensive knowledge of Russia to imagine 
the obstruction and corruption arising from the pre- 
sent system. The insistence on the presence of an 
canola! swumpee old is worked, checks enterprise 
in prospecting, while placing the operations under 
the control of needy and unscrupulous functionaries, 
who can make their power severely felt if opposed 
in their blackmailing. Some time ago we pointed 
out that in spite of the discoveries of deposits of 
gold in the Amoor region, excelling in thickness 
anything existing elsewhere in the world, and em- 
ploying the energies of thousands of diggers, the 
output of Siberia was practically stationary. The 
reason is that the diggers are not fresh additions to 
the industry, but men who have abandoned the older 
workings in West Siberia, hoping to enjoy less re- 
straint on the Amoor. In this manner the develop- 
ment of the Amoor diggings is counterbalanced by 
the decadence of those of West Siberia caused by 
the general migration. 





A NIGHT SIGHT FOR ORDNANCE. 


In many respects the development of modern weapons 
of warfare has given increased value to the employ- 
ment of operations during night time. This is notab y 
the case with all varieties of torpedo operations, whic 
may, indeed, almost be said to be limited to night 
time for successful results. The employment of ar- 
tillery enters largely into the defence against this class 
of attack, in addition to which the use of artillery fire 
at night, as in bombardments and siege operations, 
proves most efficacious if correctly applied. 

Although great accuracy has been attained in the 
fire of modern rifled ordnance by day, the question of 
getting a similar degree of accuracy of fire by night, 
though not overlooked by artillerists, has not yet been 
satistactorily worked out. It has been the difficulty 
of obtaining an accurate mode of directing a gun on an 
object, which has hitherto stood in the way of the 
effective employment of artillery fire at night. The 
instances are numerous where an accurate night fire is 
of great advantage ; as, for poe ts the defence of a 
ship against 7 ry: attack by the fire of her guns, 
great and small; the artillery defence of a harbour 
entrance, or other channel, against the endeavour of a 
hostile squadron to pass or force it; the fire directed 
against a fleet attempting a night bombardment ; the 
protection of mine fields, booms, and obstacles; and 
siege operations. These are all instances in which the 
power of accurately laying guns at night is of import- 
ance. In addition to this the effective use of position 
finders and of observation mines at night largely de- 
pends on being able to obtain an accurate alignment on 
the object to be attacked. 

In view of these requirements there has been no 
lack of endeavour to provide means for directing the 
fire of guns at racy in other words, of furnishing an 
efficient night sight for ordnance. The per how- 
ever, is somewhat awkward, for though many sights 
have been devised with which an alignment of some 
description can be obtained, difficulties have arisen 
which have prevented their successful application. 

Briefly stated, the problem is hcw to provide a sight 
which shall be susceptible of great accuracy of defini- 
tion and adjustment, and yet be such as in no way to 
blind the observer’s vision or obscure his perception of 
the object aimed,at. Every one who has had to do 
with the sea is aware how blinding on a dark night is 
the effect of any considerable light on the eye, and 
how completely it prevents the observation of a dim 
object. 

ell ights, as has been said, have been ag en 

which give admirably defined points of more 





some of 


or less brilliancy. Phosphorus, enamel, luminous 

int, mother-of-pearl, reflected or direct rays of light, 
eee all been pressed into service, but the difficulty 
has always been that just in proportion as the sights 





are rendered visible, the amount of light thrown on or 
proceeding from them dazzles the eye of the observer, 
and renders it impossible to keep in view the object on 
which the alignment is desired ; the eye, in fact, sees 
the sights but at once loses the object. 

In the night sight recently brought out by Sir W. 
Armstrong and Co., at Elswick, of which we give an 
illustration on page 235, an alignment is obtained which 
is easily discernible by the eye under all degrees of dusk 
or darkness; is capable of even more accurate adjust- 
ment than the usual day sight, and is so arranged that 
even on the darkest night in which fire is possible, the 
observer’s eye is in no way fatigued or blinded by the 
illuminated points, 

The sight is made in several forms according to the 
purpose for which it is applied. When used with the 
director for discharging guns from a central position 
or for the sighting positions in turrets or barbettes, 
light is transmitted by reflection from an electric lamp 
through two small spherical lenses where it concen- 
trates in two minute and easily adjusted points of 
light. For the torpedo director used for discharging 
torpedoes and for direct use with larger guns, two 
lamps are employed, whilst for smaller guns such as 
Hotchkiss and other 3-pounders and 6-pounders, two 
separate sights, each with its lamp, take the place of 
the ordinary day sight. 

As most warships are now fitted with the electric 
light the application of these sights is arranged in 
connection with the light circuit. A short length of 
wire with a terminal in a convenient position close to 
the gun or director enables the sights to be illuminated 
as desired. 

The purposes for which these sights are applicable 
are for directing instruments for discharging guns 
and torpedoes either on board ship or in forts and 
coast batteries ; for ordnance generally afloat and 
ashore ; and for position finders and observation mines, 
The engraving shows night sight applied to a naval 
director for discharging guns. 





PROTECTION IN SWEDEN. 

THERE can, at the present moment, be very little 
doubt that Sweden is on the eve of a protectionist 
era, and that the freetraders, who in last year’s Diet 
were only victorious through a very meagre majority, 
have lost considerable ground during the recess. A 
new tariff was laid before the House about a fortnight 
ago, and although some alterations may of course take 
= at these will hardly affect the portion of the Bill 
referring to the metal and similar industries, The 

sing of the Bill will probably entirely close the 
wedish machine and metal market for foreign compe- 
tition, and even as it is at present, the home makers 
are getting the better of their foreign rivals. We 
print that portion of the tariff which is of interest to 
the readers of ENGINEERING : 


Vessels of iron or steel and steamers of Kr. 
all kind, per ton ... sg Pe ose ae 
Arms and weapons of all kinds, per kilo... 
Iron and Steel : 
Pig ag ballast iron and blooms, per 100 
0. ore 


° 
Ss 


Tron and steel ingots, per 100 kilo, 
Rails, girders, &c., per 100 kilo. ... Lay 
Other rolled or wrought rods, V4 100 kilo. 
Railway bolts and rails, per 100kilo. ... 
Rolled or wrought plates without any cover 
of zinc, &c., per 100 kilo. aes we 
Bridges, or parts thereof, per 100 kilo. ... 
Rolled or wrought plates covered with 
zinc, &c., per 100 kilo... oh ie 
Pipes of malleable iron or steel, per 100 
Do ase eee o ee eee eee 
Anchors, &c., per 100 kilo.... “be “ 
Wrought, rolled, or cast steel, portions of 
aa inery in unfinished state, per 100 


PP Pe SNES 
3S 8588S 


83 8 


sa ack ae bis ces ve 
Ploughs, harrows, and similar agricultural 
implements, per 100 kilo.... LE mS 
Chains, &c., with a diameter less than 13 
millimetres, per 100 kilo.... sa ... 10.00 
Ditto, with a diameter from 13 to 25 milli- 
metres, per 100 kilo. Bt. a4 ee ee 
Ditto, with a diameter above 25 milli- 


ge 
3s 


metres, per 100 kilo. as ans sid BOO 
Nails of or above 45 millimetres’ length, 

per 100 kilo... as ie Sis .. 0.04 
Ditto, shorter than 45 millimetres, per 100 

kilo. ... es se pe! “ ah | ee 
phar gs screws, per ee aac - 0.15 

‘ast pipes, girders, pillars, lamps, an 

railings, per 100 kilo. Basi psisispe ici ieee sy, Bee 
Cast kitcheners, ovens, and stoves, per 

100 kilo. oss ne see aay . 4.00 
Tables, sofas, chairs, foot-scrapers, per 

100 kilo. .. 10.00 


Copying presses, fire-irons, sausage-mak- 
ing machines, and other domestic ma- 
chines, per 100 kilo. sis iis .. 20.00 

Finer castings, vases, busts, &c., perlkilo. 0.30 

Safes and bedsteads, of the value, 15 per cent. 

Other steel and iron goods, gilt, &c., per 1 


kilo. ... ne at ee ... 0.70 
Ditto, polished, japanned, or enamelled, 
perikilo. ... ‘en ian oR ove f, See 


Kr, 

Ditto, other kinds, per1kilo. _... nee, Ya 

Railway material, or parts thereof, per 

100 kilo... rep ae ee sce KOO 
Machines : 
Locomotives, portable engines, steam fire 
engines, and gas engines, per 100 kilo.... 15.00 
Other kinds of steam engines, per 100kilo. 10.00 
Steam engines for vessels or boats, per 100 
kilo. ... a ss - Bsa «. 15.00 
Boilers, per 100 kilo... 10.00 
Machines of other Kinds: 

Of wood, per 100 kilo. Kis se 4.00 
»» cast iron, per 100 kilo. ... 8 6.00 
»» Wrought iron or steel, per 100 kilo. 8.00 
», other man, pe 100 kilo. ey .. 10.00 

Fire engines of all kinds, of the value 10 per cent. 

Sewing machines : 

The foot portion, per1kilo. ... .. 0.20 
The top partand machine, per1 kilo. ... 0.80 

Wire, iron and steel, per 1 kilo. ... a. Oe 
Wire goods, per 1 kilo, : 0.15 
Copper, raw, per 1kilo. ... de 0.08 

» refined, per Lkilo. ... - ss 0.20 
s» wrought, rolled, or cast, per1kilo. 0.15 

» unpolished, half-finished goods, 
. r 1kilo... Bs =e ce Oe 

» polished, half-finished goods, per 
+ Silo. -.¢... me ee sey eeD 

Metal Alloys : 

Unworked, per 1 kilo. a on pea 
lates, tubes, or pipes, perl kilo... ... 0.15 

Bolts, nails, and p ates for covering ships’ 

bottoms, perlkilo. . ... $e aces SQAS 

Wire, copper, or a gd metals, not 

plated or gilt, per 1 kilo. ... ae sip, ne 
Lead, unworked, per 1 kilo... om et (0 
», worked, unenumerated, and shot, 
1 perkilo ... ees vey eee 
9s plates ,pipes, bolts, and wire, per 1 
kilo. ... ots ae es o O40 
Zinc, plate, per 1 kilo. 0.06 


»» other without painting, varnishing, 
or other covering, perlkilo. ... 0.12 
The 19th is mentioned as a likely day for the voting 
on the tariff, and this question is at present absorbing 
universal public attention, 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 25. 

THE iron trade throughout America has relapsed 
into unexpected dulness, The causes are that nearly 
all consumers, large and small, provided themselves 
during the past three or four weeks with supplies of 
material. Prices under this pressure advanced and 
consumers therefore withdrew from the market. Foun- 
dry iron is selling at from 19 dols. to 23 dols. according 
to quality ; special makes of No. 1 bringing the latter 
pert, Crude iron capacity is being increased by the 

lowing in of new furnaces, and it is expected that 
the increase during the next three months will reach 
not less than 10,000 tons per week. Muck bars are 
selling at 35 dols. to 36 dols. at mill. Merchant iron 
2.10 to 2.25 per pound ; nails range from 2.40 to 2.70 ; 
wrought-iron pipe has advanced 24 per cent. ; skelp iron 
is selling from 2} to 24; steel rails have advanced to 41 
dols. in small lots in 60-day deliveries. Large railway 
builders from the west are offering 38 dols. for autumn 
deliveries, The trunk line buyers are paying 40 dols. 
for repairing supplies in 1000-ton lots. Plate iron is 
in active demand at 24 cents. All of the wrought-iron 
pipe mills are oversold for about three months, Three 
new pipe mills of very heavy capacity are under erec- 
tion. ithin the past two weeks orders have been 
placed for sixty locomotives. The demand for new 
cars is beyond the capacity of the works. Steel rail 
blooms are under active inquiry and quotations are 
30.50 dols. ; 29.50 dols. is offered. A number of im- 
portant engineering enterprises are under way, such as 
elevated and underground railroads and_belt-line 
roads, The demand for building material will be very 
heavy this year, and at present there are no indications 
of any reaction in prices. The merchant steel mills are 
all oversold. The demand for agricultural implements 
has increased during the past two weeks, 





MANCHESTER Royal JUBILEE EXHIBITION—FORMATION 
OF AN ExuisiTors’ CLuB.-—Last Tuesday afternoona meet- 
ing of exhibitors at the forthcomin chester Royal 
Jubilee Exhibition, to be held at Old Trafford, was held 
under the auspices of the Exhibitors’ Club, at the Victoria 
Hotel, Victoria-street, Manchester. There was a large 
attendance, and the chair was occupied by Mr. George 
Heighway. The ay (Mr. R. Fletcher C. Tonge) 
stated that a deputation had waited upon Sir Joseph C. 
Lee, who stated that he would allow the erection of a club 
in the Exhibition grounds, and added that if the buildin 
was of an baie weg ee and a beepNcoyee he woul 
give it as good aplace in the junds as ible. It 
was unanimously resolved that Sir J oseph tee shonld be 
invited to become the president, and that the chairman 
and vice-chairman of the Sectional Committees, Mr. S. 
Lee Bapty, and Mr. A. A. Gillies, should be invited to 
be vice-presidents. Mr. Fletcher C. Tonge was appointed 
honorary secretary. Over 150 members have airendy joined 
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ENGLISH v. AMERICAN LOCOMOTIVES. 
To THE Eprtor or ENGINEERING. 

S1r,—I have to thank ‘‘ Anglo-American,” whose letter, 
judging from its date and sentiments, has evidently 
crossed the Atlantic for his correction of the error I was 
drawn into, in taking the width of the firegrate of the 
engines referred to in my letter in your issue of Decem 
31, as being 24 in. wide, in place of 42 in.—a correction 
which, however, had alrzady been pointed out by your 
correspondent ‘*G.,” and noticed in my letter in your 
issue of the 11th ult. 

That matter being disposed of, allow me, in order to 
correct any erroneous impression likely to be made by 
** Anglo-American’s” letter, to remark that, as touching 
the question of ‘‘ track crushers,” lightness of load per 
axle has never been claimed asa speciality of British loco- 
motives. On the other hand, it has been and is still in 
some quarters, I believe, claimed as a special feature of 
American practice, a feature done to death, in respect of 
axles and coupling-rods, in those curiosities of American 
design known as ‘‘ Decapods,” with their ten-coupled 
wheels and four-wheeled bogies, and it was in view of 
this claim that the point of my reference to the particular 
American engines in question, as being pre-eminently 
track crushers, rested. As regards the practice of this 
country, one is free and ready, in view of the foregoing, 
to admit that cases of heavy weights per axle are not un- 
common. But then it is to be remembered that all is 
relative, and that where locomotives with such weights 
are used, the permanent way, bridges, &c., are strong 
and quite equal to the loads put upon them. Where the 
permanent way either in this country or abroad requires 
a small load per axle, English makers know as well as any 
sae firm how to make engines with small loads per 
axle. 

As regards American practice, it may be that the engines 
in question, said by ‘‘ Anglo-American” to be for the 
Norfolk and Reading Railroad, are not in respect of 
weight, per individual axle, the track crushers they ap- 
peared to be, although as regards their total weight, viz., 
50 tons, exclusive of the tender, they certainly merit the 
term. At the same time it should be noted that the fact 
that American locomotive practice is fast following, in 
virtue of necessity, and to meet the growth of heav 
traffic on American railways, in the wake of Britis! 
example as regards weight per axle—imitation being, ’tis 
said, the highest form of flattery—and that lightness of 
load per axle has ceased, like the flexible wheel-base, to 
be an exclusive characteristic of American locomotives 
(nothing remaining special to them, omer, but the 
bar frame, the rocking shaft, and .the cheap, because in- 
ferior, materials used in their construction) is to be 
gathered from the type of locomotive illustrated in Mr. R. 
Gordon’s paper on ‘‘ The Construction and Operation of 

ilways, as Exemplified by American Practice,” read 
before the Institution of Civil Engineers in March, 1886, 
for a perusal of which I am indebted to an engineering 
friend. ‘This make of engine, dubbed, no doubt in acknow- 
ledgment of its being perfection in the eyes of its creators, 
the ‘‘ American,” is referred to by Mr. Gordon as follows : 
‘** Engines with a single pair of drivers are used but rarely, 
the ordinary passenger and light goods traffic being most. 
worked by the so-called ‘ American’ engine (Fig. 4) wit 
four drivers coupled and a four-wheel bogie.” The engine 
shown in the paper at Fig. 4 corresponds with the above de- 
scription. The total weight, including the tender, is given 
as 176,000 Ib., the engine alone weighing 112,0001b., and the 
load on each of the coupled axles being 40,000 lb., or close 
upon 18 English tons. With locomotives of this descrip- 
tion on American railways, lightness of load per axle is, 
as I have said, clearly no longer a speciality of English 
practice, and *‘ track-crusher” is certainly as applicable to 
American locomotives as it is to those of British design. 

** Anglo-American” says, no doubt as being in contrast 
with himself, and rightly says, that I, in common with 
many of my class, have a “‘ good deal yet to learn.” On 
this point I may say that, at all events, I am willing to 
learn. Further, that a consciousness of the insufficiency 
of my knowledge of locomotive practice has prompted me 
to look to the writings of American correspondents on this 


subject for some addition to my tooscanty information. So | his 


far, however—and I regret to say it—I have looked in vain, 
the sum and substance of most of that which has emanated 


from them seeming, in my humble judgment, to be only- 


as sounding brass or a tinkling cymbal. 


Yours obediently, 
Dorking, March 1, 1887. STOKER. 








THE INTERCHANGEABLE AUTOMATIC 
BRAKE. 
To THE Eprton oF ENGINEERING. 

Srr,—If Mr. Stokes knew anything about the brake 
question, he would hardly write so amusingly as he does 
about the syndicate brake eventually superseding both 
the pressure and vacuum brakes now in use, his reason 
apparently being that it is the only ‘‘ permanently auto- 
matic brake in the market.” It seems rather cool, to begin 
with, to take any credit for this feature considering that 
so far as such alleged permanent automaticit; goes, it is 
derived from the action of a falling weight, which was the 
first form of automatic brake invented, and is as old as 
the hills, having been tried successively by many, and 
always abandoned. Sanders patented a brake of this 
form in 1874, and I find the following in his specification : 
“*Tn all these different forms of brake it will be seen that 
in their normal condition they are pressed. against the 
wheels with forces proportionate to their respective springs 
or weighted levers, and that the pressure of the atmo- 
sphere is made use of merely to draw or force the blocks 
from the wheels when under the influence of the exhaust- 
ing steam jet or pump.” Mr. Stokes will probably find 


that people do not want a brake to be “‘ anently aute- 
matic,” and that this feature, of which he is so proud, 
will prove his system to be impracticable in ordi- 
nary working. Toggle gear is also very old, in con- 
nection og mathe, and so is ‘‘ automatic take-up gear,” 
though possibly not precisely in the same form as 
that in the hands of the syndicate. It is curious to note 
that though this system is intended to supersede both 
pressure and vacuum, it is still to be indebted to one or 
other to enable it to work at all. The heavy weight must 
be held ‘‘ off” by pressure or vacuum, and a most impor- 
tant part of any brake, viz., the couplings between the 
vehicles, must, therefore, be allowed to remain. Further, 
some means of forming either the pressure or vacuum is 
of course required, and possibly the vacuum ejectors and 
Westiagnee umps will not be despised for this pur- 
se. It would surely have been more praiseworthy to 
ave invented something new, and at the same time com- 
plete in itself. 

But, Sir, does it not seem somewhat incomprehensible, 
having procured either pressure or vacuum to hold the 
brakes ‘‘ off,” not to employ the same power to put them 
on ; and particularly, when a weight of 4 cwt. is required 
even on a light goods wagon for this purpose? How 
is it proposed to apply this ‘‘ best possible brake” to 
heavy bogie stock, Pullman cars, and much more 
to aguas and tenders? I find the weight of an ordinary 
set of Westinghouse fittings is less than 2 cwt., whereas 
the syndicate brake must weigh three times as much, even 
for light stock. I may mention that when we first an 
to fit continuous brakes on our line we could not see the 
necessity for following the recommendations of the West- 
inghouse people in connection with their brake, and we 
went our own way; but we were not long in finding that 
the brake business was a speciality, and that the experi- 
ence of those most interested was worth following. If 
Mr. Stokes will wait a little, and can get a few more 
vehicles of various kinds fitted with his brake, he may 
learn something. Upon our line we have tried many 
forms of brake, and we found that what happened on six 
or eight coaches was no criterion as to what was necessary 
on twenty or twenty-five, and also that it was one thin 
to attach a brake on a short four-wheeled vehicle, an 

uite another thing on one twice the length, and two or 
three times the weight, I noticed in the account of 
the freight brake trials in the United States last year 
that trains of fifty cars, each 40 ft. long, and weigh- 
ing 12 tons empty, were handled without difficulty ; when 
loaded they weighed 20 tons more. How does Mr. Stokes 
propose to brake cars 40 ft. long and 32 tons weight, 
effectively with his pa And will he tell us how 
heavy his falling weight might be, and the diameter and 
stroke of his ram? It is really absurd to say that six 
trucks were ample ‘‘ for the purpose of demonstrating the 
practicability of the principles involved in the brake,” 
and such a statement shows a marked want of know- 
ledge on the subject, for six vehicles would show nothin 
at all. Surely no one doubts that a weight can be allow 
to fall with a certain effect, but to adopt such a system 
in the light of present experience would be as barbarous 
as to revert to the old tilt hammer instead of the 
modern steam hammer. Those who have had experi- 
ence on the subject have discovered that there is 
no difficulty in getting an automatic brake to go on; 
it is designed specially to make its application very 
easy. The difficulty consists in keeping it off, and in 
procuring the quickest and most simultaneous action on 
trains of any length, and in Mr. Stokes’s apparatus, both 
the ‘‘ unfailing action of gravity,” as well as the design, 
are only too likely to interfere with these requirements 
being successfully fulfilled. Does Mr. Stokes mean to 
contend that if he wants to actuate a toggle lever by a 
force equal to 4 cwt. it is better to support a dead weight 
of this amount all day long than to apply elastic fluid 
pressure equal to the same on a piston of, say, of 3 in. or 
4in. in diameter, occasionally when required? But we 
shall be told the weight is always there, and the pressure 
or vacuum is not. If vehicles are required to stand on 
gradients all day or all night, a hand brake connection 
can readily be attached to the brake gear, and this is in 
reality what Mr. Stokes has. The only thiag is that in 
is case, this lever to release the brakes when the engine 
is not attached is essential; with other systems it can be 
done without. At the same time, Sir, Iam far from saying 
that some such —_—— of hand brake might not be 
worth trying for shunting detached coal wagons on 
colliery inclines. But in fact the ‘‘ new” brake has the 
same defect as many of the new wagon couplings, viz., it 
is too automatic, and in practice would prove a nuisance. 

It would appear, then, that the brake so strongly sup- 
ported by Mr. Stokes is an appliance which, on detached 
vehicles, can act as a hand brake, but when such vehicles 
are connected together and to the engine it can be operated 
continuously on six vehicles by the aid of the apparatus 
on engines and vehicles belonging to other inventions. 
They have, in fact, invented a heavy and expensive hand 
brake, which others make continuous, 

Is this really so much to have accomplished ? and is it 
really sufficient to justify the syndicate’s expectations, 
especially when we remember to what an extent brakes of 
some kind have been already adopted throughout this and 
other countries? I am afraid, Sir, you will not consider 
it enough to justify me in occupying so much of your 
space, and no doubt you are quite right. 


Iam, Sir, yours truly, 
February 21, 1887. 


INSPECTOR. 
To THe Epitor oF ENGINEERING. 

Srr,—Mr. Stokes’s connection with the ‘‘ interchange- 
able automatic brake” is not very clear, but ashe returns 
thanks for part of your article, it may be taken that it is 
a pretty intimate one. However this may be, it evidently 





does not qualify Mr. Stokes as an expert on the subject of 
brakes, or on the brake question generally, to judge from 








his ‘‘ few words in explanation,” as heis pleased to call his 
attack on the Westinghouse brake in your issue of Feb. 18. 
Mr. Stokes says that trials with his brake are for. the 
purpose of demonstrating the ‘‘ practicability of the prin- 
ciples involved in the e, and for this purpose six 
trucks were considered ample.” This shows a wonderful 
innocence on the subject, since it is precisely what such a 
limited trial could not do. A goods train of six wagons ! 
Mr. Stokes, it seems, has yet to learn that whereas it 
would be difficult now-a-days not to get a brake of some 
sort to work over such a short distance, it is the power to 
operate brakes over long distances efficiently which con- 
stitutes the great difficulty ; and towards this end there 
is nothing in this new contrivance which will assist 
matters. It is not sufficient to accomplish even what 
others can do in a different way ; in any new appliance a 
distinct advance must be made beyond the best existing 
apparatus. As we haye now had the Westinghouse brake 
working for some years, and I have had the opportunity 
of watching this and other forms of brake, perhaps I may 
in response to your foot-note proceed to deal with the 

oints enumerated in Mr. Stokes’s letter, comparing the 

estinghouse brake with the new one, though really I 
cannot see much novelty about it. 

1. You, Sir, pointed out the obvious objection of having 
two sliding joints constantly exposed to air pressure, in- 
stead of being subject to it only when the brakes are on. 
Mr. Stokes replies that in the Westinghouse double piston 
cylinder there are also two such joints, but this really 
only shows that as used in the Westinghouse they consti- 
tute no objection. There are many single-piston cylinders 
in use, and if the piston packing gave trouble probably no- 
thing else would be employed, but as they give no trouble, 
for convenience in arranging the brake gear, double-piston 
cylinders are made use of. No one objects to a brake 
having a piston packing which need only be tight when 
the brakes are on, as in the Westinghouse, but this “ im- 
proved” brake has in reality two stujfing-boxes, which is a 
very different matter in practice, and which form a most 
objectionable feature in any brake. A stuffing-box is in 
danger of giving trouble from leakage all the time, except 
when the brake is on, and the absence of such a nuisance 
in the Westinghouse is one of the best points about it, 
and is one of the advantages gained by the use of a triple 
valve, A stuffing-box being an undoubted evil, it is as 
well, when its use is necessary, to have it as small as can 
be managed, so as to have as small a leaking surface as 
possible ; but the ange of this new brake appears to re- 
quire two of them, and both of considerable size. It is 
somewhat uncertain to what scale the diagram is drawn ; 
indeed, it would appear for some reason or other to be 
drawn to more than one scale, but we know that to sup- 
port a weight of 4cwt., and allowing a certain vacuum of 
even 18in., the diameter of the vacuum end of the 
ram which is the starting point as regards the size of the 
cylinder, must be at least 8in. Although a piston of say 
3 in. in diameter would support the weight when pressure 
is employed, it seems that by the exigencies of the situa- 
tion, only the annular area of the ram is available, the 
diameter of the top joint is therefore but little less than 
the bottom; and when pressure is used both top and 
bottom joints must be air-tight. Assuming the above 
dimensions to be correct we have about 4ft. of surface 
constantly subjected to leakage in holding the brakes off ! 
In the Westinghouse there is not an inch of correspondin 
surface, and in my opinion we should require a very muc 
larger air-pump to work this interchangeable brake on 
anything like along train. I must say the above seems 
an exceedingly weak arrangement, and as it appears to 
be due to the ‘‘ interchangeable” character of the brake, 
Mr. Stokes must allow that even this system has its ob- 
jections, As to the internal release springs in the Wes- 
tinghouse cylinder, their work is simply to bring back the 
pistons, and they are never heard of in practice. 

2. It is not true, as Mr. Stokes states, that ‘‘ when once 
the Westinghouse brake has been applied and the vehicle 
has been disconnected from the engine the brake is com- 
page * dead’ until again coupled up to the air pump.” 

f a dog were to fix its teeth into the calf of Mr. Stokes’s 
leg, would he say that the dog was completely dead, so 
long as the teeth remained embedded. I have often 
known the Westinghouse brake applied in shunting opera- 
tions and remain on in a siding for hours clutching the 
wheels. It is true that when released, after disconnect- 
ing from the engine, it cannot be applied again, but if it 
was found in practice that this was wanted, a hand brake 
og eee: might easily be attached to the As to 
Mr. Stokes’s boast that the “interchangeable can be 
operated by hand at any time,” well, so can any other 
hand brake, but only on single detached vehicles, that is, 
it cannot be operated continuously either for application 
or release after ‘‘ the brake has been applied and the 
vehicle has been disconnected from the engine,” any more 
than various other systems, as Mr. Stokes’s words would 
appear toimply. It this would be an advantage, the in- 
terchangeable is inferior in this respect tothe chain brake. 
In point of fact this new apparatus is in its essence a 
hand brake, and of rather a complicated character, for 
there is a hand lever, a crankshaft, levers and links, and 
a trip device, all of which are rendered necessary by em- 
ploying the ‘‘ unfailing action of gravity.” 

3. As to leakage interfering with the action of the 
Westinghouse brake in descending long inclines, if this be 
true, in the first place, it can only be leakage from the 
piston packing, and really Mr. Stokes should be careful 
what he says about packing, for surely that employed in 
the Westinghouse can be kept as tight during the limited 

riod during which the brakes are applied, as that in use 
in the interchangeable, and which is liable to leakage all 
day long. In the second place, experience proves that the 
Westinghouse brake works as well on inclines as on the 
level, and I find on inquiry that it is in daily use on long 
steep gradients both in America and on the Continent. 
Mr. Stokes does not appear to know that faulty piston 
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packing would only affect the air in that particular 
cylinder, and that should this want replenishing, a 
further supply is obtained from the store in the auxiliary 
reservoir by making another reduction in the brake pipe. 
We are told that the ‘interchangeable brake can be left 
on for an indefinite period.” This may be, like any other 
hand brake, but in practice brakes are not wanted to be 
left on for an indefinite period, as Mr. Stokes, who is evi- 
dently not a railway man, appears to imagine. At all 
events, the traffic has been carried on for a very long time 
without the necessity for any such appliance being felt. 
We prefer to keep things moving. 

4, Mr. Stokes glories in having no valve in his brake, 
and points to the fact that the Westinghouse uses the 
triple valve. I had thought it had by this time come to 
be understood that the great glory of the Westinghouse 
brake was its triple valve, and that the cry against it on 
the ground of complication, or otherwise, had been found 
to be utterly unwarranted by practical experience. It 
may appear remarkable, but it isa fact, that although we 
have between two and three thousand in use on this line, 
the triple valves give no trouble, and I find that our ex- 
— is the same as that of other ee and Mr. 

tokes may fied the truth of this in the Board of Trade 
returns. hy, Sir, if it were not for the triple valve we 
should require stuffing-Loxes / The brake would be as slow 
in going on dnd in coming off as other systems. The con- 
sumption of fuel might be as great as with other brakes 
owing to the enormously increased quantity of air required / 
and anything wrong with one cylinder would affect the 
whole train / On the other hand, Mr. Stokes has no valve, 
and he is in a truly poor condition in consequence. - We 
find in its place two enormous stuffing-boxes ; slow applica- 
tion and release ; much larger consumption of air ; and 
should anything happen to one cylinder or stuffing-box, it 
is felt througliout the train. Who would exchange? 

5. I should be glad to know upon what rape Mr. 
Stokes makes the assertion that the there ouse system 
uses eight times the quantity of air required by his brake? 
Where are his figures? As you very aptly ask in your 
editorial note, Sir, why should the quantity of air re- 
quired to lift a given weight be only one-eighth of that 
necessary to exert the same pressure in an opposite di- 
rection? My own opinion is that I should be nearer the 
mark if I said the interchangeable would use eight times 
as much asthe Westinghouse on anything like a long 
train, and the increased cost for fuel would be considerable. 

6. As to being “‘ capable of perfect graduation,” I can- 
not say, though I have my doubts about it, especially 
when worked by vacuum, but so is the Westinghouse, 
which can also be “ released at the moment of stopping,” 
or before, or whenever you like, and I will undertake to 
say will apply and release much more quickly than the 
interchangeable. To apply the latter with full power 
all the air in the brake pipe as well as that in the cylinder 
must be exhausted, whereas in the Westinghouse only 
one-fifth of the air in the brake pipe alone need be let out 
to effect the same result. This being the case, any one 
can guess which brake can go on and come off quickest. 
As pointed out by you, Sir, this new brake would com- 

are better with the automatic vacuum, which it resembles 
in this respect. 

After the criticism in your article on the toggle 
gear, I need add nothing on this point. It and the 
automatic take-up gear may have given satisfaction 
on the six trial wagons, but even if all else were per- 
fect, I feel confident that when tried on many wagons 
in practical working, the result would before long be 
found quite different. Mr. Stokes may be “firmly con- 
vinced that the interchangeable automatic is the best 
possible brake,” but I am equally certain that his faith 
is not based upon sound principles, and that he has a 
good deal to learn on the subject. My faith in the West- 
inghouse is founded upon some years of practical ex- 
perience, under all conditions, whereas Mr.” Stokes’s faith 


. In his brake appears to have no better foundation than 


an earnest and praiseworthy desire to excel. 
Apologising for writing at such length, I beg to sub- 
scribe myself, Your obedient servant, 
February 22, 1887, Loco. 





THE PATENT OFFICE LIBRARY. 
To THE EpIToR oF ENGINEERING. 

Srr,—Is not the Patent Office Library treated in a some- 
what step-motherly fashion? Open from ten in the 
morning till ten in the evening, it is perhaps the only 
library of practical value which is accessible to the many 
engaged during the day. The libraries of the Institution 
of Civil Engineers, of the Society of Telegraph Engineers 
and Electricians, and other societies are certainly well 
stocked, but these societies hardly desire too general 

atronage, and close their rooms in the evening. South 

Censington ee readers’ tickets, not expensive, in- 
deed ; so does the library par exceilence, the reading-room 
of the British Museum, where a ticket has to be applied 
for in writing. The British Musevm is, moreover, hardly 
intended for occasional inquiries of practical interest. 
Among the public libraries devoted to the interest of the 
practical man, the Patent Office li probably ranks 
first. The attendants are always obliging, and the 
specifications ready at hand; so are the reference 
books, provided they are there. Supposing I read 
the specification of a new benevolent explosive, I do 
not wish to approach delicate patent grounds. The 
claims remind me of Ben Akiba ; I should like to consult 
a text-book on modern explosives. There is none to be 
found, at least, none of more recent date than 1884. 
*'Trauze, Sprengtechnische Fragen” would probably 
help me, but the catalogue does not contain his name. 
pr tema “ee is a foreigner ; but the list of English books 


peatedly been asked for; he is afraid—and sorry to have 
to say so—that not one quarter of those will be purchased 
on account of the scanty funds. I am told that the law 
obliges a publisher to send a copy of each book entered at 
Stationers’ Hall to the British Museum authorities with- 
out waiting for a request from their part, and further to 
supply copies to the university libraries at Oxford, Cam- 
bridge, Edinburgh, and Dublin on their demand. It is 
not advisable to propose an enlargement of exceptional 
laws. But if the publishers were obliged to send a copy 
of every technical and scientific book to the Patent Office 
library, neither their interests nor those of the author 
would seriously suffer, and the public would probably 
acknowledge to have no longer to proceed from one library 
to the other, which is a very mic emg 
pectfully, 
Wimbledon, March 2, 1887. H. Borns. 





** KAPUNDA” AND ‘‘ ADA MELMORE ”— 
SHIPS’ LIGHTS. 
To THE Eprtor oF ENGINEERING. 
Srr,—In November, 1881, I pointed out in your columns 


efficiency of ships’ lights. This letter was based on the 
supposition that lights (and those lights burning) were 
always carried at night by vessels exclusive of open boats 
when at sea, in accordance not only with all regulations 
of the trading maritime nations, but with the elementary 
principles of common sense. Unfortunately more recent 
experience has shown that this obvious precaution is fre- 
quently neglected. The ordinary side lights of sailing 
vessels burn about a pint each of oil per night, or one 
quart for the two, the cost of the common oil in general 
use being’ about 10d. per gallon, lasting four nights, this 
costing 24d., or at most, including wicks and loss from 
waste, &c., 3d. per night, or on a three months’ voyage, 
about 25s. 

It is, I fear, too often the custom amongst vessels worked 
in a slovenly manner to use lights only when in soundings 
and to neglect to light them when on ocean voyages except 
when nearing land or leaving it, or when crossing recog- 
nised ocean routes. When in the trade winds it is too 
frequently the custom to assume that all sailing vessels 
will be going in the same direction and at a more or less 
similar an. § although this is very far from being correct, 
even at points very far from where rovtes intersect, an 
of course is untrue at such points of intersection. 

The recent loss of the emigrant ship Kapunda with 
nearly all on board, some 300 _——< (including every 
woman on board), should not allowed to pass into 
obscurity without a thorough revision of the question as 
to whether it is the unwritten custom to neglect Board of 
Trade rules in the matter of side-lights of sailing ships 
on ocean voyages? If, asis only too probable, this should 
prove to be the case, it is evident that the law as it 
stands does not provide for penalties of a sufficiently 
severe nature, or that the difficulty of discovering the 
offenders enables a parsimonious skipper to endanger not 
only his own life and that of his crew, some 15 to 25, but 
unfortunately the lives of all those on board some large 
a ship which may have the ill-luck to meet him in 

is 


madness, Yours obediently, 
SrepHen H, Terry, Assoc. M.I.C.E., 
M.1.M.E. 
London, March, 1887. 





MACHINERY FOR GALVANISING SHEETS. 
To THE Epitor oF ENGINEERING. 
Srz,—Will any of your readers give me the names of 
manufacturers of above? X. 





HELICAL JOINTS FOR BOILERS. 
To THE EpiTor oF ENGINEERING. 


Sir,—I regret to see that the discussion about diagonal 
joints is being carried on without experiments on the sub- 
ject, and I pe that such experiments would lead to some 
surprising results, justifying, I believe, the reserve of 
Lloyd’s and the Board of Trade in this matter. It is my 
belief that in spite of the mathematical expositions to 
which we have been treated, and which you have recapitu- 
lated in your last issue, the actual experiments will show 
these seams to have but the ordinary ponent of say 
70 to 80. For the same reasoning which proves that these 
joints are as strong as 100 per cent. of the pate could also 
be used to show that a test piece while | rages 5 ought 
to tear straight across. But we find nothing of the sort. 
No fracture is absolutely ew and more especially 
mild steel samples invariably show fractures which are 
anything but normal to the line of stress. The cup frac- 
ture, which is most often met with in round bars, is flat 
in the centre with steep sides, which more often than not 
exceed 45 percent. In flat pieces again the exception is 
to find a fracture of which one part or another has not got 
an angle very nearly 45 per cent. 

If therefore parallel test pieces fracture with such 
large angles why should not a boiler-plate do the same 
yg if a row of holes has been drilled at an angle o 
45 deg. ? 

I hope, therefore, that.those who advocate these seams 
will come forward with experiments, and I only regret 
that I am at present unable todo so myself in order to 
show whether my view is correct or not. Professor 
Kennedy, in his paper read before the Institute of 
Mechanical Engineers, in discussing the diagonal pitch 


Of | allows but a very low strength to the snetal intended to 


bear on the slant. 





is by no means complete, however. The librarian points 
to a box full of slips with names of books that have re- 


I am, Sir, yours truly, 
Cc. K. 


the necessity for more stringent regulations as to the M 


GWYNNE PUMPS. 
To THE Eprror oF ENGINEERING. 
Srr,—We notice ina recent issue of ENGINEERING, over 
the signature of J. and H. Gwynne, a communication 
accusing us of a species of Vandalism that we are entirely 
guiltless of, The statements made in the communication 
referred to, that apply to this company, or Mr. Wm. O. 
Webber, are entirely gratuitous, and the charges without 
foundation, as we have ample proof of, 
We are too busy with legitimate business to enter into 
& ‘* paper war,” and only write this to assure you that we 
have kept faith with you in the matter, and to again 
thank you for your kindness in illustrating our designs. 
We have a letter from Mr. John Gwynne embodying the 
charges referred to above, and have answered him per- 
sonally, Yours truly, 
A. A. Brooks, 
Treasurer Lawrence Machine Co. 

Boston, February 15, 1887. 





To THE Epitor or ENGINEERING, 
Str,—Will you allow me to make the following reply to 
a letter published in your issue of January 7, 1887, from 
essrs, J. and H. Gwynne ? 
So far as it concerns the business of the Lawrence 
Machine Company, I have nothing to. do, my connection 
terminated with them soon after my return to the United 
States in 1885. 
To the statement that Messrs. Gwynne yave me full in- 
formation, or that I mentioned the names of several 
gentlemen personally known to them, I make a most 
emphatic denial. I called at 89, Cannon-street, and was 
invited to visit the shops, and walked through them ; 
but little was said about representing them in the United 
States, as they had no patent here of any kind. The 
catalogue he refers to was issued before my departure for 
England, and did not refer to them. Hence their state- 
ments are incorrect. Yours truly, 

8.5. WEBBER. 

28, Platt-street, New York, Feb. 14, 1887. 





CENTRIFUGAL PUMPS. 
To THE Epitor OF ENGINEERING. 
S1r,—In your issue of March 26, 1886, I ventured to 


d | offer a suggestion with regard to the shape of the vanes in 


the fan of the centrifugal pump as used on the Thorny- 
croft boat with hydraulic propulsion. It appears from 
your interesting description of the centrifugal pumps 
recently erected in Egypt for irrigation purposes that the 
vanes have a radial direction at the tips and at least a 
good efficiency is the result. 

It is probable that a pump with a fan whose vanes have 
a radial, or even forward direction at the tips, and a volute 
designed to utilise the energy of the water discharged 
from the fan, a better result is obtained than is the case 
with a pump with vanes having a backward direction at 
the tips, and a contracted volute. : 

Messrs. Farcot appear not to have shrunk from carry- 
ing the promptings of theory into execution and with 
success. In this case the velocity of discharge is low, 
but with a high velocity of discharge as in hydraulic 
propulsion a radial or return direction at the tips of the 
vanes commends itself still more. 


Yours ry 
. H. Tozer. 
Leicester, February 26, 1887, 





Tue Etecrric Licut at GoTtHENBURG.—Gothenburg 
will soon be lighted, at least partly, by electricity. The cor- 
poration has accepted the offer of the Gothenburg Electric 
Company of lighting some of the principal streets and 
squares with a number of arc lamps by way of a trial. 

Sttver Minine In Norway.—A new silver mining 
company has just been formed in Norway under the firm 
of the Alma Company. They have purchased and intend 
to work the Svenningaasen’s silver mine, at Veffen, Nord- 
land. The new concern begins with a paid-up capital of 
100,000 kroner, and has an office at Christiania. 





Bett Guivur.—A new glue for og leather driving 
bands is being introduced by Messrs. W. V. Van Wyk, 
of 30 and 31, Newgate-street, E.C. A joint in a 4-in. 
single belt has been tested by Messrs, David Kirkaldy 
and Son during the past month, and broke through the 
solid leather clear of the joint with a stress of 2174 lb., 
equal to 28601b. per square inch of section, 

A New Zgatanp Dreper.—A dredge, built by Messrs. 
Kincaid, M‘Queen, and Co., Dunedin, for the Bluff Har- 
bour Board, was recently launched, and named the Alpha. 
The material used in the construction of the Alpha was, 
of course, imported. She is built entirely of mild steel, 
and her dimensions are: Length, 50ft., over all; breadth 
of beam, 15 ft. ; depth of hold, 6 ft. 6in. She is capable 
of raising 75 tons of spoil per hour at a depth of 18 ft., 
and will, therefore, be peculiarly applicable for dredging 

urposes in such ariver as she is intended to work in, its 
ttom being shingly and shifty. Her engines, which are 
also constructed by Messrs. Kincaid, M‘Oueen, and Oo., 
are high-pressure, of 70 horse-power, the diameter of the 
cyliader being 8} in., and the length of stroke 124 in. The 
Alpha is fitted with a multitubular steel boiler 15 ft. 6 in. 
long, and 4 ft. 8in. in diameter, with 38 tubes, each 3 ft. 
in diameter. Her boilers stand a working pressure of 
80 Ib. to the square inch, and have been tested and certi- 
fied to a pressure of 160 1b. to the square inch. She hasa 
screw propeller, and is titted with a rudder on each 





— in order that she may be the more easily handled. 
er decks are planked with kauri pine. 
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COMPOUNDING BEAM ENGINES. 
ENGINEERS, BATLEY. 


Fig. 2. 


MESSRS. J. BAGSHAW AND SONS, 

















WE annex an engraving showing a method of com- 
— beam engines which has been introduced by 

essrs. J. Bagshaw and Sons, of Batley, our illustration 
pi eer the application of the system to the beam 
engine of a large shoddy mill in Dewsbury. The low- 
pressure cylinder of this engine is 30 in. in diameter, 
5 ft. stroke, whilst the high-pressure cylinder is 17 in. 
in diameter by 6 ft. stroke. It will be noticed that the 
beam is continued beyond the connecting-rod to form a 
swan-neck for’ the attachment to the high-pressure 
piston-rod, this rod being guided either by parallel 
motion or slide bars, and the cylinder being parallel to 
the connecting-rod when the piston is at maximum 
speed. A long stroke is thus attained, and consequently 
only a small diameter of cylinder need be employed ; 
the arrangement also.causes a less strain to be thrown 
on the foundation, and steady running issecured. An 
engine compounded on this principle may be balanced 
so as to run without caps on the beam centre pedestals. 
The heavy initial strains necessitated by large cylinders 
with short stroke are avoided, and engines with light 
foundations, or weak beams, are materially improved 
by the application of the high-pressure cylinder to the 
connecting-rod end of beam. 


THE THERMO-ELECTRIC MEASUREMENT 
OF ELEVATED TEMPERATURES. 
By H. Le Cuaretrer. Abstracted and Translated by 
B. H. Tuwalrte, 

THE measurement of temperatures above 500 deg. Cent. 
with the assistance of the air thermometer is so difficult 
that, amongst the numerous determinations made up to 
now, there are probably not a dozen that could be relied 
upon within an approximation of 100 deg. 

The employment of thermo-electric couples for the 
measurement of high temperatures was pro as far 
back as 1836 by Becquerel and Pouillet. This method, 
although very convenient on account of the small volume 
of the thermometric apparatus, was considered so inexact 
that, with the exception of a few isolated and accidental 
observations, it has never been employed. 

In this article it is proposed to show that the condem- 
nation of this method cannot in eny way be justifiable, 
and that the inaccurate results obtained up to now, are 
due to the defective choice of the nature of the couples 
employed. By an unfortunate chance, the scientists 
who have studied this question have employed either iron 
or palladium, which are, perhaps, amongst the metals the 
most unsuitable for this purpose. : 

Galvanometric Apparatus.—In the researches and experi- 
ments of the authors, Deprez and d’Arsonval’s aperiodic 
galvanometer was employed, which had an internal resist- 
ance of 250 ohms, and indicated on the scale a displacement 
of = ae, for we By} a pms we of the 
couples y ex ohms, consequently the pi» ga 
bo rng of their resistance owing to the heat could not 
be accompanied with errors beyond some few millitmes. 

This apparatus gives sufficiently rapid indications to 
allow of measurements of the temperature as soon as it 
remains constant, during a period of five seconds, 

Although the apparatus does not allow of a rigorous 
proportion between the reading of the vernier ur coale and 











the intensity of the currents to be obtained ; nevertheless, 
the proportionality was within one-hundredth between 
the divisions 10 and 150 of the vernier. The following 
results were obtained in varying the resistance, but 
without changing the electromotive force : 


Total Division on the 


Resistance, Vernier Scale, Product. 
ohms, mm. 
174 154.0 268,000 
252 106.7 269,000 
485 55.9 271,000 
2968 9,10 268,000 


In order to measure the most minute deviations, M. 
Carpentier’s transparent scale has been replaced with the 
arrangement shown in the self-explanatory illustration 
annexed, by which the most minute indication can be 
obtained. e indicating point is kept in position by an 
india-rubber or elastic band spring. ; 

In certain instances for the registration of fixed fusion 
or ebullition points, use has been made of the photo- 
graphic method. : 

A slotted opening lighted by the Drummond light pro- 
jected its image upon a sensitive plate, and left an impres- 
a —_ intense as the temperature remained for a 

onger degree stationary. 

Fired Graduation Points.—Use has been inade of prede- 
termined points of fusion and ebullition. : 

The following are the fixed points used and determined 
by M. Violle: 


Temperature. Fusion. Ebullition. 
deg. Cent. 
100 - HO 
325 Pb HO 
358 Pb Hg 
415 Zn Hg 
448 Zn 8 
665 Zn Se 
945 Ag Se 
1045 Au Se 
1054 Cu Se 
1500 Pd Se 
1775 Pt Se 


These various characteristic points are not all of an equal 
value ; for instance, the fusion point of zinc presents an 
anomaly similar to that presented by the sulphur. In 
rapidly heating this metal beyond the temperature of 
fusion, and then allowing it to cool, an interval of 
15 deg, is observed between the point of tusion and that of 
solidification, but if as soon as it is again solid, heat is im- 
mediately applied, this anomaly is not uced. The 
fusing point of silver is also slightly variable, Finally the 

ree metals, zinc, silver, and copper, have the seriously 
disadvantageous characteristic, of emitting at their fusing 
temperatures, a sufficient volume of vapour to rapidly 
deteriorate the platinum of the couples. Sulphur, and 
especially selenium, deteriorate palladium, and so rapidly, 
that this metal cannot be plun into the vapour of 
body. Neither platinum nor its alloys are affected under 
the same conditions, . 

In order to be able to observe the fusion points, the 
couple, surrounded with a thin leaf of the experimental 
met was placed inside a crucible heated in a Four- 
quignon furnace, and the point of fusion was thus easily 





noted by the arrestation of the current. In the instance 
where the metal was platinum, that is to say, one of the 
elements of the couple or circuit wire, the point of fusion 
was recognised by the rupture of the circuit. 

Study of the -Irregularities of Couples.—The gravest of 
the reproaches brought against the employment of thermo- 
electric couples, is their irregularity ; in identical 
conditions as to temperature, they do not give the same 
indications. By a consideration of the causes producing 
the —— mentioned, however, their influence can 
be calculated, and perhaps reduced. This result appears 
possible to a great extent at least, by a suitable choice of 
the metals constituting the couples. 

Want of Homogeneity of the Metals.—It is evident that 
a wire prepared with a metal deprived of hom eity, 
formed in some way by the juxtaposition of pieces of 
different character cannot make couples of a nature that 
shall have the same comparison as themselves. ides 
the electromotive force depends upon the eminentl 
variable degree of the temperature throughout the lengt 
of the wire. 

Homogeneity is therefore the first and the most im- 
portant of the conditions to be realised, and more so, 
seeing that experimentalists have not hitherto preoccupied 
themselves with this of the question. Mons. Le 
Chatelier has studied the homogeneity of annealed wires, 
15 mm, long, by heating them to a temperature of about 
700 deg. Cent. The source of heat was Famer ay re- 
moved from under the wire which was suspended hori- 
zontally, and the deviations produced were noted in the 
galvanometer. : 

ium gave important variations, at the various 











points in the length of the wire. The following Table 


he the results of a similar wire heated at points of equi- 
istances equal to 5 cm, in the length of the wire : 
Length of Wire. Deviations, 

m. mm. 
0.05 — 2.0 
0.10 + 2.5 
0.15 — 1.5 
0.20 —10.0 
0.30 — 5.0 
0.35 — 2.0 
0.40 — 0.5 
0.45 0.0 
0.50 — 1.0 
0.55 + 3.0 
0.60 0.0 
0.65 — 2.0 
0.70 0.0 


The importance of the influence of this want of homo- 
geneity on electromotive forces can be seen by comparing 
the electromotive forces developed by a platium- ium 
couple ; this last gives in effect a deviation of 5 mm. for 
an elevation of temperature of 100 deg. of heated solder. 

The experiments with iron have not been more satis- 
factory, all the samples of iron wire tested (including those 
made from puddled iron, Bessemer, both basic and acid 
extra mild stee)) have shown similar anomalies to those of 
palladium. 

Neither of these metals, iron and palladium, are conse- 
quently suitable for making thermo-electric couples in- 
tended for the measurement of high tem tures, 

Experiments were made with pure platinum wire and 
also alloyed with rhodium, with iridium, and with 
copper prepared from the cast metal. All these exhibited 
a remarkable homogeneity. The greatest deviations did 
not attain 1 mm., consequently these metals and alloys 
poe this point of view are suitable for the making of 
couples. 

The hardness of metals alters more or less their thermo- 
electric properties. For pure platinum and for ium 
this effect was senate y nil, and very feeble for the 
alloy platinum-rhodium, which only showed irregularities 
of one to two-hundredths between its condition before and 
after the hardening operation. 

On the other hand, the effect of hardening upon the 
thermo-electric properties of iron and of the cer fen, 
iridium is enormous. With the latter alloy, of 1 in 5, the 
following galvanometric results were obtained : 


H,0 Zinc at Fusion 
Boiling. Temperature. 


Metal as received from the mm. mm. 
worker... a ad 11.00 _ 
Metal hammer hardened ... 11.65 72 
» annealed at a white 
heat ih) ae mee. 78 
Metal annealed at a dull 
heat... Se = 12.00 78 
Metal annealed at a white 
heat... a aie nea 13.00 78 


Tempering.—Lightly carburetted iron, such as are the 
mildest qualities, have their thermo-electric properties 
peered modified b tempering. So far as these experi- 
ments have been ed, the other metals are not simi- 
larly affected by tempering. : 

According to Regnault’s cogerianent, “ method of 
joining the wires appears to play a réle in the properti 
of pons but no analogous effect has been noticed with 
platinum or other similar metal, Regnault’s results refer 
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to experiments in which one of the poles of his spupe was 
of iron, which could not sustain the welding or soldering 
prt without its properties becoming altered. 

The nature of the gases in which the couple is placed 
does not appear to influence its indications. It is difficult 
to fancy that hydrogen, so easily condensed by platinum, 
should not slightly modify the ne rties of the latter, but 
the influence is doubtless too feeble for it to show itself 
in the midst of the uncertainties of experiments which 
reach about one-hundredth of the value of the observed 
deviations. 

Altogether the experiments have led to the conclusion 
that it is possible to construct a couple resting compar- 
able or consistent with itself b: saiploying for the metal 
an alloy of pure platinum and platinum-rhodium—both 
melted—in proportions of 10 to the 100, and that this alloy 
was the only one amongst those studied fulfilling the de- 
sired conditions. 

Law of the Variation of the Electromotive Force with the 
Temperature.—Avenarius and Tait have shown that for 
the majority of the couples studied by them this law can 
be put between the temperature of 0 deg. and 400 deg. 
Cent. under the form of 


E =A(t—1)) + B(r? -—1%) 
7 and 7) absolute temperatures of the two solders (sou- 


dures) which becomes, whilst the cold solder (soudure 
froide) is kept in melted glass (glace fondante), 


E=at + bt?, 


The experiments of M. Edm. Becquerel with the couple 
platinum-palladium, which was carried as high as 
1400 deg., are with sufficient exactness soguendiihet by an 
analogous formule, except between 300 deg. and 500 deg. 
where they give a singular perturbation. It was, there- 
fore, necessary to reconsider this law. Its exactitude 
permits the graduation of a couple on employing only two 
fixed points similar to the method fea es or a mer- 
cury thermometer between the temperatures of 0 deg. 
and 200 deg. The experiments show that the formule 
of Avenarius and Tait apply for the platinum-palladium 
couple with the degree of approximation that would 
follow the employment of such a metal as heterogeneous 
as is palladium. The following Table gives the figures 
relating to the pure melted platinum and forged palladium, 

The mean formule is 


. 7.3 
E=4,8t+ - t?, 
1000 








| 
Observed 
See, Fixed | Deviations Calculated 
Points, (Galvano- _|Temperatures. 
metric), 
| mm. mm deg. deg. 
H,0 (water boil- vo sie 
im... | 100 | 48— 5.9 95-115 
Zn (ine fusion) 415 | 29.0- 30 400 — 410 
Ag (silver ,, 954 | 108.0-109.7 955 — 965 
Au(gold_,, 1045 | 122.6 1035 
Pa (palladium) 
fusion } | 240.3 1550 





For the other couples that have been studied the para- 
bolic formule should be completed by a third term t* and 
the curve should be divided into two parts, both of which 
should be represented by a distinct formule, In this way 
the results of the’experiments could be represented within 
nearly 20 deg. This degree of precision would be quite 
sufficient when using couples formed of alloys of platinum- 
iridium-iron or other equally irregular couples, For the 
couple platinum-platinum-rhodium, the most ae of 
those studied, a still more complete formule should be 


3 


used in order to attain a degree of precision of within 


10 deg, 

Tf the curve relative to the couple is traced it will be 
perceived that between 500 deg. and 1000 deg. it presents 
a point of inflexion of which the tangent is pie Aen ed with 
the curve over a large space. 

Between 300 deg. and 1200 deg.—the interval of tempera- 
ture in which the measurements are the most interesting— 
one can identify the curve with a perpendicular of which 
the equation would be 


E= — 0,15+0.115¢ 


In the following Table are given the results of experi- 
ments which have helped to trace the curve, and at the 
same time to determinate some new fusion and volatilisa- 
tion temperatures, destined to serve in the future for fixed 
points of graduation : 











ae Fixed Observed | Calculated 

Points. | Deviations. | Temperatures. 
deg. mn deg. 
Bed BBY ht tee 
AzH‘Cl 100 25.6 | 340 
ken | 358 wat 340 
8S nik 448 36.3 } 340 
Al tuk 448 57.3 625 
‘ 665 6L8 | 625 
Ko, SO* 665 102.5 1015 
eget 1045 105.6 1015 
BO -4.i iii 1500 | 161.0 1015 
RSs HR; wpe 17} 18K0 | 1015 


| 


Conclusions.—With the couple pure melted plati - 
melted platinum-rhodium, in = cregethon of 10 to 100— 
the measurement of temperatures below 1200 . Cent. 





a result superior to that given by the air thermometer 
when it is employed in the ordinary manner. 

In order to obtain this ision, it is useful to make the 
graduation of the couple in the course of the same experi- 
ments. In order to preserve the couple from alteration, it 
should be kept away from the volatile metals, lead, zinc, 
silver, copper, and also when the atmosphere is of a re- 
ducin: aracter, silicious matters and the refractory 
material of the crucibles. 





THE PHYSICAL SOCIETY. 

A SPECIAL general meeting of the Physical Society was 
held on February 26th, Professor W. G. Adams, Vice- 
President, in the chair. The resolution passed at the 
meeting on February 12th, providing ter facilities to 
persons living abroad for qualifying for membership of 
the Society, was unanimously confirmed. The meeting 
was then resolved into an ordinary one, at which Pro- 
fessor W. Stroud and Mr. G. S, Gulbenkian were elected 
members of the Society. 

Mr. James Swinburne read a ‘* Note on Professor Carey 
Foster’s Method of Measuring the Mutual Induction of Two 
Coils.” The author described an apparatus devised last 
summer for measuring mutual induction by a null method, 
thus dispensing with a ballisticgalvanometer. The induc- 
tion in the secondary coil is balanced by an opposite effect 
produced by a variable known fraction of the primary cur- 
rent passing through one wire of a double wound coil of 
known mutual induction, the other wire of which is 
joined in series with the secondary coil and galvanometer. 
In a preliminary trial using an ordinary reflecting galva- 
nometer, it was found that instead of no deflection being 
observed, two kicks in opposite directions occurred when 
there was iron in the circuit. A new galvanometer with 
heavy needle is now being constructed to overcome this 
difficulty. A null method of finding the ohm by means 
of a differentially wound heavy needle galvanometer is 
su ted in the latter part of the note. 

rofessor Ayrton pointed out that Professor Foster's 
method does not require readings on a ballistic galvano- 
meter, and mentioned that in practice it 1s greatly superior 
to those given in Maxwell and the ordinary text-books ; 
the chief drawback is the necessity of having large con- 
densers of accurately known capacity where large co- 
efficients are concerned. A 1 number of experiments 
have been carried out at the Central Institution by Mr. 
‘Sumpner with very satisfactory results. 

Professor Adams concurred in Professor Ayrton’s state- 
ment regarding the difficulties in using Maxwell’s 
methods in practice, and expressed his satisfaction with 
the great simplicity of Professor Foster’s method. 

** On the Determination of Coefficients of Mutual Induc- 
tion by Means of the Ballistic Galvanometer and Earth In- 
ductor,” = R. H. M. Bosanquet, M.A. The methods 
described depend on two measurements of the throws of a 
ballistic galvanometer ; first, that produced by the sudden 
rotation of a coil (the constants of which are accurately 
known), through 180 deg. about a vertical axis, and 
second, that produced by the mutual induction to be 
measured, when a current of known strength is started in 
the pets circuit. The earth induction coil is perma- 
nently joined in series with the ballistic galvanometer and 
secondary coil, and the primary current measured by an 
absolute tangent galvanometer of the Helmholtz pattern. 

If Q, and Q be the quantities of electricity which pass 
through the ballistic galvanometer in the two experi- 


ments, then Q, = ae » where NA is the effective 


area of the inductor, and Q = ae where C= GH 


tan @. 
Q MGtané@ a 


Hence + —-~ ~—- — — whereaand £ are the throws 


N 
of the ballistic galvanometer. From the above we get 
mM=-% 2NA 
B Gtan 0 


A modification to be used when M or R. are very large 
is also described. Numerical results obtained are given, 
from which it is inferred that Maxwell’s formule for 
calculating the mutual induction of two circular coils 
cannot be applied where the distance between their 
central planes is at all comparable with their radii. Ex- 
periments on an A Gramme dynamo, gave very irregular 
results when the currents were small owing to the sub- 
permanent magnetism of the machine. Further uses of 
the method are suggested, such as the absolute determi- 
nation of capacity and resistance. Remarks on the subject 
were made by Professor Carey Foster and Mr, Swinburne, 
and Professor Ayrton replied to Mr. Swinburne’s conten- 
tion that Professor Foster’s method was not independent 
of observations of a ballistic galvanometer (since capacities 
are determined by their means) by pointing out that 
where accurate standards exist it is quite legitimate to base 
other absolute measurements on them, 

Professor Reinold then read an abstract of a paper on 
** The Continuous Transition from the Liquid to the Gaseous 
State of Matter at all Tem tures,” by Professor W. 
Ramsay and Dr. Sydney Young. The authors find the 
relation between pressure and temperature of gases and 
money at constant volume Tana p=bt—a, 
where } and a are constants, and, therefore, conclude 
that the isochors (i.e., curves connecting p and ¢ for con- 
stant volume) are straight lines. 

At temperatures below the critical point the isotherm 
during ge from the gaseous to the liquid state, is a 
serpentine curve intersected by the horizontal line of 
vapour pressure corresponding with that temperature, 
the two areas between the curve and straight line being 
equal. By experiment and extra-polation the authors 
find the loci of the apices of the serpentine curves, 


the critical point. The above results are proved for ether 
and carbonic dioxide, and the authors believe them to be 
true for all stable substances. Professor Riicker remarked 
that if similar relations hold for liquids and solids, the 
triple point of intersections would be of immense interest. 
Professor Perry whilst regarding the results as of vast im- 
portance, thought the curves and calculations should be 
very carefully discussed before being finally accepted. 








FOREIGN AND COLONIAL NOTES. 

_ Coal on the Northern Pacific.—Steps are being taken to 
form a company to work a vast tract of coal lands on the 
main line of the Northern Pacific Railroad, about 100 
miles from the Pacific coast, and 18 miles from Ellenburg. 
Some 21,000 acres are awaiting development, some of the 
veins being 6 ft. in thickness. The coal is of the nature of 
anthracite, and already 200 tons daily are being nagotes 
to Northern Pacific locomotives. The Northern Pacific 
intends to own all the stock in the new company, the 
amount of capital not. being yet fixed. It does not intend, 
however, to attempt the mining of the coal. 


Twenty-four o’Clock.—With the next change of time 
tables, the twenty-four o’clock system will come into 
force on the eastern division of the Canadian Pacific Rail- 
way. 

Canadian Iron Ore.—The Kingston and Renfrew Rail- 
way Company is beplnsiog to ship iron ore, Early last 
year a aoe of Chicago steel manufacturers and 
Canadian capitalists had the route followed by the line 
thoroughly prospected, and they were rewarded by finding 
large beds of Bessemer ore of excellent quality. The 
syndicate shipped in 1886 about 4000 tons, and it has 
deaky contracted for the delivery of 30,000 tons this 
year. 

Blast Furnaces in the United States.—At the commence- 
mence of January this year, there were 130 blast furnaces 
in operation in the United States, their aggregate produc- 
tive capacity being 40,736 tons per week. At the com- 
mencement of July, 1886, the number of furnaces in 
blast was 117, their aggregate productive capacity being 
36,762 tons per week. 


The Messageries Maritimes.—By a new contract which 
has been entered into between the French Government 
and the Compagnie des Messageries Maritimes, the mail 
service between Marseilles and the Australian colonies 
will be conducted at a much increased speed. Hitherto 
the steamers have been required to maintain an average 
speed of eleven and two-tenths knots per hour ; but from 

anuary 1 the speed is to be thirteen knots throughout 
the voyage, If aproposal submitted by the company to 
the French Chambers is ratified, the duration of the 
voyage will be further reduced by at least six days. The 

rojectis for the present line of steamers to leave out 
Réunion and Mauritius as ports of call, and come direct 
from Mahé, in the Seychelles Islands, to King George’s 
Sound, and thence to Adelaide, Melbourne, and Sydney.. 
The services to Noumea, Réunion, and theMauritius will 
be conducted by branch steamers. 


Steel Rails in the United States.—The production of 
Bessemer steel rails in the United States last year was 
1,680,000 tons. The corresponding production in 1885, 
was 1,074,607 tons; in 1884, 1,116,621 tons; in 1883, 
1,286,554 tons; in 1882, 1,438,155 tons ; in 1881, 1,330,302 
tons; in 1880, 954,460 tons; in 1879, 683,964 tons; in 
1878, 550,398 tons} and in 1877, 432,169 tons. It will be 
= that the production of 1886 was unprecedentedly 
arge. 

Coal and Iron in Arkansas.—New discoveries have been 
made of coal and iron in Seuthern Arkansas. The coal 
is described as excellent for steam purposes, and the iron 
is similar to that found in Northern Louisiana. 


Western Australian Railways.—A syndicate represented 
by Mr. Brown, from New Zealand, has been negotiating 
with the Western Australian Government to construct 
a railway on the land grant system, from York to 
Eucla, vié Hampton Plains. The Western Australian 
Government has favourably considered the proposals, 
which will be laid before the Colonial Legislature next 
session, 

Western Australian Railways.—A tender of Messrs. 
Millar Brothers to construct a railway between Clackline 
and Newcastle, a distance of thirteen miles, for 39,000/., 
has been accepted by the Government of Western 
Australia, 


Coal in New South Wales.—A diamond drill boring for 
coal on the Holt-Sutherland estate, fifteen miles from 
Sydney, struck a seam of 2227 ft. This, in connection 
with other bores, proves the continuity of the main coal 
seam from Wollongong to Newcastle, right under Sydney 
and its suburbs, 


Victorian Railways. —The Victorian Railway Com- 
missioners have accepted a tender of Messrs. J. Falking- 
ham and Sons for the construction of the Great Southern 
Railway of Victoria at a cost of 251,271/. 


Northern Pacific Railroad.—The Northern Pacific Rail- 
road Company will, it is stated, build a branch from 
Kalama on its Pacific division to Astoria. The chief en- 
gineer was recently in Astoria inspecting the frontage 
and looking for depot grounds, 

m Port pres he Dunedin Chamber of pees mee 
as passed an emphatic protest against a proposal to float 
a loan of 75,0007. in London to construct a second and 
larger dock at Port Chalmers, on the grounds that the 
present and prospective trade of the port does not war- 
rant the belief that the dock would pay interest on the 
cost of construction, that the security offered for the pro- 
loan is insufficient, and that the statistics given 








can be obtained with an approximation of about 10 deg., 


corresponding with different temperatures, to intersect at 


fs support of the scheme are illusory, 
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1 tudinally in recoil and in returning to the firing positi side bars at end, and of circular 6 Soe end 
“ENGINEERING” ILLUSTRATED PATENT | trunnion trae C ie provided with ee erie tie dis ten, onl oe eae leh tion by the 
ings B' on a forked standard hich is able to rotate about a movement of the chain. (Sealed Deomber fi, 1886 a 
RECORD. Teellond aul bedeeaoaied A tbek ir . ted on asup- 3507. ©. S. Scott, Cadiz, Im 
Compiep sy W. LLOYD WISE. bydralic control aia eed ot! Ciuteh. (8d. 1 Fig.] March 12, 1886.—The wheel Seen 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS to the trunnion blocks. Coiled springs behind | {2¥ardly to a wheel B which runs on a cam C that revolves hem 


UNDER THE ACT OF 1883. 


The number of views =~ in the Specification Drawings is stated 
= each case after the price; where none are mentioned, 
pecification is not illustrated. 
Whore” Inventions are communicated from abroad, the Names, 
oun of the Communicators are given in italics. 
of Specifications may be obtained at 38, Cursitor-street, 
ote, E.C., either personally, or by letter, enclosing 
amount of caper and postage, addressed to H. Reaper Lack, Esq. 
7“ date ss advertisement of the acceptance of a complete spe- 
‘ion is, in each case, given after the abstract, wnless the 
pment has been seated, waits the Gate of sealing is given. 
—— may at any time within two months the date of 
advertisement of the acceptance of a complete specification, 
pach pen the Patent Office ef opposition to _ grant of a 
‘atent on any of the grounds mentioned in the A 


AGRICULTURAL cadaaininy. 


10,060. J. Ho E. T. Bousfield, and G, Gib’ 
Bedford. Improvements in Sheaf- ~ 
vesters (11d. Figs.) 


Machines. 
August 25, 1885.—This invention relates chiefly to an improved 
knotting mechanism in which the string-holding or gripping devices 
are mounted upon a swinging frame pivotted on the knotter 
shaft, and arranged in combination with the knotting hook and 
poo ‘apart ie it by an elastic or yielding support. (Sealed 


pacha J. Marshall, Goteeee™. tan Im- 
Machines. 1 Oy.) De- 


provements in Thrash’ 

cember 10, 1885.—According to this invention the ~ RE boxes are 
made about the width of the inside of the thrashing machine, and 
are divided transversely into lengths, which are nes rtcntend 
driven from one and the other of the shoes by driving arrange- 
ments like those shown in the specification of Patent N No. 1658 of 
1885 granted to thesame inventor. (Sealed December 17, 1886). 


14,608. D. Nagy, agg B An Im- 
Reores Steam h. (8d. igs.) Novembe 11, 1886,.— 

he improved plough consists of ‘ transverse plough frame m 
arranged on a traction engine, the frame being provided at its 
extremities with pulleys OC, round which is slung an endless chain 
to which are fastened the shares I., II., III., IV., V. As the engine 
moves on, it also sets in motion the endless chains of the frame, 









































¢ 


and Lente nee the shares, so that the field is ploughed in one 
of a bread he os to the length of the transverse frame. e 
shares with their colters and moulders are set on frames guided 
between rails fixed to the side wails of the transverse frame, and 
are arranged in two sets driven in contrary directions so as to pre- 
serve the AN ong ty 3 of the eg e transverse frame is 
— . ed from the traction en; road means of a crane O and 
el 


(Sealed February 18, 188 
FIREARMS. 
of Aiming Gu Purkis, Upper Walmer, Kent. Mode 
Guns ~ Ak a of Artificial ht, and 
therefor. (6d. 1 Fig.) mber 


Ap 
mee 18865. — hee ing to this invention a lamp is fixed on a gun in 


such a manner that when the light from the lamp is projected 
. m the object to be aimed at, Sas ht at the breech and the 
ject shall be in line. The 1 concentrated upon the 
by aad sight,” which is visib! 4 ‘an a tube at the of 
the lamp. (Sealed December 28, smell . 
1751. T. Nordenfelt, Lond Improvements in 
Gun Mountings, (8d. 8 Fige) February 5, 1886.—The 

















trunnions of the gun D are carried in blocks which are able to slide 
along guides upon the trunnion frame C, so that the gun can move 








thet plooks fond constantly t the gun forward as far as the 
ides in the frame will to pre blocks to go. The gun is aimed 
y the aid of a shoulder piece R extending rearwards from the 
unntint frame. When the gun is fired the recoil is resisted by | We 
the ns in con cylinders CS, and only as the 
liquid in the cylinders is able to find passage from one side of the 


iston to the other through passages which are progressively con- 
as the recoil proceeds. After recoil Rhe sprin = 


the gun forward again into the firing position. (Accep 
cember Aosy 


’ 
3205. Hoyle, Bangs aonsnay mt Tyne. puerere. 
mente in 2 ita phe / Ordnance for 
Defences. (8d. 6 Figs.) e 2: 6, 1886.—This invention is ap- 
rive a pro where the gun is "raised for firing, and after 
ring descends under shelter, and whereby the recoil wie is 
forse out ofa cylinder past a valve into an air chamber, and so 
a portion of the energy of the recoil is stored and rendered avail- 
able to raise the gun again to the firing position. e ram 
enters the recoil cylinder A, and carries a crosshead C, which is 











einbed tothe side levers D, the upper ends of which have bear- 

in which the ns carried y its trunnions. The by-pass 
pen ve H is worked by the hand lever K. The gun is prevented 
from overrunn the firing a by chains connected to the 
sidelevers D, which automatically move the hand-lever and close 
the by- -pass valve, The platform is carried by cone pera we which 
run on a ring tail or racer O, which is provided with teeth for 
training, or ring with which clips on the plat- 
form engage. (Accepted January 12, 1887). 


MINING. 


1 =. Ww. hha London ening & Accidents 
16 Figs.] December 28, 1885.—This in- 
vention res for its object to — over-winding ‘and to prevent 
accidents which might arise from the failure of the hoisting tackle. 
Inventor claims the a of communicating the motion of the 
hoisting tackle to the side breaking appliances, but of a reverse 
order, to arrest and — the cage when breakage of the ropes 
or chains take place ; the principle of connecting id levers to 
the breaking ap liances, attached by fulcra to the inner sides of 
the cage to admit of manual oe being applied to arrest and 
suspend the cage when desired ; and the Principle of effecting by 
means of an automatic disconnecting link a conrection pw Bed 
the cage and hoisting tackle which is absolutely secure, and a dis- 
connection which is absolutely certain. (Sealed December 31, 1886). 


785. R. C. Pay Teschen, Austria, 
Improvements in A zy. 4 Facilitating th 
rime or Q) TY Coal er Minerals. " 


(8d. 
19 Figs.) January 18, poy teed om ; oom essentially 
of a rod divided longitadinally into two parts a and a!, thecontact 


surfaces of which have each a series of corresponding notches a2 
formed in them and designed to receive ina tion inclined to 
the axis of the tool, small cylindrical bars If the part a' be 


displaced relatively’ to the part a, the loosely inserted bars a3 






SSO 





will gradually assume a more or less erect position and thus force 
away the oo a, Fig. 1 ill @ modification in which the 
part a! is adapted to be withdrawn by means oi hydraulic pres- 
sure, and is located in the axis of the tool between two laterally 
— none bo Fig. 2 shows the tool in its expanded con- 

tion. 
coal or other ese and by its expansion to break away the 
material between the tool and the adjacent borehole. (Sealed 
January 25, 1887). 


TRANSMITTING POWER. 


15,200, J. Bradshaw and M. H. Bradshaw, Has- 
ton (6d. 4 Figs.) De 


ble 
cember 11, 1885.—The links lieve an open hook and recesses in 





This shaft 
eccentric to the inner wheel B and cam, A circular w edge- 
clog E.is placed between the wheels and held in by a 
spring ¢, or out by apin Ak. The motive power is applied to 





et ay tothecamC. As long as the cam is operated in 
ion indicated by the outer arrow, the clog is drawn after 
it ~~ the spring, and the wheel B is free to revolve in the same 
direction, meshing in the teeth of theouter wheel. But when the 
cam ig eet in the direction of the inner arrow, the clog be- 
comes wed; in between the two wheels, and the entire me- 
chanism is locked together. (Accepted December 31, 1886). 


G. Folnen, Dewsbury, Yorks. Improvements 
in Drums, Wheels, and the like. 
(8d. 5 fuel "March 10, he object of thie invention is to 
make the boss of pulleys, &c., adaptable to various sizes of shafts. 
The holein the boss A is made much larger than the diameter of 





the shaft B, and taper from each side to the centre. Wedges C 
are inserted endwise a the boss, and drawn together by means 
of screw bolts D. wedges are thus forced against the boss 
and against the shaft is such @ manner as to securely hold the 
pulley in position. (Accepted January 22, 1887). 


ELECTRICAL APPLIANCES. 


11,355. O. Imray, London. (W. W. Averell, Washington, 
U.S.A.) Rpgcovemanss ” Conductors for 
Driven Vehicles. (6d. 3 Figs.) September 7, 1886.—The 
conductor consists of a conducting rail embedded in a non-con- 
ducting body of asphaltic concrete contained in an insulated box 
or ee = which serves for the return circuit. The conducting 
rail is wholly embedded in the road bed, exposing its upper face 
only to a wheel on the car. The car is also provided with wheels 
running on the edges of the trou dere ben and mounted on spring arms 
connected to the motor. December 24, 1886). 


H. Newton, London. (Z. D. McCracken, 
Alpine, New Jersey, U.S.A.) Improvements in Tubes or 
Conduits for nder, Sy ee Electric Con- 
ductors, and rings for Electric 


Conductors, [8d. 4 Figs.) ber 19, = tube sec- 
tions are laid with separated ends and composed o ag a 
strips of vegetable paper, wound spirally and eked by india 
rubber or other suitable omen Noe a cme sleeve connect- 
ing the tube sections, in com tion with conductor sections 
arranged in the tube sections, and each having an insulation 








com irally wound strips of vegetable paper, er a filling 
of Saontatang "seahartal within the tube ti 
sleeve, and in which the conductor sections are nbe dded, the 
tube sections being roof, and serving to insulate the con- 
ductor sections from om currents and protect them from mois- 
ture. neg a aa 1887). 

13,341. H, pom, Sone ion. (E. D. McCracken, 
Alpine, New - a We A, Ponce provements in Machines 
for Covering an ting Electric Wires. (8d. 11 


Figs.| ‘October 19, eee This ie invention relates to a machine by 
ome of which wire for electrical p may have b pany to 
t an insulating covering consisting “2 o ond woun: 

bing strip or strips of paper, the applied with aa an 
adhesive su’ , and forming A. feel the” sulating covering 
for the wire. The improved machine comp) 
ing forward the wire from one reel at the feedin 
Prgms and winding it upon another reel at the delivery end of 
e machine, a rotary spindle through which the wire is passed, 
together with means for ways ope a bobbin of r, for apply- 
ing to the inner side of the re per an adhesive su ice, 
—_ as a Live) aa \ ~ eee sald pane yr 
ing or consolidating the ly woun per, carri y 
indle and prefernbiy also devices revoly- 


ons revolving with the spi 
ing with the spindle for Straightening the wire before the paper is 
applied to it, (Sealed January 25, 1887). 

462, N. J. Raffard, Paris. wevemente te 
the Methods of and Apparatus for ting 4 


erings 

be i November 26, — —The appara’ 
an air pump and surrounded with a 
sean jacket which aoe temperature being _— to 
the degree desired. Two orifices provided with pack: 
guide the covered cable or conductor to be; ate 
whilst it is passi: a the apparatus. The covered cable 
before entering the desiccating a) us, through a vessel 
containing the substance with which it is to be coated, and on 
leaving the apparatus it passes through a second vessel contain- 
ing paraffin or other suitable substance. (Accepted December 31, 


is designed to be inserted into a borehole in the | 1886). 


ENGINE AND PUMP FITTINGS. 


15,180. H. mee ee London, So ee eieome for 
the Ends of Pipes a 
(8d. 5 Figs.) | Sse Bea: 10, 1885. 
heads of the twoend pieces being a together, the lugs in a 
loose tubular collar surrounding one h are made to enter the 
mouths of the grooves cut in the oa oe turn then 
given to the collar causes the lugs to move along the screw 
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thread ions of the grooves, and thus lock the two pieces 
tightly Eogether. (Sealed January 7, 1887). 


15,707. E. 


en 
ber 21, 1885.—The improvements consist in forming es 

in the working faces of slide valves or cocks, such that any 
between the working faces will find its way into the outer air. 
(Sealed December 28, 1886). 
Grant, Li ig ts in Pack: 
» lV mprovemen Cc , 
ing for Glands, Stuffing Boxes, the like. (8d. 4 
Figs.] December 24, 1885.—The improved metallic pecking con- 
siste of one or more pairs of packing rings of wedge-shaped cross- 
section, one member of each rt having an exterior conical 
surface, being turned in its interior to fit close against the rod, 
the other member being turned on its exterior to fit the walls of 
the stuffing-box, and having an interior conical surface turned to 
fit the exterior conical surface of the other member of the pair. 
(Sealed December 24, 1886), 

15,927. T. Witter, Bol Lancaster. Improve- 
ments in “Back Pressure” Valves. (8d. 3 Figs.) De- 
cember 28, 1885.—The valve casing is provided with a valve seat 
set at an angle so as to insure almost a straight passage through 
the same when the valve, which ig of the “flap” type, is open. 
(Sealed January 4, 1887). 
15,938. A. Gautier and 8. Pozzy, Paris. Self-Fitting 
Joint Pin, (6d. 8 8.) December 28, 1885.—This invention 
relates to the use as a joint a of a band of metal wound into 


volute form and sprung into holes of the pieces to be jointed to- 
gether. (Sealed Decetnber 31, 1886). 


OBTAINING POWER. 


7298. H, E. Newton, London, (7, Dufy, San Fran- 
cisco, California, U.S.A.) An ave Motor. 
{lld. 16 Figs.) May 81, 1886.—This invention relates to the 
production of motive power from the action of the waves, whereby 
air is gg. and stored in reservoirs for delivery to ma- 
chinery. e improved motor is mounted on a buoy anchored in 
a bay or harbour, or at sea for service as a signal, relief, or light 
station, and is provided with means for gene lectricity for 
illumination and other purposes. Within the buoy A is a 
. ballasted basin B poised on the bell-shaped top of a conical 
standard C bolted tothe bottom of the buoy, The basin is thus 
always maintained level, and its floors are always on the e of 
thehorizon. Air pumps D are bolted to the side of the nB, 
whilst the pump pistons in the cylinders are loosely attached by 
means of connecting-rods to lugs on the side of the buoy. 
The ballasted basin B to which the pump cylinders are at- 
tached, imparts the wave power received from the buoy to the 

jumps, the weight of the ballast in the basin being the = 

ent of the pressure exerted on the pump pistons. The dotted 
lines show the movement of the buoy in imparting a,full stroke 
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tothe pumps, The compressed air passes from the pumps through 
a pipe G to an air chamber F, and thence by a pipe to the com- 

air receiver E which encircles the buoy just above the 
water-line. The com air operates the engine I which 
drives the dynamo J. The movement of the basin may be re- 

y means of abrake b, Whenever the water is too quiet 
te give the required energy to the buoy, ite action is supple- 
mented by a water reservoir R which is attached round the tower 
O in four compartments. When the wavesmake the action of the 
buoy energetic, the water is from the reservoir, At- 
tached to the a segment of the a O, a heavy iron frame- 
work Q in which are secured a signal whistle U, which is gee ps 
by com air from the reservoir E, an electric light V, and a 
bell W. The valve waver Bee Ye here to a sailing vessel as an 
auxiliary means of propulsion. @ compressed air may be 
applied eyo the water through a large pi 
i 9. th ; of Poy GA yt the water, 
where e pressure e com on the com- 
bined with its expansive force, will drive the vessel ahead. (Sealed 
September 21, 1886). j 


10,796. J. B. Prohias, London. ee gee in 
and Applying Power. [ 1 Fig.) A 

e improvement consists in the em ent of hollow 

beams or balanciers, which are to rock by means of an in- 

closed liquid, gun-shot, &c. Inventor believes that with this so 

simple motor will be able in future time to bring forth the 

perpetual motion. (Accepted November 12, 1886). 


10,068. T. Griffiths, St. David's, Im- 
Propulsion, (8d. 3 Figs.) August 
Er 1885.—Inventor claims the method of : ion and tat 
way and balloons by reaction 
from a jetor jets of steam from an boiler 
Se eee ae ct mee gee 
combined , air, being delivered through a nozzle 
into the atmosphere. (Sealed August 27, 1886). 


168. R. Watkins, London. Improvements in the 


7 | to 





and Working of V: 


baqueous Use, (8d. 6 
vessel is of circular cross-section. are adapted 
be extended or retracted by means of suitable machinery, 


thus increasing or diminishing the volume and consequently the 
displacement of the vessel. By this means of varying the dis- 
placement, the general configuration of the vessel is preserved, 
and the resistance to its longitudinal motion thro the water 
is not seriously affected. (Accepted November 5, 1886). 


209. R. Hughes and W. Griffin, Bilston, Staffs. An 

Improved Pro; A tus for Ships or Vessels. 

8d. 5 Figs.) January 6, —This invention relates to feather- 

les combined ther so as to form an endless chain run- 

ning over drums, bow and stern, on both sides of the vessel. (Sealed 
January 14, 1 


284. J. E. Holloway, Wimbledon, Surrey. A New 
or Sepnoved. Mahan af snd Ay or Appli- 


ances or ts and Canoes. 
(6d. 6 Be) January 7, 1886.—According to this invention 
dle-wheels or propellers are rotated by levers to which a row- 
or reciprocating motion is given by the oarsman. The levers 
are connected to the crankshafts of the paddle-wheels by means 
| connecting-rods and universal joints. (Sealed January 14, 


369. Sir E. J. Reed, London. Improvement in 
Ships of War. (8d. 4 Figs.) January 9, 1886.—Inventor 
claims the combination in vessels of war of a protective deck 
situated above the water-line, with thickened aide plating imme- 
diately below the said deck, for the peers of extending between 
wind and water that protection which is afforded by the horizontal 


ene decks of “ pro ships.” (Sealed January 14, 

10,461. J. J. F. An ements 

= 2 Coganees of Ships and ao ° 
uid, uid, and er Cargoes, Applica 

also to “ er and Vessels, ld. 17 Figs.) 


other 5 
August 16, 1886.—The improvements consist fi internal ins, 
sides, or casings worked along the vessel, fore and aft, extending 
from the orlop or lower deck or hold beam stringers to the upper 
or main deck of the vessel, and shaped in such a manner as to 
form a kind of inverted hopper or receptacle for the cargo, the 
sides, skins, or casings from the hopper being continued a. to 
form gs between or coamings above the upper or main deck 
of the vessel. The lower frames cf the vessel being sb around 
the casings or inverted hopper, and continued up the internal 
skins, &., to the upper deck, or made to stop under the lower 
deck stringer, and the side frames of the vessel being worked 
from the lower a stringer internally of the casings. (Accepted 


7, 


INDICATING AND REGULATING APPLIANCES. 


3967. J.G. Jones, London. Improvements in Ap- ( 
Deep-Sea Sounding. 


ie for D-! . (8d. 8 Figs.) March 20, 
886.—This invention relates to improvements in apparatus de- 
scribed in Patent No. 4437 of 1879. The instrument consists of a 
snipe ovate wd B art en | together, the lower edd Ha 

ng a water-tig amber, and the upper part a open e 
water. A corrugated india-rubber tube bis fixed at its upper end 
to the lower end of the chamber a by a conical ae and 
is free to descend within the lower chamber a!. e jower 
end of the tube } is closed by a dl fixed on the end 
of a rod c, which carries at its upper end a pin attached to an end- 
less band d that is mounted on rollers and carries a pointer d? 
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which moves over a fixed graduated scale. 
the column of the water acts upon the surface b! on the lower end 
of the internal rod c, in its descent it extends the india-rubber 
tube } in the lower chamber, and the pin in the upper end of the 
rod ¢ carries the pointer d2 attached to the endless band with it. 
When the pressure is removed by hauling up the instrument, the 
rod ¢ resumes its normal tion, whilst the pointer d? is left at 
the position reached on the uated le, thus indicating the 
exact vertical depth to which the instrument has descended. The 
india-rubber tube b is tected from bulging when subjected 
to pressure by a coiled spring 08 around it. This coiled spring 
may be arranged to weigh the column of water and indicate the 
weight by means of a ter. (Accepted January 22, 1887). 
15,292. G. Westinghouse and F. Moore, weinen, 
Penn., U.S.A. Improvements in Thermostats, [ 
8 Figs.) November 23, 1886.—The object of this invention is to 
— an — of small compass by means of which the 
perature of an apartment may be maintained at a uniform 
determined tem) by the automatic —— of the supply 
of heating medium coincidently with an P amen we ved to 
variations of temperature above or below the determined degree. 
The thin metallic receptacle 1 is filled with alcohol or other liquid 
having a high degree of expansibility, and. is closed at its lower 
end by a movable abutment or flexible d 4 which a 
** follower” 9 is pressed by a spring. The lower end of the fol- 
lower 9 rests upon levers 18 arranged in such a manner that a 
slight degree of movement of the 4 and follower 9 
caused by the expansion or contraction of the liquid in the vessel 
1, will induce a increased movement of the valve 8, 
consequently, that comparatively slight of tem 
will act effe stively 


When the pressure of 


variations 
to regulate to the required degree the passage 





essels 
8.) January 6, 1886.—The | The 
terminal sections are ada} 


and | stains; in 1 


for | of heating fluid theoush the opening controlled by the valve. 


a usted by screwing up the spring of the 
follower ta Fig the follower 9 4 formed in one piece with the 
valve 8. The amount of movement of the valve depends upon 











the difference in sectional area between the cylindrical extension 29 
of the hyn ee ed 4andthe chamber1. In case the apparatus 
may be oe by regulating the tension of the sp 
upon the }? 25 at the top of the chamber 1. (Acce, 

ber 24, 1886 s 


MISCELLANEOUS, 


9971. J. J. Royle, Manchester, Im 
Apparatus for Heating Water and 
= Gas or other Fuel and Automatically Con 

oe Same, Applicable also to Heating Stoves. (8d. 

A “4 on to this eye ya 

, the steam era’ passes a e 
heating burner, where it dilutes the gas, and Ssaues t ey flame to 
an amount just sufficient to keep the water boiling without waste. 
Sealed August 31, 1886). 

15,831._A. J. Gimson, Leicester. An Improved 
Steam Press for Hosiery and the like 
Articles, [8d. 38 Figs.) December 24, 1885.—Inventor claims 
—— the employment of steam at a pressure acting on the un- 
derside of a piston ina cylinder, so as to raise the movable bed to 
press hosiery and such like articles. (Sealed December 28, 1886). 


228, G. G. M. Harding London. (La Société 

de Sel , Belgium. provements in the 
Construction of Lattice es, (Sd. 40 Figs.) January 
6, 1886.—This invention relates to the construction of tubular 
girders of square cross-section of a small number of elements 
which are always of a like kind and are formed by a combination 
of angle-irons. (Sealed January 14, 1887). 


1830. J. Waelde, London. An Improved 
Machine. (8d. 3 Figs.) February 8, 1886.—The machine is 
designed to carry two men standing and acting with their feet on 
a rope or chain which causes a shaft, to which are fixed feathering 
wings, to revolve. Inventor’s claimsare: ‘1. That this machine 
can be used messages in a quicker manner than any other 
invented until now known. 2. That Iam the only and sole in- 
ventor.” (Sealed January 7, 1887). 


$232. C. A, Johansson, 
Tanne Om Rotating Bhatte [ 
The shaft a is guided hy a bearing c 


vements in an 
era Steam 





Stockholm. Improved 
the End Pressure or 


. 4Figs.) March 8, 1886.— 
fixed in the bracket d, and is 





provided with a steel pivot 6. The end thrust of the shaft is 
taken by two discs e, e, which run loose on a — J mounted 
in the support g. This device for taking the end pressure may be 
used either for vertical, horizontal, or inclined shafts. (Sealed 
February 1, 1887). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in = 
be 


United States of America from 1847 to the present time, 
reports of trials of patent law cases in the United States, fee hen 
consulted, gratis, at the offices of EnamvzEarine, 35 and 36, Bedford- 
street, Strand. 





GoLp 1n SwEepEN.—The production of gold at the Falu 
mine, Sweden, where ow has been worked for several 
centuries, shows a decided increase on the last few years. 
It amounted in 1884 to 18,520 i in 1885, to 45,432 

i in 1886, to 67,268 is tends in some 
manner to make up for the loss caused by the unprofitable 


3; in 1 





state of the copper market. 
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minute being the limits of speed for the most grave | nected alternately to two positive and negative 


STENO-TELEGRA PHY. and the most impulsive. In a fortnight one can! battery poles P.P', the middle of the battery 
f [SreNo-TELEGRAPHY is a system of transmission in- | learn to read the printed characters, while it takes | being put to earth. These keys are in connection 
vented by M. G. A. Cassagnes, of Paris, and by its | six months’ practice to become a rapid operator. | with the contact segments of the distributor D. 
The object of M. Cassagnes’s invention is tocause | A rubber F, keyed on the axis of the soft iron 
| the stenographic machine to produce this band at a toothed wheel A, is driven continuously; and in 
| distance—it may be of hundreds of miles—with the | passing successively over the contacts, it puts them 
same rapidity as it does when the paper‘is in the ma- | in communication with the line. | If. it under- 








means it is possible to transmit a despatch in short- | 
hand along a single wire, and to print it at a distant 
station in stenographic characters with a rapidity 





exceeding that of any telegraphic apparatus now in 
use. The fact that a single sign will represent a 
syllable, which ordinarily requires several signs for 








Fig. 1. 


chine itself. To this end the keyboard and the print- 
ing mechanism are connected by a telegraphic wire. 


Line 

















each letter, reduces the number of electric impulses 
per word very greatly, and permits of 200 words a 
minute being sent by hand, and still more by the 
automatic process. Any stenographic machine may 
be employed to translate the spoken or written 
word into signs, but it is the Michela machine 
which has been used hitherto. In this the operator 
sits before a keyboard of twenty keys, and by press- 
ing them he produces upon a band of paper a graphic 
representation of the words he desires to record, 
and from this paper they can be read. By the aid 
of this machine a practical operator can report at 
the rate of 200 words a minute, that is, faster than 
the most rapid orator can speak, 80 to 180 words a 














Currents from the transmitter are collected by a 
moving rubber which transmits them in succession 
to the line, and at the distant end they are received 
by a similar rubber which distributes them in proper 
order to the corresponding ets which work the 
dies, Thus each key is put in electrical connection 
with the corresponding die several timesa second, and 
if is —— a ae is sent to operate the “y" 
igs. 1 an are diagrammatic illustrations o 
the steno - telegraphic system, and Figs. 3 and 4 
perspective views; they represent respectively the 
transmitting and receiving apparatus. The key- 
board at the transmitting station is composed of 
twenty keys furnished with electrical contacts con 


L 














stood that there exists at the receiving station 
(Fig. 2) a similar distributor D', of which the 


Fig. 2. 
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Toca! Battery 






rubber F turns in perfect synchronism with that of 
the transmitting station, and of which the segments 
in contact are in connection with the polarised 
relays R*, R*, R®.. . . R®°, it will be seen that the 
currents emitted by the depression of the keys at 
the transmitting station, will be received at the dis- 
tant station in the bobbins of these polarised relays, 
which will act on their armatures, and will close the 
circuits of the local battery P',. The currents fur- 
nished by that battery will work the dies of the 
printing apparatus corresponding to the keys de- 
pressed by the operator. When the stenographic 
signs corresponding to the keys touched have been 
printed on the band of paper in the receiver, that 
band receives a slight movement in advance in 
order to permit of a new line of characters, and so 
on. There is thus obtained by a single wire the 
exact reproduction of the paper band already de- 
scribed. The printing mechanism (Figs. 1 and 2) 
comprises twenty dies carrying the stenographic 
signs corresponding to the twenty keys of the trans- 
mitter. Each of these dies can be pressed against 
the band of paper by the action of the armature of 
the corresponding electro-magnet. There are twenty 
of these magnets, the bobbins eee of which are 
connected at one end to the terminal V, and at the 
other end to the posts v, v, v, v, of the relays 
Having described the principal features, we will 
now turn to the details. A stenographic line cor- 
responds to the depression of a certain number of 
keys, twelve at the most. Suppose, for example, 
that the keys 3, 4, and 6 are depressed ; at ‘the 
moment when the rubber F arrives at the contact 
3, the corresponding rubber F is on 3', a current 
traverses the line and draws down the armature of 
the relay R, upon the post v,, the battery P'!, is 
connected to the electro-magnet e,, and the die p, 
imprints its character upon the band of paper rolled 
upon G and ing under the dies. The next 
instant the rubber reaches the contacts 4, 4'; then 
6, 6'. The battery P', is successively connected to 
€4, ¢s, and the dies p,, p, are drawn down, the band 
of paper remaining stationary. At the moment the 
line is complete, the relays are readjusted by aid of 
local’ currents. When the last is replaced no 
current traverses the circuit of the battery P",, the 
armature of the electro-magnet M, which is in this 
circuit, is free, and the paper advances by an in- 
terval corresponding to a line. A second combina- 
tion of keys is then depressed, and a fresh line 
printed, and so on, ‘After each emission of current 
the line is put to earth by the movement of the 
rubbers. ' 
In order that such results may be obtained by a 
single wire, it is imperative that the rubbers shall 
move with perfect synchronism, and to obtain this 
the phonic wheel of M.' Paul la Cour, of Copen- 
hagen, is employed. This has already been de- 
scribed in our columns,* but we will give a short 





* See vol. xli., page 493. 
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account of its action to render this apparatus clear. 
The phonic wheel consists of an electric tuning- 
fork, the vibrations of which are maintained by 
the intermittent passage of a current from the con- 
tact battery P yes the bobbins of the elec- 
tro-magnet H. These interruptions are produced 
by the vibrations of the fork itself, which close 
and break a contact at the extremity of one 
of its branches. The vibrations of the second 
branch are employed to send currents, also in- 
termittent, from the battery B, into the bobbins 
of the electro- magnet E. In order to prevent 
5 er at the point of rupture of the circuits, two 
shunts of high resistance are arranged round those 
points. Opposite the poles of the electro-magnet 
E isa wheel A of soft iron, provided with teeth on 
its circumference, and having on its axis a wooden 
box filled with mercury and designed to act asa 
flywheel. Also upon the same axis is the rubber F 
which travels over the distributor D. If the wheel 
be rotated in the first instance by hand, it will con- 
tinue to turn by reason of the successive attractions 
on the teeth by the poles of the electro-magnet E. 
The wheel cA gamed og a speed which will be deter- 
mined by the number of vibrations of the forks, and 
by the number of teeth in its circumference. This 
speed will be sensibly constant. 

The receiving apparatus comprises a set of similar 
apparatus, and if the two wheels have the same 
number of teeth, and the tuning-forks have been 
regulated to give approximately the same number 
of vibrations, the two speeds will be about the 
same. To render them absolutely identical the 
sending distributor carries two special contact- 
pieces connected, the one to the positive line bat- 
tery and the other to the negative. At the corre- 
sponding point of the receiving distributor (Fig. 2) 
there is a single contact which is in connection 
with the bobbins of the polarised relay r. The 
wheels being set in movement and their speeds 
not being exactly equal, a moment will arrive 
when the rubber F will pass over one of the 
two correcting contacts at the sending station, 
just as the rubber F'! is on the correcting con- 
tact at the receiving end, At this instant there 
will flow into the relay r a current, positive or 
negative, according as F is on one or other of the 
correcting contacts. The current will make the 
tongue of the relay move to one side or the other, 
and will introduce into or cut out of the circuit of 
the battery P’,, an adjustable resistance. It will thus 
send more or less current into the coils of the 
electro-magnet H', and the tuning-fork B!' will 
vibrate more slowly or more rapidly as the case 
may be, with the result of maintaining itself sen- 
sibly at the same speed as B. The two wheels will 
make the same number of revolutions and the two 
rubbers F' and F" will be on corresponding contacts 
at the same time. 

Such is the simplest form of the apparatus, but 
M. Cassagnes has introduced several modifications, 
to adapt it for practical work. For instance, in- 
stead of twenty contacts being ed round the 
entire circumference of a wheel, they are grouped 
in sectors, the same wheel carrying a certain 
number, two or three. In this way the formation 
and transmission of a stenographic line can be re- 
peated two or three times during a revolution, 
either by means of a single key y Bea its two 
terminals connected to two or three contacts, or by 
having several independent keys connected each to 
the contacts of their respective sectors. Another 
modification results from the fact that certain com- 
binations of keys are never required, and hence, 
certain pairs of consecutive keys can have a common 
contact. As there are always consecutive keys which 
have not to be combined between themselves by the 
play of the keyboard, they transmit to their common 
contact sometimes positive currents and sometimes 
negative currents, and it is sufficient that at the 
receiver the corresponding contact should be con- 
nected to two relays of different polarities. It is 
then possible to reduce the contacts to twelve ina 
sector, which permits for a given angular s of 
rubbers, and a given number of sectors, t the 
duration of the emissions shall be augmented. 

The steno-telegraph has been subjected to several 
series of experiments. In the first the transmitting 
and receiving instruments were placed side by side 


in a room at the Ministry of Telegraphs, and were 
connected by a telegraph wire making a considerable 
circuit. 
tact. 

an underground circuit of 2 
In the second the line ran 


Each instrument hada separate earth con- 
In the first experiment (October 28, 1885) 
kilometres was used. 
rom Paris to Orleans 





and back, 245 kilometres (152 miles) ; in the third 
it was the same ; in the fourth, from Paris to Tours 
and back, 480 kilometres (298 miles) ; in the fifth, 
Paris to Havre and back, 290 miles; in the sixth, 
the same; in the seventh, Paris, Rouen, and back, 
180 miles. In some of the circuits there were sec- 
tions of underground lines, varying from 19 to 22 
kilometres, and the resistance of the entire circuits 
varied from 1650 to 3100 ohms. These trials were 
made under the conditions usual on French lines ; 
the battery did not exceed 100 Calland or Daniell 
cells, and the wire was of iron with a maximum 
diameter of 5 mm. With stronger batteries and 
bronze and copper wires greater speed can be 
obtained. 

In the second series of experiments the transmitter 
was at Lille, and the receiver at the Ministry of 
Telegraphs, Paris. The trials were made in January, 
1886, and were conducted on five different circuits, 
the last of which ran through Chalons, Bar-le-Duc, 
Nancy, Longuyon, and Méziéres, 770 kilometres 
(478 miles), with a resistance of 6900 ohms. The 
results obtained were most satisfactory, and the 
efficiency of the steno-telegraph was demonstrated 
to be superior to that of existing instruments. The 
conditions of manipulation prevent the maximum 
possible efficiency being obtained, on account of the 
operator not being able to work at a speed equal to 
the capabilities of the instruments. Thus, at each 
turn, the wheel with two sectors permits the despatch 
of two stenographic lines, which corresponds to a 
working speed of 280 words per minute. But the 
operator at the keyboard cannot send more than 
200 words per minute. 

Since the trials mentioned above, M. Cassagnes 
has added further improvements to his apparatus. 
These consist in the addition of a mechanical per- 
forator and an electrical transmitter, thus bringing 
the steno-telegraph into the category of automatic 
telegraphs. By the use of a perforator the key- 
board no longer produces the electric contacts 
directly, but produces mechanically a band on which 
the signs are represented by holes. This per- 
forated band.is placed in the transmitter and drawn 
through by the same mechanism which effects the 
rotation of the rubber. A system of feelers emits 
through the holes in the band the currents which 
actuate the dies at the distant station. In a third 
series of trials, between Paris and Orleans and back, 
Paris and Tours and back, Paris and Macon and 
back, and Paris, Angouléme and back, distances 
varying from 200 to 920 kilometres, there was ob- 
tained with this apparatus the following speeds of 
working: Up to 350 kilometres (217 miles), 460 
words per minute ; up to 650 kilometres (403 miles), 
17,000 words per hour; up to 900 kilometres (560 
alles 12,000 words an hour. Each section can act 
equally well for reception as for transmission, and 
the results mentioned above represent the total 
number of words transmitted in either direction, 
according to the requirements of the stations. 


THE NATURAL HISTORY OF LOOAL 
BOARDS. 


V.—Tue Latssez-FarrE Boarp. 


Musty antiquity discovers few more ancient 
parishes than the—ecclesiastically—famous parish 
of St. Paul’s the Less, down in the north country. 
Twelve centuries ago, the saint—‘‘a stern and 
majestic man ”—baptised the naked heathen in the 
clear shallow waters that took their rapid course 
along the great link of the river that bounds its 
southern margin ; watering, and often flooding, the 
strip of flat meadows on either bank. There, at 
the confluence of a little beck, he planted his mis- 
sion, and therea church arose—the teeming mother 
of churches, so the local antiquarians proudly say— 
built, not on a rock, but on a level tract of sand, a 
stone’s throw from the river, and hard by the little 
beck, whose waters wash the walls of the modern 
churchyard. 

How it might have been in those dark ages can 
only be conjectured, but now floods periodically 
ravage the churchyard, drowning its faithful 
tenantry, and, as will hereafter be seen, struggling 
not unsuccessfully for a share in the pews of the 
parishioners. Saints are not engineers, though 
monks and abbots have built great cathedrals and 
bridges ; and the worthy St. Paul the Less, piously 
taking no thought of the morrow, erected his cross 
without fear, viewing the river and its unruly tribu- 
tary only as fitting sluices wherewithal to wash 
away.the sins of his savage converts ; oblivious of 
the time when these streams, his faithful servants, 








would contend for the mastery over the thirtieth 
generation issuing from his wild little flock ; and 
when the pure river-bed would be the battle 
ground of engineers and the home of countless 
drain outlets, valves, and suction pipes. 

Standing on the banks of the pleasant brook, 
with the broad shingled river on the south, winding 
round an elevated plain, and a steep rugged glen on 
the north, watered by the said brook, this little 
soli church in the ancient forest must have been 
delightfully placed. Up the glen, lofty escarp- 
ments on either hand, clothed to the very tops 
with oak and ash, looked grandly down upon it ; 
their lines expanding and curving away southward 
into the plain or axis of the river valley. South 
again, beyond the river, heights equally lofty but 
more remote, closed the view, whose central ob- 
ject was a low swelling hill crowning the elevated 
plain which sent the river careering northward with 
a huge horseshoe curve. So itwas then. Now the 
same frame remains, but how tarnished! The 
noble forest is gone; and in its place is a wilderness 
of houses, mills, and tall mill chimneys; all, or 
nearly all, of grey stone. The same soil is there ; 
but how dark eith sewage! The selfsame sky is 
there too, but how blurred with smoke and sul- 
phuric acid, except once a week, when on a fresh 
summer’s morning, something not unlike the old fir- 
mament may be seen. Even down to two hundred 
years ago, when a doggrel rhyme was written in praise 
of St. Paul’s the Less, the parish had still some 
touch of nature about it, and the sweet dews fell 
purely from heaven upon its surface. 

Before the nineteenth century commenced, the 
place was a quiet little market village with a his- 
tory chiefly ecclesiastical, but occupying a place in 
public records from time to time. The plague 
ravaged it many times from the Middle Ages down- 
wards. Floods beset its church, sometimes creep- 
ing mildly into the churchyard ; sometimes making 
bold to drive down the walls thereof ; and sometimes 
invading the body of the edifice, entering the pews, 
and converting the parson’s pulpit and clerk’s desk 
into islands of refuge for poor sinners, A few 
woollen and carpet mills, a corn mill or two, and 
much farming and handloom weaving, occupied the 
people, who were of simple habits ; thriving and 
fattening on beef and porridge and home-brewed 
ale, and the finest and whitest of home-baked 
wheaten bread. The houses and public buildings 
were all of the homely yellow sandstone of the 
locality, weathered by time to a sober grey; and 
blue slates being unknown, the famous “grey” 
slates, or thin flags of stone, got above the mill- 
stone grit, burthened the low roofs, made tight from 
wind and weather by good moss from the moors, 
then close at hand, but now driven full ten miles 
away by the encroachments of cultivation. And it 
is on record that, annually, at the proper season, 
great parties of the St. Paulians went a moss- 
gathering on the hills, much to the benefit of clergy 
in the way of marriages and christenings. 

In those halcyon days, and down to the year 
1820, there was no local government in St. Paul’s, 
and the fat-witted clothiers jogged along under the 
joint control of churchwardens, overseers, and con- 
stables; a triple force, which indifferently gar- 
nished the souls, fed the poor and needy, and 
Srey the rogues and vagabonds of this ancient 

et. Bad times fell hardly upon them, as they 
have done since. From 1800 to 1815, the poor rates 
often reached 20s. in the pound, culminating in 
1814-15 at 24s.—a. compulsory dole, which was 
twice cursed, cursing him that gave and him that 
took ; and a doleful reminder of the glorious era 
which terminated at Waterloo. 

In 1820, or thereabouts, the old order changed, 
and the triple control gave place to a thing called a 
‘* select vestry,” established by the parishioners in 
vestry assembled to manage the concerns of the 
poor under an Act of George III. It consisted of 
twenty householders, of which the vicar, church- 
wardens, and overseers were ex-officio members. 
The election of this body proves that at any rate 
the inhabitants had not forfeited their right as in 
some laissez-faire districts, which, falling into a deep 
sleep fora number of years, awoke to find their 
power of re-election gone by default, and their 
affairs in the hands of the same handful of rulers 
they had left in charge, to have and to hold as seemed 
best to themselves. The ions of the select 
vestry, like their powers, were but limited, consist- 
ing of a cottage workhouse and a small farm, both 
situated in a nook close to the ancient common of 
the parish. Besides the administration of poor- 
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relief, in which labour on the town’s farm and 
handloom weaving played a conspicuous part, a 
little sanitary business fell to them, for the minute- 
book records that ‘‘ there was no objection to the 
cleaning out the public well as before ;” as well as 
the fact that by order of the General Board of 
Health, the beck was cleaned out also, there being 
doubtless some objection to that operation. Another 
token of legitimate descent still remains with the 
parish, to wit, a sturdy opposition to all advances 
in the fees of public officers. 

The Poor Law Amendment Act swept the little 
vestry into the shades of obsolete juntos. The 
Reform Act of 1832, reversing the story of Saturn, 
in its effects devoured some of its own progenitors 
by drastic laws they had little dreamt of. Amongst 
these, the new Poor Law Act was the most detested 
by the pauper and those of his friends who were 
grateful for favours to come. The driving of the 
recipients of poor relief into the workhouse Bastiles, 
as they were christened—the separation of pauper 
man and wife, deterring them from the bliss of re- 
producing a crop of paupers for the benefit of 
posterity—the substitution of a central authority 
composed of independent atoms, for the old system 
of the overseers and their favourites—these, with 
many other inquisitorial provisions, fired the baser 
sort, and riots everywhere occurred. In the main 
street of our venerable parish the military were 
quartered, and the obnoxious first guardians were 
stoned in the streets like the early martyrs, and 
had themselves to be guarded from their own flock 
by files of soldiers. Quis custodiet ipsos custodes ? 
This, it will not be denied, was no unfit beginning 
for a body which, afterwards gained lasting renown 
as the inventors of the cold water cure for the 
treatment of that old and inveterate malady of 
tramps, beggars, and vagabonds which infested the 
parish ; a short and easy way of extirpating a 
nuisance, which, however consonant with the ideas 
of hard-headed people who are ruled more by hard 
facts than fine sentiments, met with little favour 
from those masses whose divinity is now an ac- 
knowledged fact. Briefly, the wonderful remedy 
consisted of a bath of cold spring water, which stern 
benevolence was administered without stint to the 
person of each pilgrim on his arrival under the 
hospitable roof provided for him by the State ; the 
cold-blooded atrocity of which ablution was only 
equalled by the commotion caused to those small 
communities which delight in the warm corners of 
mankind. So it cametopass thatthe select vestry died 
in 1838 ; its last minute being recorded in that year. 
Into its sanitary shoes had already stepped—in 
1836—a Board of Surveyors of Highways, now a 
fine old obsolete term, appointed under the Highway 
Act of William IV., whose advance to power was 
signalised in a very natural manner by their falling 
foul of a worthy ratepayer and owner concerning an 
alleged encroachment on one of their highways. 
They went to law and lost, and like many suitors 
before and since, had a heavy bill of costs to pay. 
It was not for this they had been called into exist- 
ence. So the ratepayers met and denounced their 
new rulers. A committee was appointed to sift the 
bill of costs and report ; which being done, the 
passing of the accounts was opposed before 
the magistrates, and the offending surveyors made 
to kiss the rod by the entry of the committee’s 
adverse report in their own minute-book—the last 
indignity to a governing body, which if it hath not 
a soul to be saved, hath a majesty to be outraged. 

The inhabitants of Little Paul's, like the gene- 
rality of the clothiers of the north, were a forcible 
and independent race, brooking no nonsense ; and 
in a few years we find them thrusting aside their 
new-fangled Board for some fault or other, now 
lost in obscurity, and re-electing the surveyor only, 
who, honest farmer as he was, of course knew no- 
thing of surveying. To him they dictated their 
instructions at the annual vestry meeting, chiefly 
respecting certain new pumps and wells, and the re- 
pairs of causeways and channels. Water indeed, even 
at that early date, was the main quéstion which 
moved the parish. A scarcity was abroad; for the 
population waxed bigger and the wells dwindled. 
But laissez-faire prevailed, and ruled by the sternest 
economy, every new —— was fought with 
stubborn jealousy, and on one occasion a solemn 
resolution was passed that ‘‘no water-barrel be pur- 
chased at parish cost ;” thus liberally leaving the 
door open for a handsome gift of so necessary an 
engine. 

Whether the surveyor was delighted to exchange 
his few masters for the many-minded multitude, 


history does not record ; but he pursued his lonely 
way for some years until the election fit once more 
seized the parish. Then for a period of half a 
dozen years—the remainder of its short and fitful 
existence—the Board were chiefly occupied between 
the water famine and negotiations with a railway 
company respecting the cutting of the town in two 
by an important line. Buildings, too, were multi- 
plying apace, and in many cases had a serious effect 
on future floods. A sewer or two was laid, but the 
motto in sani matters was always ‘‘laissez-faire.” 

At last towards the end of the half-century, when 
the world—especially the English part of it—were 
beginning to admire themselves immensely, think- 
ing there never was such a fine world, the water 
question came to a crisis. As the population in- 
creased, the water supply decreased ; partly by coal 
mining, partly by building over the limited catch- 
grounds, and partly by pollution ; and what little 
remained grew rank with organisms. Even this, 
poor folks had to fight for, But help seemed at 
hand, for Parliament, panic-stricken into reason 
by the cholera, had recently passed the Public 
Health Act—the people’s sanitary charter, and the 
first hasty instalment of a very complete code of 
sanitary laws. So, following a common example 
in those days of feverish prosperity, a town’s meet- 
ing was convened and a resolution passed, followed 
by a petition to the General Board of Health signed 
by the statutory number of the rated inhabitants, 
and praying for the application of the Act to their 
township. In the following year, our petition re- 
ceived the gracious consideration of the 
An inquiry was directed, and as was the custom 
in those days, an engineer in private practice was 
sent down to take the evidence. 

The tale it told was terrible. With a population of 
14,000, the average death-rate of the six years was 
nearly 23 in the 1000—a fact of itself sufficient to 
damn the administration, and to justify the autho- 
rities in granting the petitioners’ request. The 
zymotic rate was 8 in the 1000. The details showed 
the causes at work. In one district—the Irish 
quarter, where the hovels lay on the hill-side as 
though dropped in handfuls from the clouds— 
fifty habitations, all densely peopled, had no closet 
accommodation for their frowsy swarms of poor- 
manity. Prize middensteads, seven or eight yards 
square, and deep in proportion, filled the air with 
their sweet odours—the playgrounds, and forage 
grounds too, of squalid children—untouched for 
months and years, and in many cases held sacred 
until they reached the window-sills of the first 
story, and began to steal upon the light. The few 
sewers were square and shallow, full of deposit, and 
leaking, while the beck and river were dyed and 
poisoned by the joint contributions of manufactories 
and houses. One block of houses had no drain out- 
let, and at times the sewage filtered back into the 
kitchens, setting the furniture afloat and driving 
out the miserable tenants from their beds to a tem- 
porary refuge with their neighbours. A thousand 
persons were harboured in common lodging-houses, 
void of health and decency and humanity, with an 
average air space of 125 cubic feet to each pair of 
human lungs, so that each adult had not, in the 
vital article of air, the cube of his own length to 
himself. 

The water supply, if possible, was worse than the 
air supply. One large family had half a gallon per 
head per day for all purposes, and for that had to 
go a quarter of a mile, paying 2s. per week for 
washing water. Even at near midnight belated 
water seekers waited in vain, and went home water- 
less from the exhausted well. One man had some- 
times to wait three or four hours for his turn, and 
then to content himself with the filling of but one- 
half of his vessels. Another bought all he used at 
a penny for 12 gallons, paying 6d. or 7d. weekly for 
a mere pittance. At such a time it may readily be 
conceived that the water carts plied a profitable 
trade. How would the famine-stricken inhabitants 
have welcomed the washings from the bodies of the 
naked converts of their patron saint ! 

The Order in Council was duly issued towards the 
end of the year, and now we see the Jaissez-faire 
Board duly enthroned over the destinies of our 
venerable parish. Not that they set out with laissez- 
faire. No; nothing could exceed their incipient 
ardour in the path of sanitation. Their very first 
act was to appoint an engineer, and, as came most 
natural in those days, they selected the selfsame 
gentleman who had presided over their official 
birth, endowing him with plenary powers to design 





water works at a charge of three guineas per day, 





exclusive of expenses and cost of assistants ; a very 
reasonable charge for what nevertheless proved ulti- 
mately very costly advice. 

Now-a-days it seems incredible that inspectors 
employed by a Government department should 
receive appointments from the very authorities over 
whose acts they were all-powerful. But so it was ; 
and as a certain and inevitable consequence, injus- 
tice, obstruction, and corruption crept in, filling the 
public with a wise distrust of this powerful depart- 
ment. Thus, owing to the defects of a hasty act, 
the ‘‘ General a of Health contrived to or- 
ganise a system ‘of personal pecuniary advantage 
hitherto unheard of in a country distinguished “ 
the purity of its Government.” So said a very 
eminent engineer, now a respected past-president 
Inst. C.E., who fearlessly attacked the abuse, and 
almost single-handed put an end toit. In a letter 
to a high Government official, afterwards published 
in pamphlet form, he showed how the thing worked. 
Certain views prevailed among the rulers of the 
Board of Health, and if the schemes of all engineers 
whose plans were submitted to their supervision, 
did not conform strictly with these views, every 
obstacle, it was alleged, was thrown in the way of 
their being passed ; andas a result the old engi- 
neer was often displaced by the very inspector ml 
had dismissed his scheme. No less than forty-four 
cases where public inspectors were acting as private 
engineers, were cited and admitted ; and although 
ra | of the peculiar views of the first Board of 
Health have turned out to be the right ones, the 


.| abuse was seen, and Parliament by special enact- 


ment prohibited inspectors from private practice ; 
permanent men being substituted for the hungry 
casuals, who competed with the independent engi- 
neer, and often robbed him of his assistants as 
well as his work. 

Now the Board of Surveyors had not been quite 
idle in the all-important question of water. Im- 
perious necessity commanded; and in the last 
year of their existence they had actually gone so 
far as to employ a local mining engineer just start- 
ing in the world—at the charge of ten guineas—to 
report on the feasibility of procuring a local supply, 
for which magnificent fee they obtained its full 
value by a report in which it appeared that the 
only feasible scheme was to pump and clarify 
their own river, which in truth would have been an 
admirable and never-failing source but for one 
trifling defect, which was, that it was the common 
sewer, not only of themselves, but of over half a 
million people besides, ineffably polluted by every 
conceivable species of refuse, domestic and manu- 
facturing, and running past the ancient parish the 
colour of indigo. The drippings of a railway tunnel 
were next talked of, but flowed on unused, as did 
the precarious water of a streamlet not far from the 
same place, fed by field drains from a scanty area, 
chiefly arable and woodland. 

The new engineer, setting aside all projects before 
the Board, first asked for a new survey of their 
district on sanitary principles, for which purpose he 
prepared a specification ; and which being adver- 
tised and tendered for, was let for the sum of 1001. 
or so to the same local surveyor who had reported 
on the water question. He made the 56 ft. 
Ordnance survey his basis, revising it and putting 
in certain street and house levels, contour lines, 
and bench-marks. At the same time the engineer 
set about devising the scheme of water works which 
afterwards made the name of St. Paul’s famous. 
Meanwhile, the Board made arrangements for a 
provisional supply by pumping from a coal-pit level, 
which, however, proved both bad and deficient. 

Henceforth the history of the Board to the time 
when it was translated into a corporation, was the 
history of the water works, its disasters and failures. 
In all other matters, Jaissez-fuire was dominant, 
finely illustrating the philosophy of Lord Mel- 
bourne’s famous reply to ardent’ reformers, ‘‘ Can’t 
you let it alone ?”’ 

The engineer was, indeed, cautiously requested 
to view the district for the p s of sewerage, 
while the General Board of Health continued to 
‘* want to know ;” and ina very few years, when the 
water works were thought to be nearing com- 
pletion, tenders were asked for the preparation of 
plans for the sewerage and the laying of water 
mains. Again cheap engineering triumphed, and 
again the Board got no more than—if as much as— 
their money’s worth by placing themselves in the 
hands of certain impecunious surveyors, who fell 
into financial difficulties before the completion of 
their task, and threw themselves on the mercy of 
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ERECTION OF THE FORTH BRIDGE. 

TurovuGH the courtesy of the engineers, Sir John 
Fowler and Mr, Benjamin Baker, we are able to pub- 
lish this weck a two-page engraving prepared from a 
photograph of the southern face of the steelwork above 
the south main piers of the Forth Bridge. So rapid is 
the present progress that though we represent the 
condition of the work on February 19th last, at the pre- 
sent date this Queensferry main pier has been carried 
up 48 ft. higher, and is now 275 ft. from mean high- 
water level, or 351 ft. from the bottom of the founda- 
tions. The northern pier is a little more advanced, and 
that at Inch Garvie is making rapid progress to the con- 
dition of our illustration. . 

The boldness of the design of the bridge itself is 
reflected in the heroic method of erection adopted by 
the contractors, Messrs. Tancred, Arrol, and Co., 
who disdaining any form of fixed scaffolding, are 
utilising the completed portions of the structure as a 
base from which to prolong and build up the work. 

It will be observed that the operations of erectin 
the part shown in this week’s issue, are conducte 
from two platforms supported by pairs of lattice girders 
alongside, and projecting sufficiently beyond the main 
columns, to be Toned in to form shelters for the men, 
These girdersrest upon plated box beams passing through 
the columns at right angles to the axis of the bridge, 
plates being temporarily omitted for this purpose ; 
the box rs a in turn are supported by deep plated 
frames in pairs, one below the other inside each main 
column, with freedom to slide up the internal longi- 
tudinal ribs, but fixed when required by a series of 
pins passing through the wings of the frames and ribs 
of the column, 

The process of lifting is as follows: On a a soraee 
of water pressure to a hydraulic ram place tween 
the lower frame and underside of the box girder the 
load is lifted off the upper frame, allowing the pins to 
be withdrawn. As the box girder rises it draws the 
frame after it ; when opposite the next series of holes 
in the ribs the pins are inserted, the water released 
and the load again rests upon the upper frame. The 
lower is now drawn up and pinned to the columns 
ready for another lift; by this means the stages are 
elevated until a height, usually 16 ft., is reached, at 
which a further set of plates can be added. 

After the plating of the columns is completed, they 
are rivetted on an ingenious system of Mr. William 
Arrol’s, by which a rivet can be closed under hydraulic 
pressure at any part of a tube large enough to admit 
the rams ; the machines, in the present instance, cased 
in with netting to protect the men, may be seen strung 
on the columns a short distance below the lifting 
girders. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 3. 

Firtzxen thousand tons of Bessemer pig sold to-day 
at 21.40 dols. and 1000 tons of old rails were sold 
at 25 dols. for one-half and 25.40 for the other half. 
There are inquiries and offers in hand for 50,000 tons 
of Bessemer pig, and buyers senly to pay from 21 dols. 
to 21.25 dols. The average asking prices are from 
21.50 dols. to 21.75 dols. Very few steel rails have 
been soid during the past two weeks, the reason being 
that the only buyers now in the market are pur- 
chasing for repairing requirements chiefly, and they 
are willing to pay the asking prices, namely, 40 
dols, to 41 dols. There are, of course, inquiries 
from some of the large railroad builders in the 
north-west and south-west, who have as yet not 
placed their contracts at home or abroad. Railmakers 
and those interested in railway building enterprises 
hear of very extensive requirements running up as 
high as 200,000 tons which, if projected work is pushed 
through this year, will certainly be wanted. The 
question to decide is whether to import the blooms or 
buy the rails abroad, The difference is very little at 
present quotations. Most of the railway construction 
is in a section far remote from convenient delivery 
either by lake or by ocean. Railway journals give 
details concerning very large piglecked railway build- 
ing operations, among which are the following, the 
Nebraska and Western road, capital 6,000,000 dols. 


Two roads in Missouri, one 180 and the other 185 | pected 


miles, capital 6,500,000 dols. A new line of road is 
projected through Wisconsin, and the surveyors are at 
work, but it is not known who is behind the scheme, 
Several logging railroads are to be constructed this 
season in Michigan. A railroad is to be constructed 
between Augusta and Chattanooga. The question 
is asked, Where are all the rails and railway material 
to be had for these weekly projections of new 
lines of road? The productive capacity of the rail 
mills is about 2,000,000 tons, although some news- 
papers put the figures much higher. By the close 
of the season this capacity will largely increased. 


Railway builders and projectors will place large orders 
between this and May 1 for locomotives, cars, ties, 
lumber, bridge iron, and a large amount of small rail- 
way material, It is the uncertain volume of this de- 








mand that is creating the fluctuation in prices and 
demand. If American manufacturers could know the 
extent of the demand for railway and other require- 
ments for the coming six months, it would enable them 
to decide whether or not to advance prices. The chief 
apprehension at present is the danger of very heavy im- 
portations. The Pittsburg manufacturers are to meet 
next week to discuss the question of an advance in bar 
iron. The pig iron makers east of the Allegheny 
Mountains are watching the quotations at home and 
abroad very closely. Heavy inquiries are on the 
— for large lots of steel which will be bought 
abroad. 








HELICAL JOINTS FOR BOILERS. 
To THE EpIToR OF ENGINEERING. 

Sir,—To my mind the question of diagonal seam 
strength may be very easily answered. Let us assume a 
simple case of a ring of plates 40 in. wide joined by ten 
rivets 1 in. in diameter as per Fig. 1. 

The ring pressure is, say, 2, and the longitudinal pres- 
sure per same unit must be 1. Then the co-ordinate 
stresses on the rivet seam will be (40 x 2) and (1x1). Their 
resultant is ./80?+12, or 80.06, and this resultant stress 
is borne by ten rivets. 

Next take a joint, as in Fig. 2, inclined at an angle of 
45 deg. forexample. The co-ordinate pressures in this 
case are (40 x 2)-+(40x 1), and their resultant is ,/80?+402, 
or 89}, a greater stress by 94 1b. upon the joint. The pitch 
of the rivets being the same as in the plain joint, there 
will new be (10x Al 2) rivets in the sloping seam. Hence 


895 4i . 
f t ee bebe . 
or a stress 0 we find ic rivets. Now the number 





of rivets corresponding to the increase of stress is only 
11.2, so that there are 3.94 rivets extra strength in the 


sloped joint, which must therefore be i stronger than 


the pose joints, practically 33 per cent. Various prac- 
tical considerations as to pitch of rivets, &c., may serve to 
diminish this increase, Actually, however, we ought to be 
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able to look for a 25 per cent. increase, which would give a 
boiler ponenp | 90 per cent. of solid plate. Boilers with diagonal 
seams are old enough; one well known is Wright’s boiler, 
in which every seam, ring, and longitudinal is inclined. 
In this boiler the shell was in appearance constructed as 
though a long strip of plates joined by square seams were 
wrapped helically around a solid cylinder. This of course 
did away with the wastage pod wey for, excepting at the 
ends, the plates were all of ordinary rectangular form. 

The weak point in the Wright boiler was the end, 
which was dished, but only toabout a third or half the con- 
cavity of the proper hemisphere. Such dished ends are 
very liable to fail around their joint to shell. The pres- 
sure tubes act as stays, however, and perhaps under the 
boiler safe. The fact that a cylinder is doubly as strong 
transversely as it is longitudinally to resist internal pres- 
sure accounts of course for the increase of strength brought 
about by diagonal longitudinal seams. That this is so is 
rendered obvious bef @ moment’s consideration of the 
spherical boiler in which seams are as strong in one direc- 
tion as in another, and are all equally strong as the ring 
seams of a cylinder of equal diameter. 

I an, Sir, yours truly, 
W. H. Boorn, 
Grosvenor Chambers, Manchester, March 14, 1887. 


To THe Eprtor oF ENGINEERING, 

Sir,— Your interesting article in ENGINEERING of 
March 4, discussing the diagonal joint for boilers, which 
matter I had the honour to lay before the public through 

our valuable paper (January 7), induces me to make a 
ew remarks, for which I ask for a little space. 

In my letter of the above date I desisted from a calcu- 
lation of the strength of the joint in question, but ex- 
to hear from one of your correspondents whether 
this joint had been carried out in practice ; however, this 
seems not to be the case. 

That the diagonal joint.can only come into use in boilers 
which are thoroughly stayed longitudinally, is a matter of 
course, although not mentioned in the different letters re- 
ferring to this subject, and a glance on the joint will also 
explain that the diagonal joint only gains its strength at 
the expense of the ap. ear aps strength of the shell. 

In your article you clearly point this out, and you also 
mention that there is a great surplus of lon tudinal 
— in well-stayed marine boilers, but that the stays 
have been putin only to prevent the buckling of the end 
poe and not to serve as a set-off for a reduction in the 

ongitudinal strength of the shell. 

I cannot quite s your opinion on the latter pvints, 

use a longitudinal stay put through a boiler to prevent 
buckling of the front and plates will always reduce 
the longitudinal tension on the shell as much as the stay 





is calculated for. If we now take, for instance, the front of 
a marine boiler fitted with longitudinal stays right around 
the plate edges ata distance of 15in. from centre of the 
stays to the inside of the shell, and assume that one-half 
of the stress acting on the area between stays and shell is 
transmitted to the shell plates, then the longitudinal 
stress per circumferential inch of the shell would be about 
half a ton when the pressure of the steam is taken at 
150 lb. per square inch, and the longitudinal stress on the 
diagonal joint of 60 in. length measured circumferential 
tothe boiler, would be about 30 tons, whereas the longi- 
tudinal stress in a common double-butt strap seam of 
18 in. width of straps would be 9 tons, 

If the longitudinal stress is considered in the calculation 
of the strength of a diagonal joint, this stress should also 
be considered when constructing boilers with longitudinal 
butt strap-seams. ' 

In conclusion, I beg to ask why it is sometimes required 
by Lloyd’s and others to fit a steam dome, having spherical 
end plates, with longitudinal stays, although in such a 
case a buckling of these plates is excluded. 


Yours truly, 
Bremen, March 14, 1887. D. WuLrFF. 


To THE Eprror or ENGINEERING. 

Srr,—Your correspondent, ‘‘C. E. 8.,” in your last 
issue, is rather sceptical as regards the strength of above 
joints, by reason, no doubt, of his not having properly 
gone into the matter. Hetalksof experiments. Well! he 
should be aware that the greater portion of your corre- 
spondents, and those of kindred journals, are but servants 
in the proper acceptation of the term. They have not the 
power or the opportunity of carrying out expensive ex- 

riments, and of those that are proprietors of boiler shops, 

c., the majority are perhaps not enthusiastic enough tu 
order such expensive experiments to be carried out. 
“C, E. 8.” regrets he is unable to do so himself. So are 
others too, who know the cost, no doubt. He tells us no 
fracture is straight, and supposes that, because ‘‘ mild 
steel samples invariably show fractures which are any- 
thing but normal to the line of stress,” that the fracture 
would necesgarily run along the diagonal joint of 45 deg. 
—far-fetched idea ! 

**©, E. S.” should not be surprised at the erratic course 
a crack takes. No specimen under strain when broken 
will show a straight fracture, whether caoutchouc or Port- 
land cement, paper or wood, cast iron or wrought iron, 
cast steel (proper) or mild steel—all, all show a jagged 
fracture. The reason why is manifest. No material in 
nature is perfectly homogeneous in constituents, and 
specimens under strain may have some portions soft, some 
hard, some having initial compressive strains, some initial 
tensile strains, skin hard, centre soft, section perhaps not 
perfectly parallel, &c. —hence the erratic course of fracture. 

Now to test the value of diagonal joints as to be applied 
to boilers of large size, say, of 12 ft. to 15 ft. diameter, 
and composed of lin. plates and double-rivetted lap 
joints—for it ia in such cases the diagonal joint becomes 
valuable—the plates may be used thinner if the percentage 
of the joints can be raised, hence the lightness of boiler 
shell. A cylindrical vessel, in fact a ‘‘ dummy” boiler, 
should be made consisting of not less than three rings of 
say 12 ft. diameter. Each ring to be about 3 ft. broad 
with diagonal double-rivetted joints of 45 deg. rake. The 
thickness of said rings to be not less than 1 in., circum- 
ferential seams to be also double-rivetted. The ends to 
be sufficiently stayed so that the. strength of the shell 
should be weakest, and then tested by hydraulic pressure 
to destruction. My word, Madam Fickle Pressure would 
then find out the weakest section, and to quote Messrs. 
‘** Boilermaker and Sons” as in their letter of January 28 
last, ‘‘ The boiler would burst longitudinally through the 
solid plate in preference to following a longer line of frac- 
ture coinciding with the diagonal seams.” 

We all remember the terrible and fatal explosion of the 
38-ton gun of H.M.S. Thunderer, and the subsequent 
testing to destruction of the sister 38-ton gun, so that the 
authorities could arrive at a conclusion as to the cause of 
the accident, the history of which was told in your 
columns, vols. xxviii. and xxix. 

The cost of these experiments and the value of the gun 
destroyed wasenormous. Now, Sir, ought not the Govern- 
ment go to the expense of a ‘ few hundreds” in getting a 
**dummy ” boiler made as above, and strain it to destruc- 
tion, and thus find the value of the diagonal seams for 
boilers, and to settle the matter then and there ? 

Messrs. David Rollo and Sons, in their letter of the 
21st January last, say, ‘‘ that the Board of Trade required 
before passing a diagonal joint that they (Messrs. Rollo) 
should make an experimental boiler not less than 4 ft. in 
diameter, having not less than three rings, and having 
hemispherical ends. The boiler to be tested to destruc- 
tion, and the value of same to be used where diagonal 
joint was adopted.” 

I should say that the boiler alluded to would be made 
of Zin. plates. We all know that boilers composed of 
gin. = and fastened with double rows of # in. rivets, 
and the workmanship tolerable, will hold tight for years 
(instance Lancashire boilers); here we have the length of 
rivet in fact shorter than its diameter, no springing, great 
frictional grip of landings. Now take the case of a boiler 
composed of 1 in. — and fastened with 14 in. rivets— 
in accordance with general practice these are heavy rivets 
for the job—and if 14 in. rivets are suitable for a thickness 
of two plates, or 2 in., ought not ;4 in. rivets be suitable 
for thickness of two #in. plates or ? in.? I fear such 
seams, even if made with the greatest care, would not 
keep tight, for even a short term. I should say the 
analogy holds good, and that the 14 in. rivets are too 
weak, and are not able to close the plates in many cases. 
Therefore we find salt showing underneath after a short 
time at work. What about 14 in. rivets in 1} in. plates ? 
When such rivets, which are sure to get , they are 
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the D—— to be got out and re-rivetted, and I believe the 
14 in. rivets cannot be property “knocked down” by hand. 

These are the reasons why suggest that to settle the 
matter the 12 ft. diameter dummy should be made so as to 
represent as nearly as possible the size, &c., of the type 
of boiler in use for the high pressures adopted at present. 

Reading between the lines of ‘‘ C. E, S.’s” letter I have 
come to the conclusion that he seems to imagine that the 
diagonal seam is stated to be stronger than the longitudinal 
because it is longer and containing more rivets, whereas its 
adoption is advocated on the grounds of its direction, and 
because the circumferential seams have a surplus of one- 
half to spare, for the stress per square inch on the normal 
to the circumferential seams is exactly one-half that on 
the normal to the longitudinal seams, 

For suppose we havea cylindrical boiler 12 ft. in dia- 
meter, and composed of iron plates 1 in. thick, and that 
the strength of double-rivetted lap joints both longitu- 
dinally and circumferentially be equal to 64 per cent. of 
the solid plate. 

We have 12 ft.=144 in.=diameter of shell, area 
of 144 in.=16,286 sqr. in.=area of end, and 144x3.1416 
=452.2 in.=circumference of shell. Tensile strength of 
plates 22 tons, say, 50,000 tons per square inch, 

os ee 64_ 39 000 Ib. per square inch of joints 

32,000 x 452.2 

© aaceniemesineseouan ae 1= ‘6  } 

16,286 888.5 Ib. 
bursting pressure, or the pressure required to fear the 
circumferential seams, and we have 


« 


32,0002 _ 444 1b, = 


nine pressure, or the pressure required to tear the 
longitudinal seams. 

ere we see plainly that the longitudinal strength is 
double the transverse strength, and therefore the circum- 
ferential seams have a surplus strength of 32 per cent. to 
spare, and therefore lending powers as it were to the 
diagonal seams if so fitted. 

Sir, if the Government authorities should be induced to 
make the experiments suggested, and if the ‘‘ diagonal” 
seams be proved to be as strong as you and some of your 
correspondents expect them to be, would it not be a great 
boon to the Admiralty and to shipowners when the weights 
of boiler shells could be reduced, say, one-fourth in pro- 
portion to requirements of pressure—light plates doing 
duty for heavier ones—tighter pee by reason of less 
springing of shorter rivets. Such springing and possible 
*‘collaring,” t.¢., the flowing of the rivets into the vacancies 
between the plates being the vice of thick plates fastened 
with light rivets, &c. 

The scientist is satisfied with ‘‘rivet section,” and perhaps 
ignores the value of ‘‘ frictional grip,” but the engineer 
in charge of boilers is not satisfied, but tormented when 
he sees salt showing through the seams of his boilers. 


Yours woe 
Cork, March 14, 1887. . HARTLAND. 


To THE Epiror oF ENGINEERING. 

S1r,—It is well that ‘‘C. E. S.” has exposed the fallacy of 
diagonal seams for extra strength. As you made no 
remark on his letter I conclude you agree with him as I do. 
In testing, when the section of fracture is inclined as de- 
scribed by *‘C. E. S.,” to be say twice the area of the 
normal section of the test-piece, is the strength arrived at 
by dividing the load over the increased area or over only 
the sectional area at right angles to the pull? Ihave been 
discussing this with a friend since reading the letter of 
“C, E. S.,” and as we cannot agree about it I should be 
glad to have an explanation. 


Belfast, March 15, 1887. Ay Ag > 

[We do not agree with “‘ C. E.S.” nor with * P, J. R.” 
Helical seams may have any degree of inclination between 
circumferential and longitudinal. It is admitted, we 
believe, even by ‘‘ C. E. §.,” that a circumferential seam is, 
relatively, twice as strong as an equal seam placed longi- 
tudinally, Therefore, for all inclinations between these 
there must be a continuous uation of strength. Per- 
haps “‘C. E. S.” will give the explanation asked for, and 
at the same time prove, as he says can be done, by our 
reasoning on page 208, ‘‘that a mle while breaking 
ought to tear straight across.”—Ep. E.] 





Your obedient servant, 
PI 





GRAIN DRYERS. 
To THE Eprtor or ENGINEERING. 

S1r,—It will probably interest your numerous readers, 
especially the agricultural machinery makers, to know 
that the Minister of Agriculture and Commerce of this 
country has issued a circular—a copy of which I herewith 
inclose you—inviting an international competition of 
machines for drying grain. 

In the northern part of Italy the principle element of 
food of the agricultural population is either ‘ polenta” (a 
kind of stiff maize pudding) or bread made from the flour 
of the Indian corn. This crop having to be harvested at 
a period of the year when dry weather is not to be de- 

nded upon, it results that the corn is often converted 
into flour in a damp state, noe mrp | it very injurious to 
health, and resulting in its spend the principal cause of 
the dreadful disease called ‘‘ pellagra,” and it is mainly 
on this account that the Italian Government has instituted 
this competition. 

A committee has been appointed for conducting the 
trials and awarding the prizes, which are four in number, 
and divided as follows, viz.: o diplomas each with 

francs added ; two diplomas with 500 francs 
added. The Minister of br xi will also purchase 
two Pigs machines to which prizes shall have been 
awarded. 





As this is certainly not the only country where the want 
of such a machine is being felt, it seems to me that it 
should be very much in the interest of the British agricul- 
tural engineer to take this matter up and try what he can 
do to secure the trade. The trials will take place within 
the grounds of the International Millers’ Exhibition at 
Milan during the month of May next; the cost of the 
trials will be borne by the Committee, no charge will be 
made for space, but exhibitors will have to pay for any 
fixing should such be required, and deliver their goods 
free to the Exhibition for the transport in Italy ; the 
cece, railway companies will accord a reduced rate of 
reight. 

Applications for admission should be sent to the Com- 
mittee at 21, Portici, Settentrionali, Milan, before the 
expiration of this month, but it is possible that this time 
might be extended to foreign competitors. 

ith regard to the International Millers and Bakers’ 
Exhibition, to be opened in this city next May, it is much 
to be regretted that so few applications for space have been 
received from England ; it has been warmly supported by 
the German, Austrian, and Swiss engineers, several of 
them having the intention to exhibit complete roller mills 
in actual work, 

In Italy, as well as in England, the rew system of roller 
ae is being largely introduced, but I am sorry to say 

nuglish engineers are doing very little, if any, of the work. 

As an adjunct to the Milling Exhibition there will be 
an exhibition of electric lighting and of machinery or 
apparatus connected therewith ; Milan being I believe 
already one of the best electrical lighted cities in Europe, 
not only as regards the street lighting but also in its 
omg and private buildings ; even its far-famed cathedral 

as just been lighted by the electric light; it promises to 
bea very interesting Exhibition, and should be worthy the 
attention of the English electrical engineers. 

I am, Sir, your obedient servant, 
JOHN WHITMORE. 
Milan, March 12, 1887. British Vice-Consul. 
CONTINUOUS BRAKES. 
To THE Epiron oF ENGINEERING. 

Sir,—I have read with great interest the brief notice on 
Mr. Marshall’s paper which appears in your last issue, 
pages 234 and 235. 

here can be no question that the author’s views were 
perfectly correct when he considered automatic action 
necessary, and when he expressed the opinion that the 
only two brakes now worthy of practical consideration are 
automatic air pressure and automatic vacuum, but when 
he proceeded to compare the merits of these two systems 
he appeared to go largely upon his imagination for his 
facts, and upon an unsound foundation he built up a 
structure and drew forth a list of conclusions which are 
not based upon either practical results or facts. 

In the first place, Mr. Marshall assumed that one brake 
was as quick in action as the other, but as I have attended 
all the important trials and experiments conducted in this 
country since 1869, I very much ‘‘ doubt the fact.” 

The Westinghouse automatic brake is generally worked 
with an air pressure of 70 lb. or 80 lb. per square inch; this 
permits the pipes, cylinders, and other parts to be of small 
dimensions. On the other hand, a perfect vacuum gives 
a pressure of about 15 Ib. per square inch, but prac- 
tically a partial vacuum of 12 Ib. is all that can be ob- 
tained to work the brakes, therefore we have for one 
system a pressure of 80 lb., and for the other only 12 lb. 

‘o make the low pressure of 12 lb. capable of exerting 
the necessary power, the areas of the cylinders must be 
made fully six times as large to do the same work as the 
high pressure of 70 lb, or 80 lb. There is no difficulty in 
constructing vacuum cylinders of the required size, but 
every increase in size, of course increases the cubi 
contents of the apparatus, and a greater quantity of air 
has to be moved to apply and release the brakes, hence 
slower action must and actually does follow bothin theory 
and practice. ’ 

Instantaneous action is the important point for con- 
sideration. A railway accident, such as Penistone for in- 
stance, is but the work of a few seconds, and it is useless 
to have a continuous slowly-acting brake which has been 
described as beginning to think about going on some 
seconds after the disaster is all over. 

As a matter of fact I have never found any brake so 
quick in its action as the Meigs and when it is re- 
membered that sixty miles an hour is equal to a train 

ssing over 88 ft. per second, the importance of, ey, 
Ralf a@ second in application becomes a matter of life 
or death to both servants and panes. Your readers 
will not have forgotten that in October last year the Lon- 
don, Brighton, and South Coast Railway Company very 
kindly placed a train at Brighton at the disposal of the 
Railway Servants’ Congress for testing and examination of 
the Westinghouse system (see ENGINEERING, October 15, 
1886, page 401), and all the points relating to quickness 
of application, regulation, release, and applicability to 
slip portions of trains were very carefully tested by sixty 
practical railway men sent as delegates from all parts of 
the kingdom to the congress, and if faults had existed 
they would not have escaped detection. ‘ 

r. Marshall by means of a diagram showing a triple 
valve in three positions proceeded to assume that the 
automatic air brake could not be lated upon inclines 
and that it must be applied, taken full off, and then re- 
applied. It is hardly necessary for me to state that the 
brake can be ated, and that the usual practice is for 
a driver to apply his brake as lightly as possible at a suffi- 
cient distance from a station; if he afterwards finds that a 
little more power is necessary he has simply to further 
reduce the pressure in the brake pipe when the various 
pind valves admit an additional quantity of air to the 
cylinders. 

In your report of the Servants’ Congress last October, 








e 401, a resolution unanimously passed was quoted as 


ollows: ‘*That in order to discover what continuous 
brakes actually fulfil the conditions imposed by the Board 
of Trade, this Congress should urge upon the Government 
to appoint a committee of experts to investigate and re- 
port upon the question.” I very much regret that so far 
the Board of Trade and the Government have done no- 
thing towards appointing such a committee of experts, 
but I feel convinced that the Society of Arts would render 
most valuable assistance if it would form such a committee 
and institute a series of impartial brake trials upon the 
rails rather than spend endless time in discussing theo- 
retical questions and objections based 7 unfounded 
assumptions brought forward in Mr. Marshall’s paper. 
I am, Sir, yours faithfully, 
CuiemENT E. Stretton, 
Vice-President and Consulting Engineer Amalgamated 
Society of re) Ere 
306, City-road, London, E.C., March 14, 1887. 





GWYNNE PUMPS. 
To THE EpiToR oF ENGINEERING. 

Sir,—Notwithstanding the statements made in the 
letters of the treasurer of the Lawrence Machine Com- 
pany and Mr. S. S. Webber in your issue of last week 
we repeat that the accusations made in ours of the 5th o 
January are perfectly correct, and we may add that the 
conversation our Mr. John Gwynne had with Mr. Webber 
was in the presence of a third party. If it were not with 
the idea of representing us, what was Mr. Webber’s object 
in coming to us and inspecting our place but to get infor- 
mation? However, we are not surprised at the denial, 
because persons capable of performing such actions are 
generally able to disown them ; the two qualifications, as 
a rule, go hand in hand. 

We sympathise with the Lawrence Company in not 
desiring to discuss this matter, and we are glad to learn 
that they are a with “‘ legitimate business,” 

It is idle for Mr. Webber to say that the catalogue 
mentioned in our previous communication did not refer to 
our pumps, because the engravings contained in it are 
exact copies of ours, and no one else ever made a pump 
like it. We send for your own perusal the past and pre- 
sent catalogues issued by the Lawrence Machine Company, 
and one of our own, from which we think you will not 
have much difficulty in coming to the conclusion that the 
pumps made by that company are faithful — of ours, 

We hold the patents in the United States for the pump 
in Lr gpers. and Mr. Lloyd Wise, of 46, Lincoln’s Inn 
Fields, acted as our agent. 

Yours faithf ull 
J. AND H. Gwynne, 
89, Cannon-street, London, E.C., March 16, 1887. 

[The catalogues which Messrs. J. and H. Gwynne have 
forwarded to us bear out their remarks as to the designs 
illustrated. We can publish no further letters on 
matter.—Ep. E.] 








SourH AvusTRALIAN [RRIGATION.—The South Australian 
Government has been negotiating with Messrs. Chaffey 
Brothers, a firm of irrigationists from Canada, with re- 
ference to the irrigation of the Murray Flats. A scheme 
will probably be agreed upon, under which the firm will 
be free to spend up to 10,000/., with the provision that 
their expenditure will be refunded if the Colonial Parlia- 
ment does not approve of the contract, 





Norwich AND Eastern CountTizgs ALMANACK AND 
Cxixricat Direcrory.—We have received a copy of the 
** Norwich and Eastern Counties Almanack and Clerical 


cal | Directory” from the publishers, Messrs, Jarrold and Sons, 


of Norwich. Itcontains an alphabetical list of the house- 
holders of the city, and a list of the clergy in the county, 
together with many other particulars of local interest. it 
is a striking feature of Norwich that it contains 48 
churches and 37 nonconformist places of worship, Unfor- 
tunately the work does not state the number of inha- 
bitants, to enable us to calculate the average congrega- 
tions. ‘ 

Tue British Guiana Drrgcrory For 1887.—This 

blication, which up to 1883 was issued by Mr. L. 

‘Dermott, of the Colonist, is now being brought out 
afresh by Mr. C. K. Jardine, of Georgetown, Demerara. 
It forms a complete guide and handbook to the products 
and resources of the country, describing its natural fea- 
tures, government, laws, taxes, products, commerce, 
education, and social organisation. Besides the usual 
lists of householders and traders there are complete 
accounts of the Government departments, and of all offi- 
cial bodies, who seem to be numerous. The rise and fall 
of the revenue, the increase of population, the public 
indebtedness, and many other points of commercial 
interest are treated at length, and cannot fail to be of 
interest to all having relations with this colony. 


Water Surry 1n New Sourn Wates.—In connection 
with the Nepean water scheme, the New South Wales 
Government has accepted a contract for laying 6 ft. 
wrought-iron pipes between Pott’s Hill and the end of the 
canal at Guildford, a distance of five miles. The canal is 
capable of conveying 50,000,000 gallons of water per da 
from Prospect to Guildford, and the pipes proposed will 
carry an equal quantity of water to Pott’s Hill, so 
in about four months it may be possible to bring 50,000,000 
gallons daily to within eleven miles of Crown-street reser- 
voir. At Pott’s Hill the water will be filtered to some ex- 
tent by having to through copper gauze of 900 meshes 
tothe inch. It will then flow into 48 in. pipes which extend 
to the Petersham reservoir. After the water leaves 
Petersham it enters pipes of 42in. diameter, and is brought 
by them as far as Crown-street, 
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THE MAXIM GUN. 
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Axovut two years ago this journal gave to its readers ; that it may be folded to resist bullets, or opened and 
a description of the Maxim automatic gun, showing | the top leaf turned backward over the gunner’s head 
this invention in its primitive condition. Since that | to resist arrows. This gun weighs 42 lb.; the tripod 
time, however, great changes have been made. | without the shield weighs 50 lb., and the swivel which 

The original gun was interesting on account of its | connects the gun with the tripod weighs 16 lb. 
being the first ever constructed in the world in| The mounting of this gun was expressly designed 
which the functions of loading and firing were per- | for the African traveller, Mr. Henry M. Stanley. 
formed by energy derived from the recoil. The gun | The rate of fire is 660 to 670 shots per minute. 
as it existed at that time was rather too heavy and) Thesmall tank shown on the shield is connected with 
complicated, but it operated well and fired with great the tube about the water jacket in such a manner that 
rapidity. The advent of this first gun created a great each recoil of the barrel admits a definite quantity of 
stir in military and scientific circles. Thousands | water which cools the barrel and escapes as steam 
flocked to see it and to witness its amazing rapidity of | through orifices at the end of the tube near the muzzle of 


fire, and the inventor was pressed to fill orders from the gun, The actual amount of heat developed by firing 
all quarters. He, however, steadily refused to allow one cartridge containing 85 grains of powder is 14 
units. Itwill therefore be seen that a very small 


a gun to go out of his possession, believing that he would 
be able to greatly reduce the number of parts, its weight, | quantity of water suffices to keep the barrel from over- 
heating. For convenience in transportation, the shield 


and its cost. 
Among the first officers who visited the inventor’s|and tripod may be quickly folded up into a flat 
experimental factory was Lieutenant-General Sir | package. 
Andrew Clarke, then Inspector-General of Fortifica- The engraving at the top of page 254 shows a gun of 
tions. He advised the inventor to simplify his gun as | 1 in. calibre mounted on a cone suitable for naval pur- 
much as possible, and said, ‘‘Do not give up until| poses. The projectiles are of hardened steel, and pass 
you make it so simple that it can all be taken apart, | through 1 in. of iron at 100 yards range. This gun 
examined, and cleaned, with no other instruments than | is intended as an anti-torpedo boat gun, and as it is 
the hands,” The inventor acting upon this advice | mounted on a universal joint, it may be turned in any 
designed a wholly new action, altogether different to | direction freely while firing. The rate of discharge is 
that employed before, and indeed to that employed | 280 shots per minute. 
in any other gun, and this gun as eat present! The eireat | advantages are claimed for the auto- 
may be taken apart in three seconds, and put to-| matic system of guns: Weight for weight, guns of this 
gether again and fired in three seconds. If any- | system fire vastly more rounds per minute than is pos- 
thing happens to the lock the whole lock may be /|sible with any other system. It requires but one 
taken out and a new one replaced in six seconds, gunner to operate them. The magazine being below, 
The gun as now simplified, and of which we present | the gun does not present a target to the enemy’s fire 
engravings on the present page, and on page 254, con- | like one placed above the gun, and, moreover, no one 
sists of an ordinary gun-barrel, two-thirds of which is | has to stand up to place the cartridges in a high maga- 
inclosed in a tubular casing ; the other third is inclosed | zine on the top of the gun. 
in a rectangularsteel case. Inside of this casethe breech-| The magazine being below the gun and the car- 
block or bolt operates ; the main spring, the tumbler, | tridges placed in a tape, many more can be packed in 
the firing pin, and the sears are exactly like those | the same space, and a much larger magazine employed 
employed in an ordinary one-barrei pistol. than is possible with any other gun. In some cases 
The cartricges, which are placed side by side ina belt, | over 2000 rounds have been fired from a single belt out 
are fed into the gun at F, Fig. 2, by a bell-crank lever, | of a single magazine. There is no crank or handle to 
one end of which is attached to the barre], and the other | be operated by hand, and, consequently, no tendency 
end to a slide which is provided with two fingers. | for the gun to be disturbed while firing. As no ex- 
As the barrel recoils these fingers slide back and en-| ternal force is used to operate the gun, it may be 
gage a new cartridge. After the recoil the gun is | mounted upon a very light mount or carriage, and may 
pushed forward into the firing position by the action | be trained in any direction while firing with the 
of the coiled spring, shown in Fig. 1, and this action | test facility. The feed of cartridges is positive, and 
of the barrel moves a fresh cartridge into position. A|does not depend upon gravity. The extraction is 
transversely moving slide’ D, which forms a part of| unique. The cartrid are seized by both sides 
the breech-block, seizes the cartridges in the belt, | of the head by a slide which passes over them in 
draws them out, and deposits them one by one in thea transverse direction, there being no spring em- 
barrel. |ployed. When a cartridge is fired the shell is 
The lower illustration on page 254 represents a/| pulled out of the barrel by both sides, and is moved 
gun of rifle calibre mounted on a light tripod, and | ina transverse direction by the slide. The uncertainty 
provided with a shield constructed in such a manner due to the ordinary spring extractors which have 








iven so much trouble to other machine guns, is, there- 
ore, completely obviated. Another advantage, and 
by no means the least, is the fact that with the auto- 
matic system it is quite impossible that the breech 
should be unlocked and the cartridges withdrawn 
while in the act of exploding. The greatest enemy 
that machine guns operated by hand have to 
contend with, is that all cartridges do not explode at 
the instant of being struck ; a certain percentage of 
them “hang fire,” for only a short time it is true, but 
sufficient when the crank is being turned or the handle 
being worked at a high speed to allow of the breech 
being opened while the cartridge is in the act of ex- 
ploding. This always renders the gun hors de combat 
and sometimes blows up the magazine. With the 
automatic system this cannot occur because the force 
which opens the breech is derived from the cartridge 
which happens to be in the barrel at that time. If the 
cartridge is struck and does not explode at the very 
instant of being struck, the gun waits for it. When, 
however, the explosion does occur, the barrel recoils, 
and the empty shell is withdrawn exactly in the same 
manner as with cartridge, which do not ‘‘ hang fire.” 

The British Government was among the first to 
order one of these guns, and it was specified that it 
should not weigh over 100 lb., and that it should be 
able to fire 400 rounds in one minute, 600 rounds in 
two minutes, and 1000 in four minutes. 

Three guns were submitted by the inventor to a duly 
appointed Committee. The first gun tested was fired 
rapidly at first in order to come within the 400 in one 
minute ; then the speed was reduced, and it fired its 
thousandth cartridge just inside of the four minutes. 
The second gun tested fired 400 shots in forty-five 
seconds, and finished the thousand rounds in three 
minutes twenty-two seconds. These two guns were 
provided with water-jackets inclosing the barrel, The 
third gun was then tried, in which the supply of water 
was from the base. This gun fired 1000 rounds in a 
minute and a half, and continuing to fire, it scored 
2115 rounds in three minutes forty-five seconds. The 
two first guns weighed 501b. each, and the last one 
42lb. After this remarkable record, the Committee 
submitted the guns to the sand test, all parts being 
sprinkled with dry, sharp sand. 

Sand was also sprinkled on the feed belt in the 
magazine. The rate of firing was greatly reduced ; 
nevertheless, the gun fired at the rate of 400 shots 
per minute. The gunner then took the lock out, 
wiped it, and replaced it, when a box of 333 car- 
tridges was fired in half a minute. The gun was 
next submitted to the rust test, and while still wet 
and full of dirt and water, it was again fired at a much 
reduced speed, a box of 333 cartridges passing through 
in fifty seconds. The were then wiped and oiled, 
and a box of 333 cartridges was again fired in half a 
minute, These guns used the Gatling cartridge, having 
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85 grains of powder and 480 grains of lead. With the 
American service cartridge, which is shorter, the rate 
of firing would have been about 700 rounds per 
minute. It will be seen that for weight and rapidity 
of fire the guns went far beyond the requirements, 
while the sand and rust tests were most satisfactory. 
The Committee made arrangements on the spot for 
the purchase of the three guns submitted. 

Referring to the details, Figs. 1 and 2, on page 250, 
which illustrate the mechanism of the rifle-calibre gun, 
the section Fig. 2 shows the position of the parts in 
firing position ; directly an explosion has taken place, 
the whole of the breech-block and the barrel attached 
to it are forced back inside the casing, consisting of two 
steel side plates A A, a bottom plate B, a hinged cover 
C, and two gun-metal end pieces D and E, the latter 
with an extension L forming the water chamber for 
the steel barrel. This recoil at first forces the block G 
to slide back in the slots 6 provided in the side plates ; 
this motion brings the curved bar c, Fig. 1, into con- 
tact with the fixed curved piece a, the curved lever c 
and the crank are thus given a gradually accelerated 
rotary motion of nearly half a revolution until the ex- 
tended arm on the crank shown in Fig. 1] in front of 
the fixed piece a is stopped by the spring d, and the 
whole mechanism is at once drawn back again by 
the coiled sprin shown in Fig. 1, the chain at 
the end of which was wound over an eccentric 
cam on the block G. These rear and forward 
movements of the internal mechanism of the gun per- 
form all the operations necessary to place the weapon 
again into firing position ; the cartridge extractor m 
draws the new cartridge out of the casing F, while at 
the same moment the discharged cartridge is with- 
drawn from the barrel ; when at the end of the back- 
ward movement the extractor device drops, bringing 
the empty case opposite the discharge tube K an 
the fresh cartridge opposite the breech of the barrel. 

The gun pina continue to discharge shot after shot 
almost continuously, if it were not prevented from 
firing by a finger on the bar hinged to the trigger q, 
and lying on the bottom of the casing B, but by pulling 
the trigger and fixing it in the firing position by means 
of the spring catch attached to the block D, a con- 
tinuous discharge of the gun will be the result. The 
trigger bar is extended, as shown, to the front end of 
the casing at p, where it works a valve, opening at 
every action of the trigger to admit a small amount 
of water to the cooling chamber round the gun-barrel ; 
the screwed nipple p is connected toa water reservoir, 
and several pas for the automatic supply of water 
to the chamber have been devised by Mr. Maxim, to 
which we shall refer in a future article. In our illus- 
tration fis the sight shown somewhat shortened, and 
e represents a spring catch which holds down the 
hinged lever c, and can only be opened when the gun 
is in the non-firing position ; the whole breech-block 
can - taken out, cleaned, and returned in a few 
seconds, 








Tue East River.—A Bill authorising the construction 
of a bridge across the East River to Long Island has been 
favourably reported on in Congress, 








RAIL-BENDING MACHINE. 

THE machine we illustrate above is intended to 
supersede the slow process of the old ‘* Jim Crow” for 
bending rails, and is particularly useful where new 
railways are being laid down, especially when points 
and crossings, sidings or curves on main lines are fre- 
quent. Twomen at the wheel bend a 35 Ib. or 40 Ib. 
rail 20 ft. long in about four minutes, and by adjust- 
ing the handwheel or screw, every rail can be bent to 
the same radius by one passage through the machine. 
The rollers are all in hardened steel. The central 
bottom roller is driven by the gearing behind, and the 
two top rollers simply maveire aoks upon the spindles. 
To give the desired curve to the rails the top right- 
hand roller is adjustable, and is pressed down by a 

werful screw attached to the handwheel as shown. 

he gearing is all made in cast steel, and everything 
is strong and durable. 

The drilling machine is intended for drilling the 
holes for fishplates in rails which have been cut, and 
is thrown out of gear when not in use. The drill 
stands over the centre of the rail, while the ‘‘ bender” 
holds the rail firmly, and will also adjust the rail end- 
ways when required. The drill can, however, be used 
for any purpose, as, when the rails are removed, a small 
table swings under the drill for this purpose. 

The machine is mounted high upon a | weamgey gt 
bogie to allow the curved rails to keep clear of the 
ground, Fitted into the top of the bogie is a hand- 
vice and a tool-box (not shown), and werens. is 
made strong and convenient for rough usage. The 
maker is Mr. Charles Wood, of Middlesbrough. 





Coat In France.—There was a considerable increase 
(727,938 tons) in the production of coal last year in the 
French departments of the Nord and the Pas-de-Calais. 
The output of the Pas-de-Calais last year was 6,463,880 
tons, as compared with 6,131,358 tons in 1885, showing an 
increase of 332,522 tons last year. The output of the 
Nord last year was 3,978,175 tons, as compared with 
$3,582,759 tons in 1885, showing an increase of 395,416 
tons last year. The Anzin Company alone figured for 
266,997 tons in this last-mentioned increase. 





Tue TRIAL OF THE 110-Ton Gun.—The final proof 
experiment with the first of the great guns for Her 
Maleiy's ship Benbow took place at the Woolwich 
A butts on Wednesday. The loading of the gun, 
which will be performed on board ship by hydra 
had to be carried out by hand, and was a di cult and 
tedious process, but at length the proof shot, weighing 
1800 lb., was driven forward of the powder chamber, 
and eight octagonal cartridges were packed in behind 
it, weighing 125 lb., or an te of exactly 
1000lb. The powder was of a slow-burning description 
technically known as “‘S, B. L.” Most of the p M4 
rounds have been fired with Westphalian brown powder, 
and the velocities have varied with the weight of charge 
from 1699 ft. per second, with a pressure of 9,65 tons, to 
2078 ft. with 18-7 tons pressure. On the gun being fired 
it was found that the shot had achieved an initial velocity 
of 2128 ft. per second, with the remarkably low pressure 
of 16.1 tons. A second round was fired with precisely 
similar results, 


NOTES FROM THE NORTH. 
Giascow, Wednesday: 

Glasgow Pig-Iron Market.—Last Thursday’s warrant 
market a strong, but relapsed, and prices closed ata 
decline all round. Scotch warrants changed hands in the 
forenoon at 43s. 9d. down to 43s. Ghd. cash, the closing quo- 
tation in the afternoon being 43s. 6d. cash. Business was 
done in hematite warrants in the afternoon at 46s, 6d. one 
month to 46s. 3d. fifteen days, and the closing quotation for 
Cleveland iron was 35s. 6d. cash. There was a consider- 
able amount of depression in the iron market on Friday 
forenoon, and ane the trade reports were not by -— 
means less hopeful, buyers were very shy, and prices f 
340. per ton from the previous day’s closing transactions. 
owever, the fact that the conference of the Lanark- 
shire coalmasters and miners had fallen through became 
known pe minutes ene me close, -_ ~ served as @ 
means of raising speculative hopes and of suggesting a 
strike, and the consequent of damping down of some blast 
furnaces. Prices suddenly improved, and in ten minutes 
poe 4 had mounted up 34d. per ton, the close being 43s. 64d. 
, or 4d. per ton over Thursday’s final quotation. No 
transactions took place in Cleveland warrants, and hema- 
tite iron, which was depressed in the forenoon, improved in 
price in the afternoon to 45s. 104d. cash paid. On the 
week Scotch warrants fell in price 7d, per ton, Cleveland 
3d., and hematite 3d. The buoyancy which arose on 
Friday afternoon continued on Monday, the report of 
improved shipments having a favourable effect. Prices 
advanced 3d. | 2 ton from last week’s close, but as re- 
ports came in from the mining districts which seemed to 
indicate less fear of a general strike, prices eased off. 
Those who were bu ing to cover sales became less 
anxious to secure themselves, and sellers not only let the 
early advance go, but closed 2d. per ton under Friday’s 
final quotations. Again there was no business reported 
in Cleveland iron, and buyers at the close in the afternoon 
were offering 35s. cash, but no change took place as to 
sellers’ quotations. Hematite warrants were sold at 46s, 
cash, and the close was 14d. per ton lower. There was a 
certain degree of flatness in the market yesterday, and 
prices were weaker. The fact that most of the miners 
were continuing at work, and the prospects of an amicable 
arrangement being eventually arrived at, favoured buyers. 
The price of Scotch warrants declined to 43s. 2d. cash, and 
closed at 43s. 24d. buyers, beinga fall of 2d. from the previous 
day, and 4d. from last week’s close, Cleveland iron was 
sold at 14d. per ton over Monday’s close, but the final 
quotations were the same. The tone in the hematite de- 
partment was specially weak, and prices closed 44d, per 
ton down on the day. The market was quiet this fore- 
noon, and Scotch warrants remained practically unchanged 
in price, but Cleveland and hematite warrants were, re- 
spectively, 3d. and 14d. per ton below yesterday’s closing 
rates. Comparatively little change took place in the after- 
noon market. There is very little business doing in makers’ 
iron, and prices scarcely show any alteration. On the 
whole the local iron trade does not show any signs of a 
rmanent and bond fide improvement. The number of 
last furnaces in actual operation is still 71, as compared 
with 95 a year ago and 92 a couple of — ago. Last 
week’ashipments of pig iron from all Scotch ports amounted 
to 10,690 tons, as against 7220 tons in the preceding week, 
and 6009 tons in the corresponding week of last year. 
The United States took 1650 tons; South America, 225 
tons ; India, 100 tons; Australia, &c., 475 tons; Italy, 
1770 tons ; Gommeny 230 tons ; Holland, 175 tons ; other 
countries took smaller quantities, and 3054 tons were sent 
coastwise, The stock of pig iron in Messrs. Connal and 
oe Ree warrant stores stood at 851,004 tons yester- 
day afternoon, as against 848,505 tons yesterday week, 

thus showing an increase over the week of 2499 tons. 


The Conferences of Coalmasters and Miners.—The ad- 
journed conference of the Lanarkshire coalmasters and 
miners was held in Glasgow last Friday—the Lord Provost 
of Glasgow again Lewaceg ” In making a statement on 
behalf of the coalmasters, Mr. M‘Cosh (of Messrs. William 
Baird and Co.) let fall some injudicious and impolitic 
remarks, which so raised the temper of the workmen’s 
representatives that no positive ee towards an 
amicable solution of the existing difficulty could be made. 
Eventually the men withdrew, and the conference came 
to a collapse. A general feeling prevails outside that 
there were faults on both sides, and efforts are being made 
for a resumption of the negotiations. Meanwhile the 

roceedings of the meetings that the miners have since 

eld in several districts, seem to indicate that the matters 
(other than the advance of 6d. per day on the rate of 
w ) raised in the conference by the coalmasters, 
san only be satisfactorily settled by some regularly con- 
stituted board of arbitration. On Friday also there was 
held in Glasgow a conference of coalmasters and work- 
men representatives from mining districts of Airdrie, 
Slamannan, and nathan. It was presided over by Mr. 
M‘Callum, chairman of the Coalmasters’ Association cover- 
ing those districts ; and never was moreeven-handed justice 
dealt out, or more discretion shown, by any person in 
such a peculiar position, The result was that the miners’ 
delegates were most easily managed, and at the end of the 
sitting very considerable progress had been made. The 
freely discussed the proposals submitted by the pom 
masters, and ultimatel they agreed to recommend them 
to their constituents. It was gor resolved that another 
conference should be held on Friday of this week—eight 
representatives on each side—to deal with the matters 

uire settling in view of an advance of wages being con- 

ed. To most outsiders the conditions stipulated by 
the coalmasters do not seem to be very onerous or un- 
reasonable. 


Mining Institute of Scotland.—A meeting of this Insti- 





tute was held in Glasgow last Thursday night, Mr. James 
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8. Dixon, president, in the chair. The office bearers for 
next year were nominated : Mr. Henry Aitken as vice- 
president, and Messrs. F. J. Rowan, John Gemmill, 
and H. Mungall, coalmaster, Cowdenbeath, as members 
of Council. The chairman reported that he had a 
in the conferenee with the Home Secretary on the Mines 
Bill with the Mining Association of Great Britain, and 
he was glad to say that, so far as he could gather, the 
Bill had been very much modified, and many of the sug- 
gestions of the committee of the Institute had been 
adopted. In a private interview with Mr. Matthews 
after the conference, that gentleman had told him he 
would be glad to receive further information, as it was 
from such bodies he wished guidance in constructing a 
really good Bill. In the course of a lengthy and interest- 
ing discussion, Mr. Durie, Elphinstone, and Mr. Rox- 
burgh, Alloa, strongly protested against the Bi 
enactment putting the mines of the East of tland, 
where inflammable gas had never been observed within 
human memory, on the same footing as fiery mines as re- 

ards examinations with safety lamps, and other matters. 
t was finally remitted to the committee to report on the 
Home Secretary’s new Bill as soon as it was printed, and 
the secretary was authorised to call a special meeting for 
the consideration of their report. Papers on ‘‘ Notes on 
the Sinking of Shafts,” by Mr. Robert Beith, and on 
** Applications of Electricity to Mining Operations,” by 
Mr. Roun. were afterwards discussed, and their authors 
accorded votes of thanks, 


The Scotch Steel Trade.—Favourable reports regarding 
the steel trade have reached the public eye and ear within 
the past week or ten days, much of the improved demand 
being to meet American requirements, It is stated that 
there is an extraordinary demand for blooms, and it is 
rather interesting to note that large quantities of billets 
are being sent from one of the basic steel works to South 
Staffordshire to be rolled into strips for subsequent weld- 
ing into tubes. Basic steel is so soft and so remarkably 
weldable that it is by some tube manufacturers preferred 
to the very best Staffordshire iron. There is at present 
a large quantity of steel bridgework to be settled, and 
the Scotch contractors and steelmakers are quite ex- 
cited regarding it. 

Messrs. Barlow and Son and the Tay Bridge.—In the 
North British Railway Company’s half-yearly report, just 
issued, there is a short report from Messrs. W. H. Barlow 
and Son, the engineers for the Tay Bridge. They ‘‘ beg 
to report that the work bas been pr ed with actively 
during the last six months. Of the eighty-five spans 
comprised in this work, seventy are now completed, All 
the girders of the large spans have been landed on their 

iers, and eight of these have been lifted to their full 

eight. The permanent way is laid over about half the 
viaduct.” In reference to the new Tay Viaduct Railways, 
they say, ‘‘ Good progress is being made with these rail- 
ways, and they will probably be completed about the end 
of April. We are of opinion that, with favourable 
weather, the completion of the viaduct may be looked for 
at about the middle of June.” 


East of Scotland Engineering Association.—An ordinary 
fortnightly meeting of this Association was held in Edin- 
burgh, when an interesting paper was read by Mr. J. T. 
Nicholson, Whitworth Scholar, on ‘‘The Progress of 
Engineering in Ancient Times.” 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIPDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
good attendance on Change. The market was quiet and 
steady, and No, 3 Cleveland pig iron for early shipment 
was again quoted 353. 3d. per ton. There are not many 
new contracts being made just now, as both buyers and 
sellers are disposed to look on till the political horizon is 
more settled. Meanwhlle, exports continue satisfactory, 
there having been shipped at Middlesbrough up to date 
this month 28,800 tons of pig iron as compared with 
24,500 tons at the corresponding time last month, and 
21,000 tons at the same period last year. The home de- 
mand is fairly good, and a substantial reduction in stocks 
may be expected at the end of this month. Hematite 
pig iron is steady at 46s, 6d. to 47s. per ton for No. 1, 2, 
and 8 f.o.b. east coast ports. In the manufactured iron 
trade there is nothing new to report, all the branches 
being still dull. Ship-plates are quoted 4/. 15s. per ton, 
and angles 4/. 10s., less 24 per cent. at works, 
Engineering and Shipbuilding.—Both these very im- 
rtant industries are more active. Since our last notice 
fessrs. Edward Withy and Co., of the Middleton Ship- 
ard, Hartlepool, have launched a screw steamer 275 ft. 


ong, 37 ft. 2in. in breadth, and 20 ft. 7in. depth of hold. | th 


This vessel will be fitted with triple-expansion engines by 
Messrs. Blair and Co., of Stocktot-on-Tees. essrs. 
Boolds, Sharer, and Co., of Pallion, have launched one of 
the largest screw steamers built on the Wear. She was 
christened Pio IX. She is 400 ft. in length, 43 ft. in 
breadth, and 29ft. 9in. in depth of hold. mstructed on 
the cellular double-bottomed system, she is capable of 
carrying about 600 tons of water ballast. Her carry- 
ing capacity will be about 5500 tons deadweight. She 
was towed to Mr. John Dickinson’s Palmer’s Hill Engine 
Works, where she will be fitted with fine engines on the 
triple-expansion system. On Saturday Messrs. W. Gray 
and Co. launched a splendid steel steamer from their ship- 
building yard at West Hartlepool named Wave. She has 
been built to the order of Messrs. R. Ropner and Co., of 
West Hartlepool, and is on the well-decked type. She is 
300 ft. in length, 38 ft. in width, and 22 ft. 2 in. in depth 
of hold. er engines, which are on the three-cylinder 


triple-expansion principle, are supplied by Messrs, T. | & 
Richardson and Sons, V est Hartlepool, . 








The Steel Trade.—The steel departments are very brisk, 
and all the works in the North of England have large 
orders on their books. 


get rn were quoted 61. 7s. 6d. 
per ton, and angler 5/. 17s. 6d. to 6l., less 24 per cent. at 
works, Steel rails are selling at 4/. 7s. 6d. per ton f.o.b. 
The larger foundries are full of work; some heavy orders 
have recently been placed in the Cleveland district for 
rails, sleepers, and chairs on Indian and foreign account. 
Messrs. Bolckow, Vaughan, and Co., of Middlesbrough, 
obtained oneof the largest orders which has yet been given 
out for steel sleepers, namely 18,000 tons. 


The Coal and Coke Trades.—The fuel trade remains 
steady. Unfortunately the strike in Northumberland 
still goes on, and is not likely to be soon settled. 


The Cleveland Salt Trade.—This new industry continues 
to develop. Messrs, Bell Brothers, of Port Clarence, 
are reaping the advantages of pioneers, and are doing a 
large salt trade. They have also their new chemical 
works in full swing. The other salt-raising firms on the 
north side of the Tees are working well, and Messrs, 
Bolckow, Vaughan, and Co., at Middlesbrough, are now 
large producers. In addition to a bore-hole which is being 

ut down at the Imperial Iron Works, South Bank, the 
iddlesbrough owners are sinking for salt near the North 
Ormesby Toll Bar, Middlesbrough. 





NOTES FROM THE SOUTH-WEST. 

Helston Railway.—This line, the first sod of which was 
turned in March, 1883, has been now nearly completed by 
Messrs. Lang, the contractors. Traffic is expected to 
commenced early in May. As the new line is on the 
narrow gauge all traffic will shift at the junction with the 
West Cornwall Railway, and special passenger carriages, 
luggage vans, and other rolling stock will have to be pro- 
vided. 


Cardiff.—The steam coal trade is considered to have 
experienced a permanent change for the better. Last 
week’s shipments amounted to 163,000 tons, and prices 
have experienced a general advance. Small steam coal 
has shown little change, but the demand for house coal has 
been exceptionally good. There has been a good deal of 
activity in the iron trade, and steel rails have been firm. 


Cornwall Railway.—The Cornwall Railway Company 
held its half-yearly meeting at Plymouth on Monday, 
under the presidency of Mr. R. Tweedy. The chairman 
directed attention to the satisfactory character of the past 
half-year’s working, and pointed out that the credit 
balance of 80917. was the largest shown at any period. An 
amendment that the report lie on the table was es am 
by Mr. Batten, who took exception to certain expenditure 
made on viaducts as illegal. A long discussion followed, 
the amendment being ultimately lost, and the resolution 
carried by 20 to7. An agreement entered into with the 
Great Western and Helston Railway Companies to grant 
a rebate of 5 per cent. to the latter company was also 
taken exception to by Mr. Batten, and an animated de- 
bate followed on the eon involved. Ultimately the 
agreement was adopted by the meeting. 


Sewage at Tredegar.—The Tredegar Local Board held a 
special meeting on Wednesday to consider a scheme of 
sewage for the town and district. Mr. Colquhoun, general 
manager of the Tredegar Works, was present by invita- 
tion to confer with the Board. The sary submitted 
a scheme in which it was estimated that the cost would 

i Mr. Colquhoun thought the Board had better 
get an engineer unconnected with the locality to make an 
inspection of the town, and make suggestions as to what 
should be done. The Board agreed to adopt Mr. Colqu- 
houn’s suggestion. 


Nettlefolds (Limited).—The works, which Nettlefolds 

Limited) have been erecting near Newport for the manu- 
‘acture of special mild steel, &c., are now in a forward 
state. They are approached by a siding from the Great 
Western Railway, which is carried over the high road to 
Newport by means of a viaduct, continued for some dis- 
tance at a high level above the site of the works. By the 
side of this viaduct is a staging which carries the cupolas 
and converters, next to which is the engine-house, con- 
taining the blowing engines. On the other side of the 
engine-house is a siding for coal trucks, from which the 
coal will be unloaded into a series of bunkers, with sliding 
doors at the bottom, from which it will fall into small 
wagons, and be taken over the charging hoppers of nine 
blocks of Siemens newest type of gas producers. The 
pig iron will be unloaded on the top of the cupola 
staging, and when melted will fall from the cupolas 
into the converters, and thence through ladles into the 
ingot moulds at the bottom of the casting pit. Imme- 
diately opposite the casting pit are furnaces for reheating 
e ingots, which then pass to the cogging mill. The 
billets and bars will be taken from the cogging rolls, and 
cut up under shears. From the shears they pass to the 
finishing mills, of which there are four, all designed for 
roiling wire of various sizes, bars, rods, hoops, &c. A 
little further, on the site of the‘old Tydee Tin-Plate Works, 
Nettlefolds (Limited) have erected a building, in which 
they are making horse nails for the Horse Nail Company 
(Limited). 

Swansea.—The local shipping trade has shown consider- 
able activity. Shipments of coal, patent fuel, &c., 
having been comparatively heavy. 


Taff Vale Railway.—The Taff Vale Railway Company 
is proceeding with the construction of a new station at 
Cardiff. The building is 155 ft. long and 40 ft. high, and 
it is designed in the mixed Gothic style of architecture. 
The predominating material used in the new station is 
stone relieved with Bathstone dressings, turret work 

c. Each of the platforms will be 600 ft. long, and 
about 30 ft. wide. Arrangements of the customary cha- 











racter are introduced into the station for the convenience 
of passengers, and the efficient conduct of the company’s 
business. The cost of the station will*be about 20,000/. 
The contractor is Mr. R. Price, of Cardiff. Messrs, 
Handyside will supply the roof and ironwork. The station 
was designed by Mr. Wallace, of Westminster, and Mr. 
H. O. Fisher, the company’s engineer is superintending 
its construction. 


Trade in Monmouthshire.—The Monmouthshire col- 
lieries are working regularly, and the blast furnaces of 
the district appear to be in full swing, while progress is 
being made at Blaina in the erection of another improved 
blast furnace. 


Bristol Tramways.—At the pong ° ord mottos of the 
Bristol Tramways Company on Wednesday, Mr. W. 
Butler in the chair, a dividend of 5 per cent. was declared. 
The chairman, in moving the adoption of the report, said 
the directors had decided to establish a service of omni- 
buses between Bristol and Clifton, of the type invented 
by Messrs, Andrews, of Cardiff. Mr. G. Gardner, one of 
the directors, said he had been to Cardiff and seen the 
omnibuses at work ; they were light, wide, and high, and 
he believed they would be very successful. 


South Wales Collieries Association.—The Monmouth- 
shire and South Wales Collieries Association held its 
annual meeting at Cardiff on Tuesday, Mr. E. Martin, of 
Dowlais, presiding. Sir W. T. Lewis was elected chairman 
for the ensuing year, and Mr. Colquhoun, of Tredegar, 
vice-chairman. The tonnages for which the members 
stand assured in the Association for the years 1887-8 were 


be | considered, and showed that fifty-five associated firms 


represented 12,263,412 tons. 


H.M.S. “‘ Serpent.”—The Serpent, just launched at 
Devonport, is the largest vessel built there for many 

ears, and when ready for sea she will be the most 
‘ormidable vessel of her class in the British Navy. She 
is expected tc attain a speed of nearly 20 knots per hour. 
The cost of her machinery is about 30,000/., and the total 
cost of the ship, when fitted, armed, and ready for sea, 
is estimated at 100,0007. The next vessel to be laid down 
on the ways from which the Serpent was launched, willbe 
of the Rattler class, of 670 tons burthen, and 1200 horse- 
power. 





MISCELLANEA. 
ApmriraL Lorp Jounn Hay will succeed Admiral A. 
Phillimore as naval commander-in-chief at Devonport. 


A terrible explosion of melinite, the new explosive 
material, has occurred in the arsenal at Belport, and 
several military artificers were killed and injured. 


The following Bills have been read a third time and 
goseeds New Shoreham Harbour Bill, aa Subway 
ill, and Whitehaven Harbour and Dock Bill. 


It isestimated that the Enfield-Martini rifles cost 45s, 
each. The Lee-Burton and Lee magazine rifles are 
spout to be issued for thorough trial by the Army and 

avy. 

Shortly after the Union Steamship Company’s steamer 
Athenian had arrived in Plymouth Sound, a torpedo 
struck the vessel. It had been discharged from a torpedo 
boat which was practising in the Sound. 


Messrs W.. Simons and Co., Renfrew, have received 
an order to construct one of their hopper dredgers 
of 1000 tons capacity for the Bombay Harbour Com- 
missioners. 


The members of the Royal Commission on Ship- 
ping, are now snsidoring their report, and they hope it 
will be laid before the House in the course of the present 
session. 

Mr. Whitney, secretary to the United States Navy, 
denies, in face of the Chatham scandal, the reports con- 
necting his department with the clandestine acquirement 
of the plans or secrets of foreign Governments, 


An alarming explosion has occurred in the pottery works 
of Cochrane and Co., Glasgow. A kiln-man opened a 
furnace door too wide, and the molten material rushed 
out into a tank of water, causing an explosion which was 
heard half a mile away. 

Prospectuses are out of Rose’s Primary Battery Com- 
pany. One half the capital, or 25,000/. is offered for 
subscription, the vendor receiving 20,000 11. fully paid 
shares in consideration of the English patents and the 
right to acquire all foreign patents. 


A frightful explosion, caused by firedamp, occurred on 
Friday evening at 8 o’clock in the colliery of La Boule 
Quaregnon, near Mons. One hundred and eighty colliers 
were at work at the time. Thenumber of lives lost was 
originally estimated at 150, but it has since been stated 
that 57 men have escaped. 

The sanugts of the twenty-two principal railways 
in the United Kingdom, for the week ended March 6, 
amounted, on 15, miles, to 1,097,805/., and for the cor- 
responding period of 1886, on 15,257 miles, to 1,010,023/., 
an increase of 131? miles, or 0.8 per cent., and an increase 
of 87,969/., or 8.6 per cent. 

The estimated cost of building the new belted un- 
armoured cruiser soon to be begun at Chatham Dockyard 
is 92,000/., of which sum 29,000/. will be expended in 
wages alone. The new vessel, which is intended to steam 
at twenty knots an hour, will, it isexpected, be completed 
and launched during the present year. 

The armour-plated turret ship Hydra, 43,480 tons, 
1470 horse-power, attached to the steam reserve, Chatham, 
is ordered to be supplied with an auxiliary armament com- 
posed of four 3-pounder quick-firing guns, two four- 
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barrelled N ordenfelts, and two five-barrel and one two- 
barrel Gardner guns. 


In reply to Mr. Gourley, Lord G. Hamilton has stated 
that although there have been some accidents recently in 
connection with ships of the Channel Squadron, it is con- 
sidered that the ground tackle of the Navy is sufficient 
for the safety of the ships. The reports received from 
Sir William Hewett, do not suggest that the ground 
tackle is too light for the ships. 


Captain W. Lang, R.N., who has been for some time 
naval adviser to the Chinese Government, has just arrived 
in England to superintend the fitting out of four fast iron- 
clad cruisers which are being built, two of them by Sir 
William Armstrong and two by a German firm, It 
is expected that these vessels will be completed some 
time in August, when Captain Lang will take them out 
to China and probably hoist his flag as Admiral of the 
Chinese Navy. 


In answer to a question asked in reference to the return 
just presented of the number of rifled guns that have 

urst or failed, viz., what proportion the 31 guns there men- 
tioned bear to the total number of guns in the possession 
of the Army and Navy during the years specified in that 
return, Mr. E. Stanhope has stated that the number of 
guns in possession of the Army and Navy during the 
years specified is 9322. The total ratio borne by the 31 
guns that have failed is therefore about 0.3 per cent. of 
the whole. 


The manufacture of Mitis castings is now being regu- 
larly carried out in this country b y rp Hansell and 
Co., of the Canal Steel Works, 
qualities of these castings have already been fully dealt 
with in our pages and we need not therefore parlicularise 
them here, but we may point out that the fact of their 
not requiring to be annealed materially facilitates the 
prompt production, as compared with ordinary malleable 
castings—a matter of considerable importance in some 
cases, ; 


The Duke of Cambridge having considered it desirable 
that commanding officers of Royal Artillery at home 
should be made acquainted with the general principles of 
the theory and practice of submarine mining defence, to 
enable them fully to co-operate with the commanding 
Royal Engineer in carrying out the defence of mine-fields, 
his Royal Highness has approved of a class of command- 
ing and staff officers of the Royal Artillery being assem- 
bled: at the School of Military Engineering, Brompton, 
for the purpose of attending the necessary lectures on 
the subject and witnessing practical illustrations. 


The War Office has recently received a sufficient 
number of the two selected patterns of repeating rifles 
-—the Lee-Burton and improved Lee—to enable the 
further and, it is believed, final trials to proceed. It is 
anticipated that in ashort time the Small Arms Com- 
mittee will be able to recommend one or other of the 
weapons for adoption by the Army and Navy. It has 
been decided that the calibre of the barrel shall be 0.402 in., 
that it shall be rifled on the Metford system, and that 
the action shall be by a bolt with a straight pull. The final 
experiments are to be pushed on with all possible speed, 
as the reserve stock of Martini-Henry rifles is now lower 
than is considered desirable. 


The will, with several codicils, of the late Sir Joseph 
Whitworth has been proved. he personal estate is 
stated at the net sum of 362,500/. The testator charges 
his estate with the Sp apn of 100,000/. to the President 
of the Council, being the capital of the fund for promoting 
the Whitworth scholarships. After making certain provi- 
sions for Lady Whitworth, he leaves to the Owens Col- 
lege 200 shares, amounting to 5000/., in Sir Joseph Whit- 
worth and Co. (Limited) ; to the Institution of Civil En- 
gineers, 80 shares (2000/.) ; to the Institute of Mechanical 
Engineers, 40 shares (1000/.); to the National Lifeboat 
Association, 40 shares (1000/.); to the orphan houses, 
Ashley Downs, Bristol, 20 shares (500/.) 


The Inman and International Steamship Company have 
concluded a contract with Messrs. Laird Brothers, of 
Birkenhead, for the first of their new steamships for the 
Atlantic service, and she is to be ready for the passenger 
season of next year. The new vessel is to be constructed 
of steel, and be of 8500 tons register. She is to be sup- 
plied with independent twin-screw engines. This will be 
the first Atlantic mail steamer provided with twin screws, 
There will also be a special arrangement of water-tight lon- 
gitudinal and transverse bulkheads, so asto make her a 

racticably unsinkable vessel under all circumstances. 
he new steamer will be built to meet Admiralty require- 
ments for an armed cruiser. 


A Times telegram gives particulars of a terrible accident 
on the Boston and Providence Railway by which thirty- 
two persons were killed and 114 injured, of whom many 
will die. The disaster occurred on a long curving iron 
truss bridge over a wagon road, crossing it diagonally. 
The bridge gave way, but the cause is unknown. The 
belief is that a coach ran off the line before reaching the 
bridge and struck against the abutment, dislodging a 
beam of the truss. The locomotive and three es 
passed safely over. The other coaches fell into the 
chasm, smashing everything into a wreck, which caught 
fire. The flames were quickly extinguished by a fire 
engine that was brought up. In all six coaches fell, one 
going over the embankment. 


Messrs. James Morrison and Co., of Fenchurch-street, 
agents for the Hongkong and Whampoa Dock Company, 
supply details of the launch, on February 5, of the cruiser 
Filippinas, built at Whampoa, for the Spanish Govern- 
ment. The vessel is built of mild steel on the lines of the 
Scout, with twin screws and a powerful ram. She is 
1864 ft. in length with 234 ft. beam, The engines are 


heffield. The special. 








650 horse-power, and the speed of the vessel is to be 12 
knots an hour. She is divided into six water-tight com- 
pennies, and is to be fitted throughout with the electric 
ight. The armament of the vessel is to consist of three 
steel guns of 15 centimetre calibre, and six machine guns. 
The Filipinas is to be attached to the squadron stationed 
emma for the protection of Spanish commerce and 
e. 


The Times states that the Admiralty have introduced an 
important innovation into the dockyards which will go far 
towards determining the respective jurisdictions of the 
constructive and engineering departments cf the yards. 
In the matter of a steam capstan, steam steering gear, or 
valves, it is not always easy to say where the work of one 
department ends and that of the other begins, and man 
little conflicts have originated in consequence. The dif- 
ferences involved in the fittings in question have not yet 
been settled, but in the mean time their lordships have 
ordered that the a equipments of a ship under 
construction, inclu wr berg vues the machinery of 
guns, and the mechanism for moving the guns and rotatin 
the turrets or turntables, shal] be taken from the chi 
constructor and be placed under the control of the chief 
engineer. 

The Board of Trade returns for February show that the 
exports of iron and steel reached a value of 1,660,984/., as 
compared with 1,612,102/. for Li eyy 1886, and 
1,480,087/. for the corresponding month of 1885, Pig iron 
has been imported during the month to the value of 
170,6811., against 120,284/. and 144,601/, for the corre- 
sponding months of 1886 and 1885. Steel rails reached a 
value of 127,640/., against 159,276. and 170,382/. for Feb- 
ruary of 1886 and 1885. The United States again show 
an advance—387,422/., as compared with 5560/7. and 130J. 
The British East Indies have fallen from 57,435/. in Feb- 
ruary, 1886, to 32,338/, last month ; while Australasia in 
the same period has declined from 33,5691. to 14,2687. In 
hardware and cutlery the exports amounted to 193,496/., 
against 213,494/. and 216,626. for the corresponding 
months of 1886 and 1885. Australasia has decreased from 
52,6551. in February, 1886, to 33,859/. last month. In steel 
(unwrought) there was exported a value of 207,960/. last 
month, against 76,8007. for February, 1886, and 61,8431. 
for February, 1885. The increased business with the 
United States is the great cause of the advance in the 
steel trade. During the months of February in 1885-6-7 
the United States have received the respective values of 
12,952/., 27,954/., and (last month) 140,7237. The returns 
of exports, as a whole, are fairly satisfactory. 





LAUNCHES AND TRIAL TRIPS. 

On Tuesday, the 8th inst., the s.s. Auckland, con- 
structed by Earle’s Shipbuilding and Engineering Com- 
pany, Limited, Hull, for the Humber Conservancy Com- 
missioners, for salvage and towing purposes, was taken on 
her trial trip. The vessel is built of steel to the 100 Al 
class, her dimensions being 132 ft. by 22 ft. by 11 ft. 6. in., 
and her scantlings are considerably in excess of rule, 
Large catheads are built into the ship at each end 
for taking heavy lifts, and she has other efficient 
appliances, including a steel foremast of large dia- 
meter and two powerful steam winches. A _ horizontal 
pump, fitted as a fire engine, is fixed in the engine 
room with deck connections, and she has two 
Drysdale’s 12 in. centrifugal pumps and a portable one of 
smaller size for salvage purposes. The engines are com- 
pound, 18 in. and 36 in. in diameter and 21 in, stroke, 
supplied with steam from a large steel boiler made in 
accordance with the Board of Trade rules, for a working 
pressure of 90 Ib. per square inch. The run wasmade to 
the Newsand Light and back at an average s of u 
wards of 10 knots, the engines working remarkably 
smoothly and indicating 370 horse-power, which was con- 
sidered highly satisfactory. 





On Wednesday, March 9th, Messrs. Russell and Co., 
Port-Glasgow, launced the Mab Queen, an iron barque of 
1000 tons net register, and measuring 204 ft. by 33 ft. 6in. 
by 19 ft. 6in. She has been built to the order of Captain 
Fairlie, Glasgow. 


With the same tide, Messrs. D, and W. Henderson, 
Meadowside, Partick, launched a steel screw steamer 
named the Bellena, the second of three vessels ordered 
by Messrs. Bell Brothers and M‘Lelland, Glasgow. A 
vessel of 2800 tons gross, and having a carrying capacity of 
4000 tons, she measures 310 ft. by 39 ft. by 26 ft. 6 in. 
and is being fitted with triple-expansion engines of 1300 
horse-power, the working steam pressure being 160 lb, per 
square inch. 


On the same day, a wooden steam fishing vessel, named 
the Guillemot, was launched from the yard of Messrs. J. 
M‘Kenzie and Co., Leith. Built to the order of Mr, T. 
F. Robertson Carr, of North Shields, and measuring 
70 ft. by 18 ft. by 9 ft., she is intended for the deep-sea 
net and line fishing, and is being fitted with her engines 
by Messrs. Hawthorns and Co., Leith. 





Also, on the 9thinst., the new steel screw steamer Glen- 
shiel, built and ——— by the London and Glasgow 
Shipbuilding and Engineering Company, to the order of 
Messrs. M‘Gregor, Gow, and Co., of London and Glas- 
gow, for their well-known ‘Glen Line,” had her trial 
trip on the Clyde. The Glenshiel, which has been spe- 
cially constructed for the Chinatea trade, measures 370 ft. 
by 45 ft. by 34 ft. 6in. She is a vessel of 3460 tons 
gross, and has been built in accordance with the 
Admiralty requirements in respect of bulkheads, &c., 





for first-class transport service. The machine 


con- 
sists of a set of eae engines, having 
cylinders of 34 in., 53in., and 87in. respectively, with 


piston stroke of 54in. There are three double-ended 
cylindrical steel boilers, fitted with Fox’s patent corrugated 
furnaces, and working up to a pressure of 140 lb. per 
square inch. The speed expected was from 13 to 134 
knots per hour, but in “ running the lights”—from Cloch 
Lighthouse to Cumbrae Lighthouse—she attained a speed 
of 14.6 knots, which was a most satisfactory result, espe- 
cially in view of the fact that the vessel had about 1800 
tons of cargoon board. It should be mentioned that the 
engines are fitted with Joy’s patent valve gear. The 
Glenshiel is the seventeenth steamer built for the same 
owners by the London and Glasgow Shipbuilding and 
Engineering Company. 


On the following day Messrs. Robert Napier and Sons, 
Govan, launched the Galatea, the second of the two 
belted cruisers which they contracted some time ago to 
build for the British Admiralty, her sister ship being the 
Australia, which was launched last November. Like her, 
the Galatea is a steel-hulled ship, measuring 300 ft. by 
56 ft. by 37 ft. Her ordinary water draught will be about 
19 ft., and her displacement 5000 tons, though when pro- 
vided with a full supply of coal this will be inc by 
an additional thousand tons or so. Special attention has 
been devoted to the armour, which is compound, or steel- 
faced, and consists of a belt 200 ft. in length, extending 
from 1 ft. 6 in. above the water-line to 4 ft. below. The 
belt is 10 in. thick (2 in. being steel-face), and is backed 
with 6 in. of teak secured in steel plating 1 in. in thick- 
ness. The hull is divided into upwards of 130 water tight 
compartments. The vessel will be fitted by the builders 
with two sets of triple-expansion engines working twin- 
screws and expected to indicate 8500 horse-power, the 
working steam pressure being 130 Ib. per square inch. It 
is expected that these engines will give a speed of 19 knots 
when the vessel is tried without her ammunition, stores, 
or her full complement of coal. The launch was made 
in the presence of Lord Charles Beresford, one of the 
Lords of the Admiralty, who was accompanied by Mr. 
W. H. White, Director of Naval Construction. 





On Thursday, March 10th, Messrs. A. M‘Millan and 
Son, Dumbarton, launched the Ionia, a steel screw steamer 
of about 1500 tons register, the firat of three vessels in- 
tended for trading in the Mediterranean, Algean, and 
Black The engines, which are of the triple-expan- 
sion type, are being supplied by Messrs. David Rowan 
and Son, Glasgow. They are to indicate about 1700 
horse-power, and are to propel the vessel at a speed of 
13 knots per hour. 

Messrs. John Reid and Co., Port-Glasgow, on Satur- 
day, the 12th inst., launched a large four-masted steel 
tie ship, which has been built to the order of Messrs. 
Williamson, Milligan, and Co., Liverpool. She is a vessel 
of 2300 tons gross register, and is named the Kenilworth ; 
she measures 300 ft. by 43 ft. by 24 ft. 3in., and is the 
antsy built for the same owners by Messrs. John Reid 
and Co, 


On Monday, March 14th, Messrs. William Simons and 
Co., Renfrew, launched a hopper dredger which has been 
built to the order of the Piers and Harbour Trust, of 
Whitby. She measures 112 ft. by 26 ft. by 12 ft., and is 
= with compound surface-condensing engines of 

indicated horse-power. The dredger has been specially 
titted with several of the builders’ latest improvements, 
and will cut its own flotation through shoals and banks. 





The s.s. Era, designed by Sir E. J. Reed, and built and 
engined by Palmer's pa og” Iron Company, was 
tried at the measured mile off the Tyne. The principal 
dimensions of the vessel are: Length between perpendi- 
culars, 271 ft, ; moulded breadth, 37 ft. ; depth of hold to 
main deck, 15 ft. 6in.; the vessel being built on spar 
deck rules. She has been built of steel to the highest 
class at Lloyd’s, and is capable of carrying 2000 tons dead 
weight of oil below main deck. The pumping arrange- 
ments for delivering oil are very complete and fitted on 
main deck, the Worthington plant being capable of de- 
livering 1000 gallons per minute. e engines are triple- 
compound, with cylinders 21 in., 34 in., and 57 in. in dia- 
meter with 39 in. stroke, steam being supplied at 150 lb. 
by two single-ended boilers 12 ft. 6in. in diameter and 
10 ft. 6 in. long fitted with Fox’s furnaces. There is 
also a complete installation of electric light, with 
Holmes’s dynamo, driven by a Tangye vertical engine 
placed in the engine-room. On the measured mi.e, on @ 
mean of four runs, the vessel averaged 10.89 knots, with 
73 revolutions, and 26 in. vacuum, developing over 1100 
indicated horse-power on a load draught of 17 ft. 5 in. 
mean, there being a strong E.N.E. wind and heavy swell. 





One of the finest vessels built at Sunderland has been 
successsfully launched from Mr. James Laing’s Deptford 
ard. The name of the vessel is Lake Ontario, and she has 
on built for the Canada Shipping Company (Limited) 
of Liverpool, trading as the Beaver Line. The prirci 
dimensions of the v are as follows: Length over all 
392 ft., breadth 43 ft. 4in., depth 32 ft. in. The dis- 
placement on Lloyd’s load line is about tons, and the 
gross ton about 4520 tons. In view of the possibility 
of the v: steaming among floating ice, the plating of 
the bows has been doubled and strengthened with extra 
keelsons and stringers. In the vessel’s construction special 
care has also been taken to make everything amply strong 
to withstand the tremendous seas of the North Atlantic, 
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LOCOMOTIVES FOR NEW SOUTH 
WALES. 

THE invitation of tenders for the supply of loco- 
motives for the Government railways of New South 
Wales, to which we referred in our issue of Feb- 
ruary 4, as forthcoming at an early date, is, as will 
doubtless have been observed, now being adver- 
tised in this country, simultaneously we understand 
with like invitations to manufacturers on the Con- 
tinent, in America, and in the colony, the require- 
ments of the Government being for sixteen pas- 
senger and twenty-eight goods engines. 

Having before us copies of the specifications under 
which the engines are to be supplied if ‘‘ built by 
English or foreign manufacturers” —in contradistinc- 
tion, we presume, to specifications for manufactures 
in the colony itself—we find that the passenger en- 
gines are in repetition of those for which tenders 
were invited in this country and in America at the 
close of 1885, the contract for which was secured by 
a firm in this country (the Vulcan Foundry Com- 
pany, near Warrington), and which were referred 
to by us in a series of articles on ‘* English 
v. American Locomotives for the Colonies’* as 
being essentially British both in design and 
details. The goods engines now required are 
also in every respect of British make, being 
duplicates of the English-made engines that have 
been the standard type for goods traffic on the 
New South Wales railways for several years 
past, tenders for the supply of the first lot of 
twenty having been invited in 1880 tothe specifica- 
tion of Mr. R. H. Burnett, then locomotive engi- 
neer to the New South Wales Government, the 
contract for which was carried out by Messrs. 
Beyer, Peacock, and Co., of Manchester. It is a 
type and make of engine which so well fulfils the 
requirements of the traffic that over fifty of them 
have been added to the rolling stock of the colony 
since their first introduction. It is clear therefore, 
from the foregoing, that the locomotive depart- 
ment of New South Wales, at all events, is not yet 
convinced, even after prolonged experience of 
American engines, of the advantages of American 
locomotive practice. 

But although the technical parts of the specifica- 
tions are all that could be desired from the point of 
view of English locomotive [practice, and are free 
of the anomalies in regard to details and materials 
specified, to which we drew attention at page 478 
of vol. xli., there are important points in con- 
nection with the specifications as a whole which 
call for notice, the specifications consisting of two 
parts ; the one dealing with the construction of the 
engines, the other embracing the ‘‘ general condi- 
tions.” The former emanates, as usual, from the 


” | locomotive department, and is signed by the loco- 


motive engineer, the latter emanates from the non- 
professional branch of the railways, and is signed 
by the Commissioner for Railways, While every 
care, apparently, has been taken by the locomo- 
tive authorities to define by means of complete and 
carefully worded specifications, for the guidance of in- 
tending tenderers, the make of engines required, the 


263 | non-professional branch of the railway department 


reserves, by a clause in the general conditions, the 
power of substituting any engines the Commissioner 
may think fit, even after, be it noted, tenders based 
on the engines specified have been ‘‘ lodged and 
accepted.” The following is the clause we refer to— 
one which we have no hesitation in saying is with- 
out precedent in the history of locomotive specifica- 
tions. It runs thus: ‘‘ The Commissioner reserves 
to himself the right to supply, after ‘ tenders’ have 
been lodged and accepted, a set of ‘ working plans’ 
for the contractor’s guidance, and in such event, 
said plans will have to be rigidly adhered to, both 
as regards general design and detail.” Here the 
Commissioner, who is, we believe, without any 
technical experience, reserves to ‘‘ himself” the right 
to supply, at any stage of the work apparently, plans 
not merely giving details to elucidate such epee as 
may not have been already made clear by the speci- 





* See ENGINEERING, vol. xli., pages 159, 230, and 477. 


fications, but plans even affecting the ‘‘ general de- 
sign.” Further, such a clause as this, while confer- 
ring power upon the Commissioner to impose on some 
unfortunate contractor the construction of engines 
possibly greater in size and weight than those ten- 
dered for, at the same time opens the door for the 
acceptance from another contractor of any sort of 
locomotive which the Commissioner may have been 
persuaded into believing to be equal to, or possibly 
better than those specified. That encouragement is 
given in some quarters for the substitution of 
engines differing materially from those specitied is 
apparent, we think, from another clause in the 
Commissioner’s general conditions, which runs as 
follows : ‘‘‘ Tenderers’ in Europe or America may 
either ‘tender’ to the within specification, or if they 
wish to depart from it in respect of substituting 
bar for plate frames, cast steel for wrought-iron 
centres for the wheels, or other brands of copper, 
brass, and iron for those mentioned, will be allowed 
to submit alternative ‘tenders,’ provided they 
adhere to the general dimensions” (a somewhat 
vague expression) ‘‘of the engines, and clearly 
and minutely specify the nature of the departure 
they propose to make from the specification.” 
Of course it may be contended that how- 
ever capable the first-quoted clause may be of 
the use we have indicated, the Commissioner will 
be guided in the matter by the locomotive engineer. 
But if it be really intended that the locomotive 
engineer shall be the real agent, what is the sense 
or object of the Commissioner for Railways in 
superadding to the engineer’s ample instructions 
the unusual clause in question ? 

But strange and significant as this feature appears 
to be, there is another which is stranger and more 
significant still, and one which is hardly reconcilable, 
we think, with a bond fide desire on the part of the 
New South Wales railway authorities to receive 
tenders from manufacturers outside the colony. 

We allude to a circular notice which has been 
issued by the Agent-General for the colony, in 
London, since the specifications were circulated. 
It runs thus: ‘‘I beg to advise you, with respect 
to the specifications for locomotives which you have 
received from this office, that the conditions are 
altered, as follows: No inspection will be neces- 
sary on this side, and no payment will be made 
here. Seventy-five per cent. will be paid on the 
certificate of the inspecting engineer in the colony ; 
and the balance of twenty-five per cent. on that 
officer’s certificate when they have satisfactorily 
run 1000 miles. The manufacturers must provide 
their own workshops in the colony for the erection 
of the locomotives.” 

The drift of the change in the conditions which 
this circular conveys is at once seen by reference to 
the conditions in the specifications, which are stated 
thus : ‘“‘ Payment will be made for each engine as 
follows: Ninety per cent. in cash in London, on 
receipt by the Agent-General for New South Wales 
of the bills of lading, together with a certificate 
from the inspecting engineer’—at the place of 
manufacture being understood—‘‘that the terms 
of this specification as to the completion and pack- 
ing, &c., of the engines have been fulfilled. 

‘The balance of 10 per cent. will be paid by the 
Agent-General on receipt by him of a certificate 
that each engine has run 2000 miles on the Govern- 
ment railways of New South Wales to the satisfac- 
tion of the locomotive engineer, and if any engine 
or engines should fail to run the specified 2000 miles 
to the satisfaction of the locomotive engineer, the 
contractor will be called upon to make good the 
defects.” Further, the specification gives no inti- 
mation of a refusal to extend the usual accommo- 
dation in connection with the railway for the erec- 
tion of the engines. 

As will be seen, the points raised by this circular 
are of the utmost importance to intending ten- 
derers. In the first place, there are the changes in 
the place of payment from London to the colony, 
and in the amount and time of the first instalment. 
These are doubtless elements that can be definitely 
measured by tenderers in estimating the contract 

rice. They are, however, such as to seriously 

andicap manufacturers with limited capital. 
Again, the intimation that “‘ manufacturers must 
provide their own workshops in the colony for the 
erection of the locomotives,” which means, we take 
it, that the Government will not afford, as it has 
hitherto done, any facility in connection with the 





railways for the erection of the engines—is a serious 
obstede thrown, apparently wantonly, in the way 
| of the “foreign” manufacturer. That this is so is the 
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more apparent when it is considered that the accom- 
modation denied them—euphoniously termed “‘ work- 
shops,” from a sense, no doubt, that to openly publish 
the real nature of the denial would be too glaringly a 
piece of wanton obstruction—is nothing more than 
fifteen or twenty yards of railway at the ‘‘ dead- 
ends” of a couple of contiguous sidings, costing the 
railway department absolutely nothing, and with- 
out roof or covering of any kind (or even so much 
as a bench or tool), the climate of New South 
Wales admitting of the work of erecting being 
carried on in the open. But serious and costly 
as this condition cannot fail to prove, the change 
in the place of acceptance of the engines from 
on board ship at the port of embarcation to their 
delivery—whether before or after erection is not 
stated—in the colony, coupled with the intimation 
that ‘‘ no inspection will be necessary on this side,” 
is of greater importance still. It places the ‘‘foreign” 
manufacturer, who is without political influence, 
in the position of having no assurance as to 
the acceptance of his engines until he offers them 
at the antipodes complete and ready for use, and 
after he has incurred the cost of constructing them, 
as well as the expense and risks incidental to trans- 
porting them a distance of twelve or thirteen 
thousand miles. 

In our reference to this subject on page 114 of 
our issue of February 4, we stated that Mr. Lyne 
(Minister of Public Works) had ‘‘ stipulated that if 
the colonial tenderers came within a certain distance 
of the tenders from manufacturers outside the 
colony, some consideration would be shown them,” 
and we expressed some curiosity to know what 
interpretation Mr. Lyne would have put upon so 
elastic an expression had he remained in office ; 
adding, that in consequence of a change in the 
Government it would probably devolve on a member 
of a free trade ministry to receive the tenders and 
give definite form to Mr. Lyne’s vague stipulation. 

e further added: ‘‘ Whether,” in the event of 
the new Government remaining in power, ‘‘ the 
Minister for Works, on whom shall devolve the 
duty of dealing with the tenders, will loyally up- 
hold the principles of the party, or will be tempted, 
under the free-and-easy mode of dealing with such 
matters, to curry favour with the manufacturing 
portion of the community by giving in their in- 
terests a free interpretation to Mr. Lyne’s stipula- 
tion, remains to be seen.” Whether the various 
clauses in the ‘‘ general conditions,” and in the 
Agent-General’s circular are framed with the view 
of enabling the colonial manufacturers to come the 
more easily ‘‘ within a certain distance of the 
tenders of manufacturers outside the colony,” may 
be left to our readers to judge. Whatever their 
intention is, they cannot fail in effect to throw upon 
the colony a largely increased cost for the engines. 

Of course, we do not for a moment question the 
perfect liberty of the executive of the colony to im- 
pose such conditions as they think fit, without 
regard to interests outside the colony. But assum- 
ing the conditions in question to be framed for the 
purpose of ‘‘ protecting” local manufacturers as they 
appear to be—and as their effect undoubtedly is— 
we are, we think, justified in saying this much, that 
they are not straightforward means, nor are they 
becoming the conduct and character of a country 
that (to use the language of Sir Henry Parkes,* the 
present Premier of the colony) ‘‘ aspires to share” 
with the rest of the British Empire ‘‘in the pacific 
grandeur of a rule transcending all other forms of 
dominion, and superior to all other governing 
powers in capability of improving the condition of 
mankind.” A more honest and dignified course 
would certainly have been to have announced an 
import duty of 40 or 50 per cent. Neither are the 
means consistent with—to descend to more hum- 
drum considerations—the free trade principles pro- 
fessed not only by Sir Henry Parkes personally, 
but by the colony as a whole, ii support of which 
no fewer than eighty-three members have been ex- 
pressly returned to the legislative assembly at the 
general election that has just taken place, against 
only forty-one protectionists. To advocate free trade 

rinciples at the hustings as the present ministry 
oo done, and then to let pass, if not openly, at 
least to countenance, indirect forms of protection 
of the unworthy kind we have pointed out, framed 
in the interests of a limited class, cannot but be 
foreign, we think, to the policy and intentions of a 
government under the premiership of Sir Henry 
Parkes. We trust, therefore, that his accession to 





* See the Nineteenth Century, January, 1884, 





office will result in such modifications in the objec- 
tionable and onerous conditions to which we have 
drawn attention as the interests not only of 
‘*foreign” manufacturers, but of free trade demand. 








CONTRACT AND PUROHASE IN THE 
NAVY. 

In our last issue we briefly commented on a part 
of the report, then just issued, of the Committee 
appointed by the Board of Admiralty to inquire 
into Admiralty contract business. This report 
was based on an extensive and protracted inquiry 
extending over a period of time from the 17th of 
November in last year to the 4th of February this 
year. The number of examinations was 39, some 
of the witnesses being heard twice over. Evidence 
was taken from the Director and Assistant-Director 
of Contracts, the Director of Stores, the Director of 
Victualling, the Director of Works, the Superinten- 
dent of Naval Stores at Deptford, and some other 
officials. Several contractors also gave evidence. 
The chief interest centred round the examinations 
of the late Director of Naval Construction, Sir 
Nathaniel Barnaby, and his colleague, Mr. James 
Wright, C.B., the late Engineer-in-Chief to the 
Royal Navy. Mr. Richard Sennett, who has 
succeeded Mr. Wright, was also heard, as also the 
late Controller of the Navy, Admiral Sir Thomas 
Brandreth. Captain Fisher, who was in command 
of the gunnery = Excellent, also gave evidence. 
The Committee consisted of Mr. A. B. Forwood, 
the Parliamentary Secretary to the Admiralty, who 
acted as chairman, Sir James P. Corry, M.P., Mr. 
Benjamin Hingley, M.P., Mr. William Pearce, 
M.P., of the Fairfield Shipbuilding and Engineering 
Company, Sir Gerald Fitz-Gerald, the Accountant 
General of the Navy, and Captain C. F. Hotham, 
R.N., Mr. Gordon B. Voules acted as secretary to 
the Commission. 

This report presents a striking contrast to the 
majority of those resulting from departmental com- 
missions. In former times these appointments 
partook more of the character of a whitewashing 
function than an inquiry instituted to search into 
abuses and suggest reforms. Lord Ravensworth’s 
Committee most agreeably broke the monotony of 
such proceedings. The very frank evidence then 
given by Sir Nathaniel Barnaby, who at that time 
had not resigned his official position, will be re- 
membered as a striking feature in the proceedings. 
Sir Nathaniel has also played a leading part in this 
inquiry, but his examination and that of Mr. 
Wright can have afforded by no means an agreeable 
termination to the long and honourable official 
career of these two heads of departments. 

There will be few, we think, who will question 
that reform is wanted at the Admiralty and the 
Royal dockyards. Admiral Graham’s Committee 
dealt with the latter question, and as a result, cer- 
tain changes were made in dockyard administra- 
tion. These, as we anticipated at the time, have 
not brought about those great improvements that 
were expected, simply because the report contirmed 
rather than condemned the chief evil which was at 
the root of all the trouble. The sitting of the Com- 
mission, however, conferred one important benefit 
on the public service by securing to the service so 
able a servant as the Director of Dockyards, whose 
worth has been proved on more than one occasion of 
late. A further report in connection with this 
Committee has, however, just been issued, and an 
examination into its pages will doubtless afford 
material for reflection and comment. 

From the construction of the Commission on 
Contracts and the important nature of the instruc- 
tions given for its guidance, we have eagerly looked 
forward to the report for some time past. Ventila- 
tion is nearly always good for Government depart- 
ments in any case, but the contract business of the 
Admiralty was one that especially needed it. We 
must confess, however, that after a careful conside- 
ration of the Blue-book, we are not a little disap- 
pointed with the results. We think it the duty of 
every one in reviewing the decisions of Government 
committees or departmental commissions not to be 
too critical or captious. It is certainly impossible 
to please every one, even every disinterested well- 
wisher to his country, and the effect of too much 
adverse criticism is to discredit the results arrived 
at by the Commissioners, and so render their 
labours nugatory. We would therefore gladly let 
pass such matters of detail as might be contrary to 
our views, but it would seem in the present instance 
that the good points of the recommendations in the 





report are nearly all in smaller and unimportant 
matters, whilst in the larger questions the sug- 
gestions are too often hopelessly wrong. 

In the second paragraph of the report, and by the 
report we mean the main report, unqualified praise 
is given to the plan of ‘‘ entrusting the purchasing 
of the greater proportion of the Admiralty supplies 
to one officer, the Director of Contracts.” So far, no 
doubt the remark is sound. It embodies the excellent 
principle of putting a concrete business into one 
man’s hands, and making him responsible ; pro- 
vided always that the official is permanently em- 
ployed, and that sufficient authority is given him to 
make his power felt, and not allow him an excuse to 
shirk the results of such administration by a plea of 
‘* regulations.” 

When, however, it is stated that ‘‘The Com- 
mittee consider it would be advantageous to place, 
under one charge (i.e., one person’s charge), subject 
to certain modifications of practice as hereinafter 
described, the conclusion of all contracts and effect- 
ing of all purchases,” we cannot help thinking that 
the principle is being pushed a good deal too far, 
unless the saving clause, ‘‘ subject to certain modifi- 
cations,” has a very wide application, which cer- 
tainly should include contracts for vessels and 
machinery. Such, however, is not the case, for 
later on we are told that ‘‘ Contracts for ships and 
engines should be effected through the Director of 
Contracts.” In the earlier part of the report we 
are told that amongst other duties this official 
should ‘‘ watch the course of markets, the progress 
of manufacturing skill, the characteristics and capa- 
bilities of various manufacturers,” so as ‘‘to insure 
to the Admiralty the best terms and secure the 
most suitable places of manufacture.” Now so far 
as ordinary stores are concerned this might be a 
very good arrangement, for although no man could 
be well posted in all the various items that are re- 
quired for the provisioning, &c., of Her Majesty’s 
ships, yet the details would not be so multi- 
tudinous or diverse that he could not keep the 
leading elements of management under his control, 
depending on trusted subordinates for details. But 
when we come to extend this principle to entirely 
different matters, and expect the chief director of 
soap and candles to take charge of the letting a con- 
tract for an ironclad—and this is what the Com- 
mittee propose if there is any meaning in words— 
then we are asking an impossibility of any man, 
and therefore doing our best to destroy all re- 
sponsibility and control altogether. It may be said, 
however, that this high official could depend on 
constructors and engineers for advice in the matter 
of ships and engines in the same way that he would 
go to others for guidance in the case of soap and 
candles. But surely it is not supposed that men of 
high professional attainments and scientific training 
will be found to submit to such a system, and even 
if they would, what is the use of a Controller, or, 
indeed, a Board of Admiralty? It is not pro- 
posed, however, to supersede the Controller, for 
we are told in another part of the report that: 
‘Before, however, that officer (the Director of 
Contracts) invites tenders (for ships and engines) 
he should take the directions, as to the parties 
to be invited, of the Controller, who should 
submit the list to his colleagues at the Board.” 
Now the ‘‘ Controller,” and ‘‘his colleagues at the 
Board,” know little or nothing about ships and 
engines, so far as their designand construction is con- 
cerned, excepting through the permanent professional 
officers, the Chief of Naval Construction and the 
Engineer-in-Chief. The Board is here to day and 
gone to-morrow, just as Lord Salisbury or Mr. 
Gladstone get the upper hand at St. Stephen’s ; 
whilst the Controller himself only stays long enough 
to learn the rudiments of his duties before he is 
translated to some other sphere of usefulness. 
Where then does the necessity for the Director of 
Contracts come in? He would only be another 
means of dividing control, and reducing the real 
workers and possessors of knowledge, the profes- 
sional officers, to impotence and irresponsibility. 

The existing rules governing the purchase of 
ships and machinery are sound enough in their 
chief features, but like all other rules they want to 
be intelligently carried out ; for it is impossible to 
get a perfectly automatic system for such varying and 
complicated work. The present procedureisforcertain 
firms to be placed on the Admiralty list as suitable 
for doing certain specified work, a survey having 
been made of the hr and premises, and due pre- 
caution being taken that suitable appliances exist 
to carry out the contracts saogubed to be given, 
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and that the firm is of good standing. Then when 
tenders are asked for, the suitable firms are asked 
to compete on equal terms, and the contract is 
given to the lowest tender. Like all rules and 
regulations, these must be departed from at times, 
but such a course should only be taken in very 
extreme cases. In the evidence given before the 
Committee we have one instance of an infraction of 
these rules. Messrs. Harland and Woolfe were 
asked amongst others to tender for some machinery, 
but the contract was given over their heads. This 
was the most damaging fact to the reputation of 
Admiralty administration that came out in the 
whole course of the inquiry. Mr. Wright very 
bluntly stated that this firm was asked to tender 
on account of the political demand that had 
arisen for sending work to Ireland. We are 
not aware whether the member for Cork and 
his following were at all pacified by the supposed 
chance the Orangemen employed by the great 
Belfast firm had of getting additional work, but 
the whole transaction is another instance of the 
evil that springs from mixing up politics with the 
administration of the Navy. Anyhow, Messrs. 
Harland and Woolfe have a very genuine grievance 
against Whitehall, and we think it a great pity that 
Mr. Wright did not show when in office a little 
more sturdiness of purpose, and refuse to be made 
an instrument of political intrigue, or else, having 
asked the Irish firm to tender, that he did not 
make some stand against them being passed over. 

In the report it is stated that ‘‘ it has been cus- 
tomary, after tenders have been received, to dis- 
criminate between offers on the ground of a sup- 
posed difference between relative reputation or 
ability of the parties tendering, although presumably 
they had only been invited to tender, and put to 
the cost of preparing designs and estimates, after 
the Admiralty had satisfied themselves of their capa- 
bility for the work.’ Such a practice all sensible 
persons will agree with the Commission in condemn- 
ing. As they say, ‘‘ such a course is prejudicial to 
the confidence in the minds of engineers and ship- 
builders in the impartiality of the Admiralty.” 
Only a very exceptional case could excuse such a 
course, if for instance a large foreign order had been 
taken in the mean time, and there might be doubt 
of the strength of the firm for two jobs. If a firm 
is good enough to be asked to tender, it ought to be 
good enough to be intrusted with the work. 

The report contains one of the strongest con- 
demnations of a Government department that has 
perhaps ever been contained in a publication of this 
nature. Speaking of a suggestion made, to which 
weshall make reference presently, it is said, ‘* The 
Committee make this recommendation because of 
the apparent absence of a thoroughly practical en- 
gineering department with business capacity at the 
Admiralty, competent to design engines, and able 
to bring the most varied and recent experience in 
engineering science to bear on the designs.” This 
isa pretty strong indictment, and one which it would 
be difficult alike to confirm orrefute. The members 
of the engineering department at the Admiralty 
have never really taken the position of designers of 
engines. The custom has been rather to enlist 
the talent of the various engineering firms of 
the country into the service, by getting engines 
made always by contract, and allowing contractors 
a pretty free hand, so long as certain lead- 
ing features and matters of necessary detail were 
complied with. Under such a system, and in 
the opinion of most capable judges, it is a sound 
one, it is not likely that engine designers will 
be trained, neither can it be expected that much 
originality will be forthcoming. The attitude of 
the department has always been, and must neces- 
sarily be, critical rather than creative. It is with 
these facts before them that the Committee makes 
the following suggestion, to which we have already 
made reference. ‘‘ When it is considered desirable 
to obtain from engine makers, suggestions as to the 
construction of engines, competitive designs should 
be invited before sending out invitations to tender, 
and a decision come to by the aid of such designs 
as to the type of engine best adapted for the pur- 
pose.” This would enable tenders to be invited upon 
one common basis, and allow the wholesome prin- 
ciple of accepting the lowest tender to prevail. Of 
course there are objections to such a course, excel- 
lent as it is, from the point of view referred to. It 
would be very discouraging, for instance, if a firm 
sent in a very good design, superior, say, in all 
material respects to that of all other firms tender- 
ing, and then found a rival firm entrusted with the 





contract on account of a difference of a few pounds 
in estimate. The design of engines is as much the 
stock in trade of contracting engineers as their plant 
and machinery, and it would be hard indeed if the 
work of a highly paid designing staff were handed 
over bodily to another firm, which did not go to the 
expense of supporting such a department. We 
think the best firms would grow shy of entrusting 
the result of their brain labour to Whitehall after 
one or two experiences of this sort. Matters are 
quite bad enough in this respect at present. 

In many of the matters of detail regarding the 
purchase of stores and making of contracts, the 
recommendations of the Commission are sound. 
The only objection to them often is that they 
would in practice simply degenerate into a question 
of more ‘‘ papers.” It is impossible to eliminate 
the ‘‘ personal equation” from a public department, 
and the wisest thing is to utilise rather than at- 
tempt to smother it. The ruling principle in Ad- 
miralty business, like that of all other purchasing 
and manufacturing departments, should be to get 
a capable man, pay him well, give him as far as 
possible a free hand, and make him responsible ; 
only putting such necessary checks and supervision 
as to prevent abuses from getting root. For this 
end the most efficient engine is public criticism. 
One of the first necessities is permanence of tenure 
of office to those who are actually and nominally 
responsible. It is the shifting of the rulers that 
causes nine-tenths of the mischief both at White- 
hall and in the dockyards. 

The main report, to which above we have made 
reference, is signed by all the members of the Com- 
mission excepting Captain Hotham. This officer 
alone had the good sense to protest against the 
absurd conditions as to giving the Director of Con- 
tracts power over the shipbuilding and machinery 
contracts, to which we have made reference. 

On the whole, no doubt, the inquiry will be pro- 
ductive of good, although perhaps able men will be 
less anxious in future to fill the posts of Director 
of Naval Construction or Engineer-in-Chief so long 
as they can get good berths elsewhere. 








JAMES B. EADS. 

THE grave has recently closed over one of 
America’s most gifted engineers, a man who has left 
behind him monumental testimony of his greatness, 
in the works which ke created, and in the hearts of 
his friends, a loving memory, and a deep sadness, 
that one so able should have been called away 
before his work was done. We have so recently 
given an outline of Mr. Eads’ career that it seems 
superfluous here to repeat the story, and it is 
easier to dwell with sorrow on the recollection of 
the great but simple characteristics of his private 
life, and on the rare qualities and energy he pos- 
sessed, than to make a record of his actual work. 
And, indeed, though he did so much throughout 
an ever busy, though unfortunately not sufficiently 
prolonged life, his engineering triumphs were not 
half so great as his diplomatic victories, for Mr. 
Eads was essentially an engineer of men as well as 
of materials, and to overcome moral obstacles 
afforded him as much satisfaction as to subdue 
physical difficulties. 

No matter to what nationality Mr. Eads might 
have belonged, he must have left behind him an 
honoured and much-loved name, but he could only 
have developed his striking individuality in the 
United States, where circumstances moulded, 
strengthened, and directed, his great natural gifts, 
and at the same time afforded them a wider scope 
for development than any other country could have 
done. To compare him with M. de Lesseps, is to 
compliment that marvellous man, whose name suf- 
fices to conjure millions from the pockets of French 
petty capitalists ; but M. de Lesseps lays no claim 
to being an engineer, only a diplomate and financier, 
while Mr. Eads was both of these and an engineer 
as well, and throughout the whole of his career he 
never had the privilege of obtaining capital from 
an emotional hero-worshipping peasantry, but always 
from close reasoning, far-sighted bodies of men, who 
would never yield a dollar except on evidence that 
would have satisfied St. Thomas himself. It seems 
but yesterday that M. de Lesseps was in the United 
States, and that these two great men were féted to- 
gether and paid to each other graceful and well- 
merited compliments that were none the less 
truthful because they were after-dinner speeches. 

Like A. L. Holley, whose memory remains ever 
green with us, Mr. Eads was known and esteemed 





as much on this side of the Atlantic as on his own. 
Until recently he was almost a yearly visitor to 
London, where in professional circles his coming was 
anticipated with pleasure, his going with regret ; 
but for several seasons before his last stay amongst 
us, those who knew him best, noted with sadness 
that his marvellous vitality was not so great as of 
old, that his energy was burning out the delicate 
organism, and though his mind was clear as ever, 
his simple eloquence as fascinating, and his power 
of argument and carrying conviction as toh 
still there were signs of physical weakness, which 
he would sometimes confess to, with a fear that he 
might not live to see his last great scheme on the 
road to completion. 

It is difficult for any one who knew and loved 
Mr. Eads well, to write of him, at the present 
moment, dispassionately, but those who enjoyed 
that privilege (and it is a pleasure to remember how 
numerous they are in this country) will know that 
these few inadequate words of ours only fail to do 
him justice. He was a great man, admired for his 
genius, and beloved for his simple and winning 
nature. 

To back his opinions with his own money was 
very characteristic of the man, to attempt (and 
carry out) more than had ever been done before, 
was also characteristic. The Mississippi ironclad 
fleet that won brilliant victories before it had been 
paid for, was an illustration of this, so was his great 
work of regulating the South Pass of the Missis- 
sippi; so would have been, if death had not been 
inexorable, his last bold and favourite scheme of 
the ship railway across the Isthmus of Tehuantepec. 
Possibly—probably perhaps—that scheme may be 
now abandoned, for the mantle of Mr. Eads’ indi- 
viduality can descend on no one, and his personal 
influence was the one thing needful to steer the 
great venture among the quicksands of incredulity 
and prejudice, and the rocks of opposition. The 
most weighty professional opinions in this country 
and the United States have been declared in favour 
of the undertaking, so that, if it should proceed no 
further, at least Mr. Eads’ reputation stands secure 
in regard to what, without such indorsement, might 
have been branded as a wild and visionary project. 

It would be interesting to review, aid space 
permit, the seamy side of Mr. Eads’ undertakings, 
and to relate the story of the difficulties and opposi- 
tion and hostility he encountered from members of 
his profession, especially in the greatest of his 
finished works—the South Pass of the Mississippi. 
But it must suffice us to show how often and com- 
pletely he demonstrated the soundness of his own 
views and put his enemies to shame by the results 
he achieved. 

Mr. Eads was born on the 231d of May,'1820, and 
consequently had nearly completed his 67th year at 
his death—not a long life if counted by years, but 
if measured by achievements, exceeding that of most 
men of his generation. His boyhood was spent in 
the village of Lawrenceburgh, in the State of 
Indiana, where until the age of thirteen he lived 
the life of the average American lad of the time, 
picking up what scanty semblance of education the 
place provided, Business troubles caused his father 
to transfer himself and his family to the city of St. 
Louis, and here the boy was brought into contact 
with the Mississippi, which was to form his con- 
stant study and to prove the foundation and 
the capital of his professional reputation. But 
for a time he was occupied in a dry goods store, 
where his days were spent in measuring cloth 
and ribbons; some little snatches of study were 

ained in the evenings, and these were aided by 
ks from his master’s library, but we may be sure 
that there was but little leisure time for shop as- 
sistants at the period of which we write. After five 
years spent thus, Mr. Eads became clerk on a river 
boat, and thus had the many problems of the Missis- 
sippi always before his eyes. In the town he must 
have heard of it continually, for the river, like a ca- 
pricious deity, ever kept itself before the minds of 
the inhabitants by varying the blessings resulting 
from its presence, with ruin and disaster. Vessels 
were continually going aground in the shifting 
channels and being totally lost with their cargoes, 
smiling plantations were engulfed in a night, and 
swept as silt down to the Gulf of Mexico, while 
floods were matters of annual occurrence. These 
troubles, and the possible remedies for them, formed 
topics of conversation, and filled the local press ; 
it was, therefore, impossible that a thoughtful 
St. Louis boy, with a natural bent towards engi- 
neering, should not have been acquainted with 
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them, even when confined behind a draper’s 
counter. 

But the time was not ripe for great engineering 
schemes, and even if the hour had come the man 
was yet only a boy, and was not furnished either 
with knowledge or experience. There were, 
however, plenty of smaller problems daily confront- 
ing the inquiring eye on the river, and to those 
Eads applied himself. The snags and banks around 
which the shifting channel wound, proved fatal to 
many a vessel carrying cargo which would have re- 
paid the expense of salvage if only there had existed 
means for this purpose. He, therefore, invented 
a diving-bell boat, which was so successful that it 
was afterwards remodelled on a larger scale, and 
fitted with powerful pumps, and other appliances for 
the recovery of shipsand their contents. With this 
plant the subject of our sketch acquired the most 
intimate acquaintance with the great river as 
he not only sailed over its surface, but walked 
on its muddy bed, watching the constant pro- 
cess of deposition and scour which is ever in 
operation. This work, too, took him to all the 
dangerous spots, compelling him to dog the foot- 
prints of disaster until its ways became perfectly 
familiar to him. The knowledge he thus acquired 
led him to propose a scheme for the removal of 
snags and wreck obstructions ; the plan obtained 
the approval of the House of Representatives in 
1856, but the adjournment of Congress prevented 
it obtaining complete official sanction. At the same 
time that this proposal was afoot, Mr. Eads was 
engaged in erecting glass works in St. Louis, for he 
had left the steamboat service at the age of twenty- 
two, and had established himself as an engineer. 
We cannot follow the steps of his practice, and it 
is sufficient to state that his great ability, assiduous 
patience, and above all his resolute will, brought him 
work, that resulted in fortune and a fame which 
spreading over the Mississippi valley, reached into 
the official bureaux at Washington. Hence, when 
the rebellion of the South burst forth, almost shaking 
the Federal Government from its seat, an offer 
made by Mr. Eads to build and equip ready for 
armament seven iron-plated gunboats in sixty-five 
days, was wor as and the contract was placed in 
his hands on the strength of his reputation. The 
tale of the building of these steamers has often 
been told—how on August 7, 1861, the timber 
to‘form their hulls was standing uncut in the 
forest, how the rolls for the manufacture of 
the armour-plates were not in existence, how 
the engines were nothing but pig iron and 
bars, and how in forty-five days the first of the 
vessels was launched with engines and boilers 
aboard, and how the remaining seven, not to 
mention an eighth of larger proportions, followed 
in rapid succession, and did good service to the 
State at the capture of Fort Henry, and in the con- 
quest of Donelson and Island Number Ten. This 
feat is unparalleled in the history of the world, and 
shows that great as Eads was as an engineer, he 
was still greater as an organiser, and as a leader of 
men. At his word, before agreements could be 
framed or prices discussed, the entire engineering 
manufacturing capacity of several States was set to 
work at the highest possible pressure, and was con- 
tinued day and night, Sunday and week day, in 
spite of all manner of difficulties, not excepting 
those arising from the impecuniosity of the Govern- 
ment. 

When the Civil War had died away, and material 
progress again appeared, the necessity of bridging 
the Mississippi became too urgent to be further 
delayed. A Bill approving the project was passed 
in 1865, and the work was commenced in August, 
1867. The river was crossed in three arched spans 
of 502 ft., 520 ft., and 502 ft. respectively, the 
bridge costing 1,300,000/. The piers were sunk 
to a depth of 136 ft. belov ‘high water, and 
weighed, the one 40,000 tons, and the other 
45,000 tons. When we consider these figures, 
and also remember that the bridge was built 
nearly twenty years ago, before engineers had the 
materials or the experience of to-day, it was no 
wonder that the people of St. Louis expressed 
their sense of the value of the structure and of the 
genius of their townsman in an ovation the like of 
which was never seen in America before or since. 
This occurred in July, 1874, the designing and 
building of the bridge occupying nearly ten years 
of Mr. s’ life, that is, from the age of forty- 
four to fifty-four. Of course he did many things 
besides during the time, for the engineer of a 
project such as this will have calls on all sides for 





advice and aid, and might find work for every hour 
of the twenty-four, In writing a sketch of the 
career of a busy man, it is difficult to give due 
prominence to the details of his daily life, and 
not to concentrate all our attention on his great 
achievements, thus giving the reader the impres- 
sion that his work was confined to a few matters 
of great importance, forgetting that a reputation 
must be gained and maintained in smaller matters 
before the opportunity of attacking great problems 
can be obtained. 

Scarcely was the bridge finished before Mr. 
Eads returned to a project which had been germi- 
nating in his mind for years—the construction of 
an entrance to the Mississippi worthy of its import- 
ance. That mighty river system which debouches 
below New Orleans, has a network of 100,000 miles, 
and passes through nearly 1000 million acres of the 
most fertile land of the United States. Yet with 
its vast extent it had only the poorest access to the 
ocean, for at the mouth its waters were spread out 
nearly two miles wide, and rolled in a languid 
shallow current through a delta which was con- 
stantly growing larger from the silt which dropped 
from the slow-moving water. Vessels constantly 
grounded, and the value of New Orleans, despite 
the importance of its geographical position, stood 
far down in the list of American commercial ports. 
Mr. Eads conceived the idea of making a 30 ft. 
channel through the bar, deep enough to permit the 
entrance of the Great Eastern and of every other 
vessel afloat, and he found men of capital with 
sufficient “confidence in him to enable him to 
make an offer to Government to do work to the 
value of 10,000,000 dols., the payment of which 
should be dependent on the depth of water 
attained, beginning with 1,000,000 dols. when 
a 20 ft. channel was constructed, and only com- 
pleted when a depth of 28 ft. had been main- 
tained for ten years. The plan he proposed was 
to construct jetties founded on woven willow 
mattresses at each side of the proposed chan- 
nel, The obstacle these offered to the current 
would bring about a silting up of the shallows, and 
would confine the flow to the channel, which would 
in this way be scoured out and deepened. The 
scheme was attacked on all sides—by those who had 
proposed other plans, and particularly by the 
United States Engineer Corps, who hitherto had 
had the monopoly of public works of this kind. 
Mr. Eads threw himself into the agitation with 
characteristic American ardour, and both on the 
platform and in the press he proclaimed the accu- 
racy of his views and the blessing that would result 
from their adoption. In the end he was obliged to 
content himself with a compromise, and to confine 
his operations to the South Pass of the delta, and 
carry them out on a relatively small scale. In 1875 
he commenced his work, and in July, 1879, he had 
constructed a channel 26 ft. deep and 165 ft. wide, 
and since then the depth has increased, with the 
effect of raising New Orleans from being the 
eleventh to the second export city in the States. 
The labour and difficulties were immense, and at one 
time the whole scheme was on the brink of ruin. 
The promoters were quite out of funds, the work- 
men were unpaid, and had not Congress voted money 
in advance of the specified time the undertaking 
must have collapsed. Yellow fever also broke out 
and drove away the labourers, and had not Mr. 
Eads been a great deal more than an engineer his 
reputation would have been buried in the mud flats 
of the delta, and his scheme branded as a failure, 
instead of being one of the most remarkable ex- 
amples of hydraulic engineering of the world. 

No account of Mr. Eads would be complete 
without a reference to his ship railway by which he 
proposed to lift full-sized laden vessels out. of the 
Atlantic, and after carrying them across the Isthmus 
of Tehuantepec, to deposit them safely in the 
Pacific to continue their voyages. But the demands 
of our space forbid us to do more than mention it, 
and those who are interested in this matter will find 
a full account of it in our past issues.* Mr. Eads 
spent some weeks in this country in 1884, and 
gained a host of influential friends for his scheme, 
and if he had lived, would never have allowed it to 
drop. The occasion of one of his last visits to this 
country was the Parliamentary inquiry into the 
merits of the Manchester Ship Canal, he having 
been retained to give evidence by the opposition at 
a fee which was the largest ever yet paid to an 
engineer. This evidence caused the rejection of 


the scheme, as it then stood, and the modification 
by which the canal was laid out along the shore of 
the wide part of the Mersey, instead of being led 
in a trained channel through the sandy flats was 
due to his advice. Two years ago Mr. Eads was 
personally consulted by the Emperor of Brazil as to 
the harbours of his kingdom. For although his 
work was chiefly confined to the United States, yet 
he enjoyed an almost universal reputation esta- 
blished on the secure foundations of his own work, 





THE AMERICAN EXHIBITION. 

Tue long-talked-of American Exhibition will be 
opened in May next, and will offer during the 
coming summer, to Londoners and provincial and 
foreign visitors, an attraction full of interest and 
novelty. It is only just to an undertaking that has 
been developed to a practical issue under circum- 
stances of peculiar difficulty, to explain in a few 
words the causes that have led to its postponement 
from the last to the present year, a delay that 
tended in some degree to promote a belief that the 
undertaking would be abandoned. The proposal 
of an exhibition confined exclusively to United 
States productions was due to an American, who 
did little, however, and retired from the scheme be- 
fore it had made much progress. The whole re- 
sponsibility thereafter fell on Mr. John R. Whitley, 
to whom the whole credit of the Exhibition, and 
whatever success it may achieve, will be due. As 
may be readily imagined, the labour of awaken- 
ing the interest of Americans of position and 
means to engage in the undertaking, and to 
guarantee funds, not with any speculative ob- 
ject, but on the wide grounds of benefitting 
American trade, was no light one. This difficulty, 
however, Mr. Whitley has triumphantly overcome, 
and few exhibitions have ever had a more re- 
sponsible list of guarantors. The work of inducing 
American manufacturers to send specimens of their 
productions to this country for exhibition, was 
considerable, but this difticulty has also disappeared, 
so completely, that the ample floor area of the Ex- 
hibition building will not meet the demand for 
space. But all these onerous preparations involved 
much loss of time, as wellas untiring energy, and when 
the first days of January, 1886, arrived, it became 
clear that if the Exhibition was to be opened, the 
following May, promoters and exhibitors alike 
must be hurried beyond reasonable limits. Still, 
had it not been for another powerful reason, the 
American Exhibition would by this time have come 
and gone. The last great effort at South Kensing- 
ton, the Indian and Colonial Exhibition, which 
concluded the series of four annual shows, was to 
be held. It was to be farin advance of its prede- 
cessors in completeness and imperial attractions, 
and it was very rightly judged that before such a 
rival the charms of the American Exhibition would 
suffer partial eclipse. 

The masses, however insatiable, would hesitate at 
two great Exhibitions, and the smaller enterprise 
would probably suffer; the delay of a year would 
not interfere with the enterprise, at all events 
not beyond creating a vague and easily dis- 
pelled idea, that postponement implied abandon- 
ment, and this season the promoters will reap the 
benefit of their waiting policy. There will be no 
rival exhibition to divert, the stream of visitors, 
who will certainly miss their now habitual 
lounge, and will find in the American Exhibition 
grounds, attractions of an unusual order, not only on 
account of their extent, and the artistic landscape 
gardening which is now being rapidly and skilfully 
developed by Mr. Goldring, so well known from his 
connection with our contemporary The Garden, but 
also from the fact that the display of flowers and 
shrubs is to be wholly American. But the Exhi- 
bition this year will serve a more useful purpose 
than that of an excuse to pass many idle and pleasant 
hours in the open air, which to so many thousands 
was the only raison d’étre of the South Kensington 
series. Its contents will be representative of 
American industries, and many lessons will be 
learnt there by the more serious visitors, who will 
have a better opportunity than they could other- 
wise have enjoyed of gauging the strength and 
weakness of our most dangerous trade competitors at 
home and abroad. Of the design of the Exhibition 
building there is little to be said, except that it 
provides a large well-lighted area for exhibits and 
visitors. The plan is due to Mr. D’Ursay, who has 
made the best of the bad idea to press material in- 
tended for one purpose, into the service of another. 





* See ENGINEERING, vol. xxxix., page 29, 





The framework is constructed mainly of rails, and 
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rails will not lend themselves fittingly or harmoni- 
ously to form columns, or be converted into roof 
trusses. This however is a comparatively small 
matter, and when completed, the construction of 
the building will challenge but little criticism from 
visitors, whose attention will be turned to the con- 
sideration of its contents. 

Below will be found a plan of the whole 
Exhibition, including the main building and the 
grounds. Doubtless, however, there will be many 
additions in the shape of supplemental buildings to 
accommodate special exhibits, and, indeed, arrange- 
ments have already been made for various accessions 
of this kind. For instance, there will be the house 
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of straw, about which we shall have more to say in 
the fulness of time. 

The main building, it will be seen, is in the centre, 
being flanked on one side, the east it happens, by 
the ‘* Wild West ;” and on the west by the grounds 
which Mr. Goldring was so rapidly converting into 
a foreign garden until this unseasonable return 
of winter, with the heavy snowstorm of Tuesday 
last, did so much to check the work. Indeed, the 
last snowstorm must have proved a most serious 
hindrance to progress, but efforts have not been 
slackened, for the policy of the executive seems 
to be, that the more things go contrary (and 
how contrary things connected with exhibitions 
will go, only those who have taken part in their 
preliminaries can tell) the greater efforts must be 
made to put them straight. 

The main building (we can speak of it in the pre- 
sent tense now) is 1140 ft. long by 120 ft. wide. The 
roof will consist of galvanised iron with plenty of 
glass, so as to give ample light. The framework is 
composed of, as saidabove, railway rails, the columns, 
formed by two rails fastened together, being footed 
in iron castings sunk well in the ground and sup- 
ported on concrete foundations. The flooring will 
be of wood. - Although the corrugated iron is not 
yet fixed, enough has been done to give an idea of 
the imposing vista that will be formed by the 1140 ft. 
of building. The floor area will be divided longi- 
‘tudinally by four avenues— Washington, Franklin, 
Lincoln, and Cleveland; and at right angles to 
these will be a number of ‘‘ streets,” running from 
** 1st” to ** 10th.” 

The grand entrance will be from Lillie-road, and 
a subtantial vestibule of brick has already been 
constructed. The design is in good taste, not too 
ornate, but sufficiently imposing for the purpose. 
The executive offices at the side work harmoniously 
into the plan. 

Although the main entrance is officially in the 
Lillie-road, we think that by far the largest number 








of visitors will pass into the Exhibition from the 
Earl’s Court Station, where extensive preparations 
are being made to accommodate the throng of 
sightseers that will surely flock to the American 
Exhibition during the coming summer. There are, 
it should be added, special entrances both from the 
West Brompton and West Kensington stations, so 
that the Exhibition can be entered direct from three 
important stations. 

he principal dining saloon, it will be seen, is 


| near the main entrance. It is 240 ft. long by 90 ft. 
| wide. Weare not aware what arrangements have 
| been made with regard to this most important point 
| of exhibition management. The ‘‘ refreshment de- 
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partment” is generally the pitfall of the executive of 
such shows, and we trust in this instance the public 
will not be handed over to the untender mercies of 
those gigantic purveyors of expensive dyspepsia 
sometimes known as refreshment contractors, to be 
ill-fed and overcharged without remedy or redress. 
It would of course be in accordance with the scheme 
of the Exhibition, that an American cuisine should 
be provided, But though American fare is excellent, 
this is due more to the bounty of nature than the 
efforts of art. Still a good American dinner, with 
all its bounteous variety, would be a revelation to 
many, and certainly prove a great attraction. We 
trust our readers will pardon this passing allusion 
to a very commonplace subject, but we speak feel- 
ingly in memory of the experience of past years. 
Adjoining the dining saloon is the Fine Art 
Gallery, where will be hung a very large and repre- 
sentative loan collections of the works of American 





artists, by far the most complete that has ever been 
assembled. The building is to be 160 ft. long 
by 80 ft. wide ; it is to be of fireproof construc- 
tion and divided into eight rooms. The exhibits 
will be wholly national. 

At the north end of the main building the ma- 
chinery in motion will be placed. We anticipate 
that this will form a very attractive part of the 
show, but we will not anticipate the interest that it 
will excite by any premature and imperfect descrip- 
tions. For the present it will be sufficient to state 
that the chief motor will be a 300 horse-power 
Wheelock engine supplied with steam by a battery 
of Babcock and Wilcox boilers placed in a separate 
building, as shown in the plan. Messrs. Hornsby 
and Son, of Grantham, are providing 600 horse- 
power for the electric lighting, which will be mainly 
on the Houston-Thompson system. 

In our note of last week we mentioned the ‘‘ Wild 
West” exhibit, and a reference to the plan we now 
publish will give some idea of the itude of 
the grand stand that is now all but hema. It is 
a timber structure, and we may add, for the peace of 
mind of the crowd of visitors that will throng its 
: Slopes, that the details of construction have been 
approved by the Board of Trade; indeed, the 
whole of the buildings and erections that are to be 
accesssible to the public have, we understand, passed 
the necessary ordeal of Government inspection. 

As to the great body of the exhibits, which will 
form the serious attraction of the whole enterprise, it 
is as yet too early to say anything. From what wehave 
| heard, however, at one time and another, we have 
little doubt but that the high opinion we, in Eng- 
‘land, have of American enterprise and ingenuity, 
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will by no means be lessened by the great Exhibi- 
tion the United States are sending to London for 
our amusement and instruction ; without forgetting, 
perhaps, their own material advantage in the shape 
of increased European trade. 





THE EXHIBITION AT NEWCASTLE. 

Tue Royal Jubilee Exhibition at Newcastle-on- 
Tyne owes its inception to the North of England 
Institute of Mining and Mechanical Engineers. In 
the original prospectus it was urged that the indus- 
trial products of the North justified such an Exhibi- 
tion, and ‘‘ Singleton House’ was fixed on as the 
site. But the project met the public approval, and 
it was decided ultimately to expand the idea, and 
to make the Exhibition a mining, engineering, 
and industrial one, ‘ international and colonial.” 
The executive committee included the President 
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of the Institute of Mining and Mechanical Engi- 
neers, the Mayor of Newcastle, and many leading 
engineers of the North. In the middle of April, 1886, 
a large and representative public meeting was held 
in Newcastle, when the basis of the Exhibition was 
defined, the Committees approved of, and a gua- 
rantee fund, which had reached the sum of 5000I. 
then, was first fixed at 20,000/., and now is in- 
tended toreach 50,000/. In the same month, the 
President, Lord Ravensworth, made formal appli- 
cation to the Town Moor Management Committee 
of the Corporation for the use of the ‘‘ Bull Park,” 
which was granted. And on the last day of that 
month, an aggregate meeting of the Divisional and 
Sectional Committees met. Plans were submitted 
by the architect, Mr. William Glover. They show 
upwards of 4 acres covered for the Exhibition, and 
an open space of 14 acres for concerts and illumina- 
tions. These plans were adopted in the rough. 
On August 10 formal possession of the site was ob- 
tained ; and on September 2 the plans were finally 
passed. The addition of an art gallery was decided 
on, on the last-named date ; and on the 20th of that 
month the contract for the erection of the building 
was let to Mr. Walter Scott, of Newcastle, for the 
sum of 21,000/. This work is now complete ; pos- 
session has been given of the building to the Execu- 
tive Committee ; and the work of decoration, of 
fitting, and of the arrangement of the exhibits is 
now in progress. The opening is fixed for May 11 
next. 

The building has its entrance from the North- 
road. The frontage is 150 ft. long, the portico 
60 ft. The entrance is surmounted by a pediment 
with clock and dome 64 ft. high, and with two side 
turrets, each 70 ft. high. North and south of the 
entrance are the offices—cashiers, parcels, stores, 
superintendents, &c. The entrance lobby leads into 
a ‘* crush room,” and that is the entrance to the 
North Court. At the end of this is the concert room, 
the centre forming the avenue from the inclosed 
area to the mining exhibits. In the Western Court 
will be placed the machinery in motion, and to the 
west of this the boilers and electric lighting machi- 
nery will be placed. This court will have a central 
span 50 ft. wide and 35 ft. high, with two leans-to. 
The South Court will be similar in construction, 
and south of it the art saloon, theatre, dining-rooms, 
and kitchen, are situated. The East Court is also 
similar in dimensions and mode of construction. 
The courts are arranged to form a quadrangle, 346 ft. 
long and 270 ft. in width, and around this area is a 
verandah, extending 9 ft. into the’open space in 
the centre of which space the band stand, fountains, 
and pleasure grounds are. 

As yet it is, of course, impossible to say much of 
the exhibits of the Exhibition, but there is ample 
ground for the belief that it will fulfil its purpose 
of illustrating fully the mining, engineering, and 
industrial arts, especially of the North. The art 
section will be the most important shown to the 
northern people. The Queen allows two paintings 
from Buckingham Palace and Windsor Castle to be 
sent—one of Mulready’s and one of Zoffany’s. 
The Earl of Durham, Mr. Bolckow, Sir Lowthian 
Bell, and others of the patrons of art in the North 
contribute generously from their treasures. In 
the artisan’s work department, there are already 
assured a large number of exhibits which illus- 
trate, with tolerable fulness, the ingenuity, 
skill, and inventiveness of artisans. In engi- 
neering, there will be some special displays of 
locomotive and marine engines, and a mag- 
nificent collection of the productions of Elswick 
Works—‘‘ England’s Supplemental Arsenal.” One 
feature will be unique in the history of exhibitions 
—a model coal mine. This will be about 150 yards 
long by 50 ft. wide, built with coal, and will present 
a fac-simile of the underground workings of a 
colliery. In it the electric safety lamp will be 
appropriately used. And following in the track of 
the ‘Old Edinburgh,” which was so popular at 
Edinburgh last year, there will be given ancient 
local colouring by the erection of that ‘‘Old Tyne 
Bridge” which played a part in northern histo 
that made it a classic spot. The old bridge, wi 
its arches and uate is being reconstructed, and it 
will in all probability pen one of the most popular 
of the attractions on the northern side. The bridge 


is that which existed prior to the ‘‘ flood of 1771,” 
so that it will represent one aspect of engineering |- 
prior to its later development on Tyneside. 

An important feature of this Exhibition will be 
the installation of several of the most im 
forms of endless rope and other means of 
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now employed in coal and ironstone mines. The 
various forms of endless rope haulage proposed to 
be shown are of two classes: First, where there 
are two lines of rails, one for full and the other for 
empty tubs, and the tubs are attached singly at 
intervals along the rope—the systems of applying 
the rope to the side of the tub, underneath the tub, 
and 6 1g the top of the tub, will be exhibited. 
Second, where the tubs are attached in groups or 
sets. There are various modes of applying this 
system to single and other roads. One system with 
single way and sidings will be shown in two forms, 
with one or both ropes lying in the way. Another 
system will have three rails, the sets of full and 
empty tubs passing each other at special sidings. A 
more perfect form with separate lines of rails for 
empty and full tubs will also beshown. The system 
of endless haulage by means of chains with separate 
ways for full and empty tubs will be shown. The 
old familiar main and tail rope, which has done such 
good work in the past, will also be exhibited. The 
system of haulage by locomotives as applied to 
mines will be illustrated by Lishman and Young’s 
mine locomotive driven by compressed air. All the 
systems will be of full size, and shown at work, and 
will, no doubt, form a great source of attraction to 
all engaged in mining operations. Electric motors 
will supply the power to some of the systems, steam 
or compressed air being applied in other cases. 
Although the arrangements are almost completed 
the authorities are willing to add to the interest of 
this exhibit. They invite the co-operation of all 
interested in appliances connected with haulage in 
mines, and will be glad to receive offers of further 
contributions. 

For the rest, the electric light under different 
systems, the attractions of an art section far in 
advance of provincial displays generally, and the 
grouping of exhibits of mining, metallurgical, and 
engineering exhibits from the safety lamp and the 
piece of coke of over two tons weight to the most 
elaborate of the provisions for the safety of mines, 
the largest of the marine engines of the North, and 
the newest of the compound locomotives of the day, 
all point to a successful Exhibition. 





THE SOOIETY OF TELEGRAPH 
ENGINEERS. 

THE new material ‘‘lithanode,” for the plates of 
secondary batteries, was reeently brought before the 
Society of Telegraph Engineers and Electricians by 
Mr. Desmond G. Fitz-Gerald, its inventor. On 
the evening of March 10 that gentleman read a 
paper on the general subject of ‘‘ Reversible Lead 
Batteries, and their use for Electric Lighting ;” 
and in the course of his remarks referred parti- 
cularly to the lithanode cells. We have on several 
occasions described the nature of this material, 
which, it will be remembered, was first announced 
to the British Association last year. It will be 
sufficient, therefore, to recall the fact that ‘‘litha- 
node” is a coherent peroxide of lead, with more 
or less sulphate of the metal, which is highly con- 
ductive, and has in general a specific gravity 
between 7.5 and 7.9 

Mr. Fitz-Gerald pointed out that the electro- 
chemical means at present available for the storage 
of energy cannot be regarded as perfect either from 
a scientific or practical point of view. But it is 
noone that this imperfection will be remedied. 

uring the last seven years important improvements 
have been made in the storage battery, and there is 
room for still further advances in the future. 

The past improvement was illustrated by Mr. 
Fitz-Gerald by means of two Tables which we re- 





TaBLe II.— Weight per Horse-Power-Hour Capacity 
of various Secondary Batteries. 




















Elements Cell 
only. Complete. 
Name of Battery. es Tae Authority. 
Lb. \Kilos. Lb. |Kilos. 
Planté .. 396 | 180 |Reynier, 
88 40 Faure, 
Faure 165 75 nyo Tag Thom- 
(old model) 198 90 . 
e (new ,, ) .. 184 6 aon 
1 .4 | Prospectus. 
E.P.S. L plates .. { oe -. {110 50 |Reckenzaun. 
se eo -.| 66 ‘ 30 ed med a og 
: Zinc posve. | 50. 23 #|117.5) 53.4 ‘amine. 
Reynier ) Pianté torm| 105 | 47.6|.. | .. \Idem. 
Lithanode battery (old 
form) .. aF ..| 42 | 19.1) 76] 34.5\Fitz-Gerald. 
Lithanode _ battery 
** Union” cell -.| @ 19 70| 81.5 . Forbes. 











Some further particulars about this material were 
given by Mr. Fitz-Gerald towards the end of his 
communication. He has found from experiment 
that when, as in the case of lithanode, local action 
in the negative element is entirely eliminated, the 
yield of the battery in ampére-hours is strictly pro- 
portionate to the quantity of peroxide reduced in 
each cell. Sixteen ampére-hours of successful 
capacity per pound of negative plate have been ex- 
perimentally obtained from it. 

A plan for supplying the electric light to house- 
holds was promulgated by Mr. Fitz-Gerald. This 
consists in sending the charged plates to the house 
in proper receptacles, and removing the discharged 
plates in order to recharge them. The positives 
would be conveyed in a closed receptacle and in a 
damp state, while the negatives would be conveyed 
in a dry state. Sufficient sulphuric acid would also 
be taken along in carboys. This plan would save 
the conveyance of the vessels containing the plates ; 
and it would render the use of main conductors 
between the central station and the household 
installation unnecessary. 

For each electrical horse-power supplied Mr. 
Fitz-Gerald estimates that 40 lb. of battery plates 
(say 45 lb. in all) would have to be transported a 
distance not exceeding half a mile. This would 
supply three 20-candle lamps for five hours. A ton 
of plates distributed would give 56 electrical horse- 
power ; and the cost might, he considered, be 
from 4d. to 1s. per horse-power per hour, according 
to the circumstances of the case. 








THE ARCHITECTURAL AND BUILDING 
TRADES EXHIBITION. 

THE annual exhibition of materials and fittings 
used by the building trades appears this year under 
a new name as the Architectural and Building 
Trades Exhibition. It cannot, however, be said 
that it gains much in interest by the alteration, for 
this year’s show is certainly the least satisfactory 
of the series. The bazaar element is painfully con- 
spicuous, and a good deal of floor space is occupied 
by furniture. Indeed, house fittings and decora- 
tions have to a great extent replaced the construc- 
tive arts at this Exhibition, and consequently 
the engineering element has greatly dwindled. 
There are beautiful displays of ornamental tiles of 
all kinds, of parquet and inlaid flooring, and of 
brass fittings, together with well-known forms of 
artificial stones and roofing tiles, but we look in 
vain for novelties in material or in methods of build- 
ing. The show of machinery is redeemed by the 
presence of Messrs. Allan, Ransome, and Co., of 
Chelsea, 8.W., who occupy a large part of one side 











produce. These are : of the Agricultural Hall, and have fifteen wood- 
TABLE I.—Srorace Capacity or vanious SEcoNDARY CELLS. 
Per Pound of Pb. Per Kilo. of Pb. 
Name of Cell. | . a ca Authority. 
Foot-Pounds. | Watt Hours. Kilogrametres, | Watt Hours. 

Planté .. 12,000 4.52 | 8,664 | 10 

Faure .. te 8,000 6.78 | 5,495 15 

E.P.S, L plates 48,0C0 (?) 18,09(7) |  14,600(%) 39.8(9) | Howard, 

” ” se od 6,080 13.6 11,010 30 (?) Hospitalier. 

» _ 8 nominal 221b. cell 31,800 12 | 9,540 26 Fitz-Gerald. 
Elwell-Parker (old form) .. 6,633 2.5 | 2,018 6.5 Prospectus. 
Lithanode battery (old form) 39,798 15 | 12,110 83 Fitz-Gerald. 

- » “Union” cell .. 47,170 17.8 14,671 39.16 G. Forbes. 

















amplification. 


These Tables are given subject to correction and| working machines in operation. The principal 
These figures, if correct, show a, among these are a band-saw machine with an at- 


considerable advantage in favour of the lithanode| tachment by which it can be made to saw deals 


cell for practical purposes. 


when not wanted for curved work; a universal 
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moulding, shaping, and recessing machine fitted 
with two spindles ; an irregular moulding and 
shaping machine with one spindle, entirely 
self-contained, so that it requires no separate 
countershaft ; a panel-planing and thicknessing ma- 
chine ; a tenoning machine, and a Richards’ mor- 
tising machine. A novelty is shown in the form 
of a circular saw-setting machine, by which all the 
teeth are set exactly to the same angle. The saw 
is mounted horizontally "on an adjustable stud so 
situated that a tooth comes over a small anvil with 
its surface inclined at the angle to which the tooth 
is to be set. By a blow from a hammer the tooth 
is set exactly to this angle, and then the saw is 
rotated to the next tooth but one, and that is set, 
and so on, until an entire revolution has been made. 
The saw is then reversed and the intermediate teeth 
set in the opposite direction. Avery fine specimen 
set of mouldings made by Ransome’s machinery is 
exhibited by Mr. S. Elliott, of Newbury. 

Woodworking machinery of a lighter and cheaper 
description is shown by Messrs. E. Jacobs and Co., 
of 102, Newington-butts,S.E. Attheir stand is an 
ingenious machine for making boxes with mitred 
corners, having a secret dovetail running length- 
wise of the corner. They also show an automatic 
plane-iron grinder in which the grinding spindle has 
a slight longitudinal motion under the influence of a 
spring togivethe feed. Mortising, moulding, andsaw- 
ing machines are also to be seen at the same stand. 

The greatest activity in house fittings appears in 
stoves and ranges, of which there is a very large dis- 
play. The Eagle Range and Foundry Company, of 
176, Regent-street, W., show new ranges for sitting 
rooms in which the ordinary solid panels at the sides 
are made to act as doors, behind which these lie other 
doors that can be across the face of the chimney 
opening. There are three sets of these inner doors, 
one above the others, the upper set acting when 
closed as blowers, and the whole completely 
shutting up the grate when the fire is not wanted. 
The cooking range made by the same firm has the 
grate hinged at the back, so that the depth of fire at 
the front can be adjusted to the requirements of 
the occasion. The flame can be sent either over or 
under the oven, or can be divided between the two 
flues. Movable bottoms in some form or other 
appear in many kitcheners, and are an attempt to 
reduce the great consumption of these grates. Some- 
thing of the same kind in dining-room grates is 
shown by Messrs. Chambers, Monnery, and Co., 
of 41, Bishopsgate Without, London, but here it 
is the front bars which slide backwards and forwards 
to alter the depth of the fire from back to front. 
The brick arch of the locomotive firebox is followed 
by several makers, who incline the back of the grate 
forward, so that the smoke and flame creep up an 
inclined surface of firebrick, which aids combustion 
and radiates heat into the room. A good example 
of this construction is shown by Messrs. Steel and 
Garland, of 18, Charterhouse-street, E.C. 

Several mechanical telephones are shown, but the 
attendants were reticent as to the nature of the 
diaphragm. One only—that of the Cluny Telephone 
Company, of St. Stephen’s Chambers, Telegraph- 
street, E.C., is shown fitted up. Two others are 
shown by Mr. E. J. Dawson, of 24, Lorrimore-road, 
Walworth, S.E. Two regenerative gas burners are 
shown, the Victoria, by Messrs. Dicketts, Petrie, 
and Co., of 9, Mincing-lane, E.C., and the Schulke, 
by Messrs. Alex. Wright and Co., of Millbank- 
street, Westminster. The former resembles the 
Wenham lamp in appearance, while the latter is 
fitted with flat flame burners between which the hot 
air for the regenerator flows. 


LITERATURE. 


The Steam Engine. By Grorcz C. V. Hoxtmzs, Whit- 
worth Scholar, Secretary Institution Naval Architects, 
London: Longmans, Green, and Co. 

Tuis isa very readable treatise on steam and the 

steam engine. The author states that he cannot 

claim anything original in the work, but he does 
claim to have endeavoured to render the informa- 
tion the book contains very easy to understand so 
that it can be followed from first to last by any 
student who possesses a slight acquaintance with 
ordinary mathematics. The book is one intended 
for beginners, and as the author does not assume 
any previous acquaintance with the science of heat 
or of motion, he has devoted many pages to neces- 
sary rudimentary explanations. 

e volume is one of the well-known excellent 











series of ‘‘Text-Books of Science,” which have 
been of eminent service to artisan students. It is 
written in a most agreeable fluent style, and the 
reader who perseveres with it will feel that he is 
in the hands of a patient, painstaking teacher, who 
so enlarges upon each subject that the pupil with- 
out remembering nearly all that he reads, will pro- 
bably obtain a very fair grasp of the subject dealt 
with. There is a great deal in the book which it is 
well that the learner should have brought before 
his mind once in his reading lifetime although he 
may never think of it again. The author, a Whit- 
worth scholar, has had the advantage of being a pupil 
of Professor James Stuart, M.P., at Cambridge. 4 
the hope that others from Cambridge may write 
text-books as simple and easy as this, we make the 
following observations to the end that their pro- 
ductions may be still more. useful. 

Artisans do not care about ‘‘ the Law of Charles,” 
“the Law of Boyle,” ‘‘the Law of Gay Lussac.” 
Tell them that p v in gases is proportional to abso- 
lute temperature : the rest only confuses. Again, 
‘* The crank is a lever of the first order.” Perhaps 
it is; who cares? Not the artisan. We do not 
know of what order it is, and we never lost any- 
thing by not knowing. 

In Nature for February 24, in a review of 
Anderson on the ‘‘ Conversion of Heat into Work,” 
the writer, ‘‘ P. G. T.,” is very severe upon the lan- 
guage of engineer authors. In our opinion, however, 
he is sometimes hypercritical and seemingly unfair 
in his remarks, He expressly excepts the works of 
Professor Rankine from his strictures, and then pro- 
ceeds to find fault with engineers who write ‘‘ tons 
per square inch (sometimes the word ‘square’ is 
omitted).” ‘*P. G. T.” (are we wrong in assuming 
that these are the initials of Professor Tait?) would, 
we presume, have us write always ‘‘tons weight 
per square inch,” ‘‘pounds weight per square 
inch,” Professor Rankine, however, generally 
wrote ‘‘ pounds per square inch,” and frequently 
only ‘lbs. per inch,” without the word ‘‘ square,” 
yet Mr. Anderson is blamed for doing just what 
Rankine did in that example. Mr. Holmes, and 
indeed all of us, omit the word ‘‘ weight” in this 
case. The other remarks of ‘* P. G. T.,” however, are 
of more importance, and are many of them very just. 

We should like the language of engineering text- 
books to come up to ‘‘P. G. T.’s” requirements ; 
we confess we sometimes err in this respect, but 
we do not pretend to justify our shortcomings. 
When Mr. Holmes writes on page 235, ‘‘One horse- 
power = 33,000 foot-pounds,” he writes what his 
late tutor would not indorse. On another page we 
find: ‘The twisting moment is prevented from 
shearing the shaft... .” This is not a proper 
expression. 

On page 238 we have another instance of in- 
accurate language, it being stated that the axle- 
boxes of a locomotive are ‘‘ free to slide up and 
down in a vertical plane.” The axle-boxes spoken 
of are free to slide up and down only. The words 
‘¢ in a vertical plane” mar the sense. The freedom 
is motion in a line, notina plane. Although we 
point out these little blemishes we ought to say also 
that in general the language is faultless. 

Mr. Holmes makes quite a study of the influence 
of the inertia of the moving parts of asteam engine. 
This is one of the subjects that an engineering 
student should at least once clearly understand. 
There is a little matter in it which Mr. Holmes 
has inadvertently misstated. At page 221 we find: 
‘*The force transmitted by the connecting-rod is 
estimated as follows: Let P be the force acting on 
the piston-rod, and athe angle which this latter 
forms with the connecting-rod, then P sec a is the 
force in the connecting-rod. If P were constant, 
the value of this expression would increase with a. 
The maximum value attained by a is when the con- 
necting-rod forms a tangent with the crank circle.” 

This is wrong ; the angle is a maximum when the 
connecting-rod is the hypotenuse and the crank the 
base of a right-angled triangle. The reasoning 
founded on this is therefore also wrong. The state- 
ment at page 185 that the velocity of the piston is 
greatest when the connecting-rod makes a tangent 
to the crank-pin circle cannot have arisen from the 
above erratum, it was perhaps taught so at Cam- 
bridge ; it is, however, not true. That the position 
is not where the crank and connecting-rod are at 
right angles can be easily seen by the diagram 
Fig. 1 annexed. 

From A describe the quadrant F B G, draw AC 
the direction of travel of the piston, and A G per- 
pendicular to it. On a paper straight-edge HE 





mark the length of connecting-rod B O, and apply 
the straight-edge with B on the crank circle and C 
on AC, shifting it till the furthest out position of 
D is found, as on the diagram. When AD is 
greatest the velocity of C is greatest, the velocity 
of B being constant. It is at once seen that 
ABC is not a right angle. We have chosen a 
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very short connecting-rod to show this more clearly. 
The difference is less obvious in the cases dealt 
with by Mr. Holmes. For a connecting-rod three 
cranks in length, he gives the angle between the 
crank and centre line as 71 deg. 34 min. in the posi- 
tion of greatest piston velocity, whereas more accu- 
rately it is 73 deg. 10 min. With longer connect- 
ing-rods the difference is less, The angle is a matter 
of little importance ; it is the error in kinematic 
principles which we are correcting. 

At page 187 the statement is repeated as a demon- 
strated theorem: ‘‘The point D corresponds with 
the position which the piston occupies when the 
connecting-rod makes a tangent with the crank 
circle . . . for, at this point, as has been proved 
above, there is neither acceleration nor retar- 
dation.” No proof whatever was given nor even 
attempted. The key to the position is as follows : 
The geometrical relation associated with the posi- 
tion of maximum piston velocity is that the angle 
CDK is at that instant a right angle. The point 
K is the instantaneous axis. This is not always ob- 
vious using the paper straight-edge as above, because 
the point D is nearly stationary for a considerable 
movement of the connecting rod at that time. 

At page 227 of Mr. Holmes’ book we find the 
stresses on crankshafts spoken of as follows: 
‘* All the stresses thrown on the crank are liable 
to reversion during each stroke, especially in the 
case of a slow-running engine working with a 
considerable cushion of steam.” The stresses are 
not reversed in the sense indicated in this state- 
ment. The force on the crank-pin is practically 
always on that half of its surface which is turned 
away from the shaft, that is, the pressure is, in 
the case described, always on the outer half of 
the crank-pin. When the direction of the force 
is reversed, the crank has also turned, so that the 
same arc of the surface of the pin does, practically, 
all the work. This is an important point affecting 
the wear of crank-pins, but it is frequently lost 
sight of as in the above quotation. 

We have next a few pages on the principles of 
the construction of governors. There is a little too 
much of Cambridge in those pages. Engineers do 
not require sina+sin 8, cos a, cos 8, cot a, in 
designing a loaded governor. In accordance with 
Mr. Holmes’s formule for the simple governor, 
the conical height of suspension is 


where N=revolutions per minute. In the diagram, 
Fig. 2, at the required radius A D set off DB=A; join 








AB. This would be the arm for a simple governor 
for that speed. For the arm AB may be sub- 
stituted two arms B E, BC, making any angles with 
AC. Draw AF parallel toE B, With W for the 
weight of the load attached at E E' and B for 
the weight of each flying ball B, we have 


B:W .. BD: ¥G. 
This is all that is required, and the solution is just 
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as easy when the arms or angles are unequal as 
when they are equal. 

The volume before us contains a great deal of 
useful information. We have Zeuner’s diagrams 
nearly as fully explained as in Zeuner’s own work. 
The priciples of combustion, the calculations and 
comparisons of indicator diagrams, the different 
forms of modern steam boilers, and the calculations 
upon which they are constructed, injectors, forced 
draught, surface condensation, steam jacketting, 
the distribution of steam in compound engines, are 
the headings of exhaustive, descriptive, and ex- 
planatory chapters. The modern theory of heat is 
fully discussed in the early part of the volume, 
and its application to actual engines is shown in the 
final chapters. Altogether, as an excellent elemen- 
tary book on the steam engine Mr. Holmes’ con- 
tribution to the series of Text Books of Science is 
one we can cordially recommend. 








NOTES. 
TRANSPARENT MOLTEN IRon. 

Mr. W. Ramsay has observed that the molten 
iron, seen during a casting of several tons, is trans- 
parent. It was possible to see bodies through the 
stream of metal, they taking, however, a yellow 
tinge. The observation is one of much interest, 
and perhaps others engaged in the iron industry 
will be able to confirm it, since it is hardly likely 
that the phenomenon has not been witnessed before. 


Eeyprian PErro.eum. 


Egyptian petroleum is obtained both from sur- 
face wells and deep bores at Gemsah and Gebel el 


Zeit. The crude ore is dark brown in colour, and 
has a di eable odour owing to the presence of 


sulphur compounds. Its specific gravity is 0.934 at 
60 deg. Fahr., and though viscous the oil is fluid 
at low temperatures owing to the almost entire ab- 
sence of parafiin. When purified it yields an oil of 
0.850 to 0.950 specific gravity. It is adapted for 
lubricating and fuel purposes ; but not for lighting. 
The locality where it is found is 400 miles from 
Suez at the entrance to the Gulf of Suez, on the 
western side of the Straits of Jubal. The strata 
in which it is found is, according to Mr. Robert 
Irvine, calcareous. One boring has reached 400 ft., 
penetrating to coral and stiff clay, below which the 
petroleum is found. The crude oil is now used 
for lubricating engine bearings on two local steamers. 


Rattway Brakes. 

The discussion on Mr. Marshall’s paper on ‘‘ Rail- 
way Brakes,’ mentioned in our last issue, was 
resumed on Monday night at the Society of Arts, 
by Mr. Harold Brown, the solicitor to the Vacuum 
Brake Company, Sir Frederick Bramwell being in 
the chair. hy the Vacuum Brake Company 
preferred to be represented by their legal adviser, 
was not stated, but Mr. Brown was allowed to 
consume three-quarters of an hour in reading his 
views of the brake question, which included the 
usual stock-in-trade statements on the brake returns 
to the Board of Trade, and allusions to the Black- 
burn collision, &c. Sir Henry Tyler caused some 
amusement, though we failed to detect any in the 
face of the chairman, by referring to Sir Frederick’s 
report* on the Clayton ‘‘leak-hole” brake and his 
well-known recommendation that it might in case 
of necessity be supplemented by ‘‘ scotches;” 
and Sir Henry pointedly asked the chairman if 
he was still of the same opinion, but failed to 
elicit the information. Mr. Kapteyn gave a de- 
scription of the Westinghouse triple valve, employ- 
ing a section model enlarged four times to illustrate 
its working, and how the graduation of the pres- 
sure, a feature which Mr. Marshall had contended 
was ‘‘imaginary,” was accomplished. The author, 
in the few minutes left at his disposal for reply, did 
not deal with the practical ob! ections raised against 
the vacuum brake, but adhered to his statement 
that the action attributed to the Aare rere triple 
valve was quite imaginary, and impossible in prac- 
tice. As most of our readers are aware, Mr. 
Marshall is entirely wrong, and the matter is one 
which hardly admits of argument ; but it must be 
within the eben YY of every passenger who travels 
in a train fitted with the Westinghouse brake that, 
whereas they are at one time pulled up with a 
sharp stop, at others the train is brought quite 
gently to a stand, the rate of retardation being 
entirely under the driver’s control. Moreover, we 
have ourselves had ocular demonstration that this 
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most ingenious device does act precisely in the 
manner claimed. Mr. Marshall, in his desire to up- 
hold certain preconceived views, has perhaps gone 
rather further than he intended, but it is no light 
matter to question the effective working of an in- 
vention which has for many years been doing good 
practical service, and that, simply on theoretical 
grounds, and without having or endeavouring to 
gain any practical knowledge to support his conten- 
tion» 
Rattway PROGRESS TOWARDS PEKIN. 

Private enterprise appears to be coming to the 
aid of the Russian Government in the matter of 
railway development. Two applications have been 
cect made to the Minister of Railways for per- 
mission to extend the Orenburg Railway to Uralsk, 
in the Kirghiz region. This implies another ad- 
vance of the locomotive into Central Asia. Until 
recent years the Russian advance towards India lay 
through Turkestan in the direction of Orenburg, 
Tashkent and Cabul. While this movement was in 
progress Russia pushed her railway system to Oren- 

urg, on the Asiatic border. The movement then 
changed to the Caspian Sea, in the direction of Kras- 
novodsk, Merv, and Herat. This led to the decad- 
ence of Turkestan, and the more the advance upon 
Herat grew into favour the less disposed the Russian 
Government became to concern itself any further 
with the extension of the Orenburg Railway to 
Tashkent. However, despite the political croakers 
in this country, who prophesied that Russia would 
exhaust herself in pushing her railways on to the 
Asiatic Steppes, the Orenburg district has developed 
so much since the completion of the line that suffi- 
cient enterprise now exists among the commercial 
classes to promote the construction of another ex- 
tension further into Asia, as far as the Cossack town 
of Uralsk. Two schemes are proposed: one from 
the Toliminsk station on the Orenburg Railway to 
Uralsk, a distance of 150 miles, and another from 
Pokrova, on the Volga, opposite Saratoff, to Uralsk, 
a distance of 250 miles. In both cases the line 
would traverse a flat fertile steppe, identical with 
the prairies of America, and the cost in either 
case would not very much exceed 3000/. a mile. 
Here are no towns of any size between the 
points, but a considerable trade is done at Uralsk, 
and the promoters are content to construct and 
work the lines without a Government subsidy. 
Last week the minister despatched a commis- 
sion to examine the two routes, and whichever 
be adopted, the European railway system will 
make one more advance into Asia. By degrees 
there is very little doubt that the locomotive will 
penetrate to Tashkent, although not so rapidly as 
the Siberian line will push beyond Tobolsk and 
the Transcaspian line past Bokhara. Ten years 
ago, when various ambitious schemes were proposed 
for rushing these lines ahead, the advocates were 
ridiculed. At present their plans are rapidly being 
realised, and before long the capitals of Europe 
will be united with the capitals of the Tartars. 
Who would predict after this astonishing progress 
that we shall not be travelling to Pekin by rail 
before the twentieth century is ushered in ? 


ForrEIGN SHIPBUILDING. 

Mr. A. D. Lewis, the Master of the Company of 
Shipwrights, in his recent address, gave some 
figures as to the effect of foreign bounties on 
shipbuilding in the course of a recent lecture 


which are well worth noticing. He pointed out} 18g6 


that the French Bounty Law of 1880 led to 
numbers of steamers being bought for France in 
this country. After a time, however, the clause 
of the Act which gave a double bounty to a ship 
built in France caused French shipowners to have 
their vessels built at home. The effect claimed was 
that the French mercantile marine had been raised 
to the second place among the nations of the 
world. The development of the German mer- 
cantile marine, Mr. Lewis also pointed out, had 
been much encouraged by the German Govern- 
ment, and had received further impetus from 
the increase of manufactures in the country and 
by the spread of technical education among the 
artisans. Though we might take a useful lesson 
from the Germans in the latter respect, we had 
little to learn from them in shipbuilding or engi- 
neering, where they followed and did not lead us. 
The Germans are now using home-made iron and 
steel, which they could buy as cheaply as we. 
Their iron trade had increased 212 percent. during 
the last five years. To this we may add that 
German heavy steel castings have successfully com- 





peted with home manufacture in this country for 
marine engine work. The German carrying trade 
had increased, Mr. Lewis said, 25 per cent. in the 
last five years, from 40 to 50 per cent. of the 
foreign trade being carried under the-national flag. 
In Italy shipping bounties were formed very similar 
to those in France for both shipbuilding and ship- 
owning. Previous to the passing of these laws the 
shipbuilding industry in Italy had nearly disap- 
peared, but now Italian ships did nearly 30 per 
cent. of the national trade. Norwegian ships car- 
ried 75 percent. of the foreign trade of the country. 
Wooden shipbuilding had been much increased and 
iron shipbuilding had developed greatly, Norwegian 
shipbuilders being able to produce cargo steamers 
at about the same rate per tonas ourselves. In the 
United States the shipbuilding for ocean work had 
all but become extinct, but there was at present a 
slight revival. Mr. Lewis hoped that it would 
become law that foreign vessels visiting our ports 
should be subject to the same restrictions as our 
own vessels ; and he thought that a customs union 
with our colonies would have a very beneficial 
effect on the shipbuilding industry. He also 
alluded to the necessity of the shipwright and ship- 
owner acquiring special knowledge and skill in 
order to compete with the competition of other 
countries. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Proposed Direct Railway to Lincolnshire.—At a meeting 
of the Chesterfield Town Council the preliminary pro- 
spectus of the Chesterfield and Lincoln direct railway 
scheme was considered. The town clerk read the docu- 
ment, which set forth that the line was intended to obviate 
the difficulty which at present existed of getting from 
Chesterfield and adjacent places to Lincoln and Mid- 
Lincolnshire. The line would be about 38 miles in length, 
would commence with a junction with the Midland Rail- 
way at Chesterfield, would run through Hasland, Sutton, 
Scardale, Scarcliffe, Tanguith, Warsop, Edwinstowe, 
Ollerton, Boughton, Kirkton, Texford, Hedborough, 
North Clifton, Thorney, Harby, Doddington, and 
Skettingthorpe, and would terminate by a junction with 
the Midland Railway, about a mile from Lincoln Station. 
Alderman Higginbottom moved that a small committee 
be appointed, and that the promoters of the line be asked 
to meet them and discuss the details, the committee to 
report afterwards to the Council. Mr. Lamas seconded 
the motion, which was agreed to. 


Vickers, Sons, and Co., Limited.—At the last meeting of 
the shareholders of this Sonnene, the question of in- 
creasing the capital was mooted. The capital is 750,000/., 
and the premium value was equal to another 750,000/., 
the market value of the shares. This it was s ted, 
should be done by converting the 100/. into a value of 
200/., and to make one-half into 5/. per cent. preference 
stock, and the other half to carry 9 per cent., which 
would thus cover the 10 per cent. and 4 per cent. bonds 
(14 per cent. in all) paid on the 100/. shares, A com- 
mittee was appointed to consider the proposal. This 
committee has met, and we understand the proposal, as 
snbmitted to the shareholders, was pat rns 5 adopted, 
and a recommendation to that effect will be communi- 
cated to them. The original shareholders in this suc- 
cesssfully conducted company have had pleasant ex- 
perience. They have found their capital increased from 
350,0007. to 500,0007. (when each proprietor received one 
share for every three he held), then from 500,000. to 
750,0007. (each proprietor receiving one share for every 
two) and now from 750,000/. to 1,500,0007. (thus doubling 
the capital at a single stroke). 


South Yorkshire Collieries and the Hull Coal Trade.— 
The official return of the quantity of coals brought to Hull 
from each colliery shows a total for February of 121,832 
tons, against 88,336 tons for the corresponding month of 
, total for the two months of 1887, 220,816, two 
months of 1886, 173,208 tons. The exports showed a total 
of 43,205 tons for the month, against 22,222 tons for 
February, 1886; France has had 11,105 tons against 
3256 tons for the first two months of last year. Germany 
has also increased its tonnage on the month, from 6203 
tons in February, 1886, to 7274 tons last month, for the 
two months, 1887, 16,807 tons against 13,185 tons for the 
corresponding period of 1886. North Russia has taken 
2984 tons, against 298 tons for February, 1886, for the two 
months ¢’ 1887, 4716 tons against 732 tons for the corre- 
sponding period of 1886, 








TUNNELLING Port JACKSON.—Two proposals have been 
submitted to the New South Wales Minister for Works(Mr: 
Lyne) for the construction of a tunnel under Port Jackson 
to connect Sydney with North Shore. One laid before 
the minister by Messrs. O’Neil and Gipps represents a 
tunnel suitable for both railway and tramway p ’ 
and a second tunnel for road purposes. The plans have 
been shown to the minister, and an exact estimate of the 
cost of the work is to be submitted. The second proposal 
received is from.a gentleman who states he is empowered 
by a submarine tunnel and tube company of New York, 
to make an offer to lay down a double tubular tunnel for 
zone and railway purposes, and he names the cost of the 
work, 
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‘“*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 
Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
i a aakiahoine price; pe none are mentioned, 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
c&c., of the Communicators are given in italics. 

ies of Specifications may be obtained at 38, Cursitor-street, 
ncery-Lane, E.C., either personally, or by letter, enclosing 
amount of  cfpae and postage, addressed to H. READER Lack, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months the date of 
the advortiodinent of the acceptance of a com specification, 
give notice at the Patent Office of opposition to the grant of a 

Patent on any of the grownds mentioned in the Act. 


DYNAMO-ELECTRIC MACHINES. 


1150. T. J. Handford, London. (F. J. Sprague, New 
York, U.S.A.) Improvements in and ting to Elec- 
tro- ic Motors. [8d. 11 Figs.) January 26, 1886.— 
The object of this invention is to obviate the necessity of shift- 
ing the commutator brushes when the armature current is varied 
or reversed. The improvements consist chiefly in such a system 
of winding that the machine may run in either direction on a cir- 
cuit of constant or varying potential with a single or double set 
of tangential or end contact brushes, with no change of lead and 
consequently no a for changing the position of the brushes. 
The machine has preferably a field magnet having two poles each 
produced by the combined action of two oppositely p! sets 
of coils. The fine coilsC C are in shunt relation to the armature, 
and are wound to — the main poles N, S, in the part of the 
field adjacent to the armature. The coarse coils Dl, D2, D3, D4, 
are of very low resistance and are in series with the armature 
































either inside or outside the terminals of the main field shunt, and 
are wound equally upon all the cores in such a manner as to pro- 
duce magnetic poles N', S!, in a line at right angles to that 
of the poles produced by the fine coil, and less aes ones. 
The consequent polar line is and remains at N, 8. is the resist- 
ance apparatus for the armature and main field circuits, consisting 
of resistance coils in the shunt field circuit, and coils ¢ in the 
armature circuit, and so arranged that the resistance of each cir- 
cuit is regulated independently of the other. Eis the switch for 
reversing the armature and series field current. G is the switch 
for reversing portions of the series field coils. A portion of the 
series coils D', D2? is wound to act cumulatively with the shunt 
coils O, and a portion D3, D4 is wound to differentiate them. The 
function of switch G is to make all the series coils cumulative so 
as to make a very strong field as in starting the machine, or to 
make them all differential if desired, so as to weaken the field. 
(Sealed Janwary 28, 1887). 


ELECTRIC LIGHTING. 

2698. J. Ro Bradf Yorks. Improvements 
in Electric Are Lamps. (8d. 4 Figs.) February 24, 1886. 
—This invention relates to appliances for steadying the descent of 
the upper carbon-holder. The Stpee carbon-holder is carried by 
arod J which passes through, and is guided by the short tube C'. 


Fug. 2. 


























means of a cord, which 


D, so that any up 
motion of the rod J causes a joe 7 pee revolution of the 
wheel Dand also of the smaller wheel EF, which is fixed upon the 
same axis. A cord passing over and secured to the wheel E, sup- 
ports the glycerine cylinder G. This cylinder is steadied by 


over and 
or downward 


guide rods G', and is weighted so as to nearly counterpoise the 
weight of the rod J with its carbon-holder. A vertical piston-rod 
H! is attached to the bracket F, and carries a piston fitting easily 
in the cylinder G. ,The downward movement of the rod J is caused 
by means of a clutch O, which is operated by the electro-magnet 
P. The glycerine in the cylinder G acts as a resistance to any 
sudden fall of the carbon-holder, and thereby prevents un- 
steadiness or jumping of the light. (Sealed February 25, 1887). 


10,050. P. M. Justice, London. (A. Cruto, Pissasco, 
Italy.) Improvements in and Connected Incan- 
descent Electric Lamps. (8d. 6 Figs.) August 5, 1886.— 
The top of the carbon is ht sg a from oscillation by means of 
a hook or connection attached to the carbon, and having one end 
sealed in the glass. The metallic conductors which support the 
carbon are covered with vitrifiable varnish or colours, enamel, or 
any other substance having similar properties, for the — of 

reventing the generation of gas from the naked metallic con- 
uctors. ‘Sealed November 19, 1866). 


REGULATING, MEASURING, &c. 


13,649. J.G. Lorrain, London. The Application of 
Automatic Electrical Governing 


, Controlling, or 
Useful 


Regulating Apparatus to Various 

(2s. 31 Figs.) Woreatees 10, 1885.—The object of the present 
invention is the application of the automatic electrical controlling 
apparatus described in the specification of the Letters Patent 
No. 339 of 1885 granted to the same inventor, to the following 
purposes: Controlling the pressure of steam in a steam boiler by 
regulating the consumption of fuel ; regulating the manufacture 
of water gas; regulating the condensation of steam ; regulating 
the action of evaporating apparatus ; regulating the action of dis- 
tilling apparatus; regulating the action of desiccating 5 or eun 
and controlling the action of an apparatus for testing and return- 
ing tothe furnace, waste gases after the manner referred to in 
the above-mentioned patent. (Sealed February 15, 1887). 


15,424. O. E. Woodhouse, F. L. Rawson, J. H. 
Davies, and |E. J.. Moynihan, London. Improve- 
ments in a for Mi El Re- 
sistances, (8d. 7 Figs.) December 15, 1885.—This invention 
relates to improvements in Wheatstone bridges in which the 
ratio arms are formed by a stretched wire, and their ratio 
is altered by shifting the point of contact of the battery lead. 
The improvements consist in the combination of a double-threaded 
cylinder of insulating material carrying in its two parallel threads 
the resistance or “‘ metre wire’ forming the ratio arms of a metre 
bridge and the battery respectively, with a ring-nut carrying any 
suitable metallic contact and provided with a graduated scale 
and an external vertical scale, to measure the angular move- 
ments of the ring-nut, and constituting a ‘‘ metre bridge” to test 
electric resistances. (Sealed January 28, 1887). 


SIGNALLING. 


14,156. J. Radcliffe, East Retford, Nottingham. 
Improved Means of Generating or Inducing Electric 


ys, B ° 
aratus on Railways and Tram- 
. (6d. 4 Figs.) November 19, 1885.—According to this 
invention the relays, &c., are actuated by electric currents A 
rated by the deflection or vibration of the rails by passing vehicles, 
or by means of armatures attached to levers connected to the 
rails, in combination with one or more permanent electro- 
magnets, the pole-pieces of which are surrounded with coils of in- 
sulated wire, fixed underneath or in close proximity to the rails. 
(Sealed November 19, 1886.) 





10,097. H. H, Lake, London. (ZL. Clemandot, Paris.) 
Improvements tn Electricai Apparatus 
for Railwa 3 Figs.) August 6, 1886.— 


oses. . 

This tavention relates to electrical signalling ap 
signed for automatically signalling the approach of trains towards 
level crossings. The improved apparatus consists in the combina- 
tion of a relay arranged to close a local circuit to operate a signal, 
with an pee 2 having an electro-magnet, the armature of 
which is adapted to interrupt in the relay the pi of the cur- 
rent of a constant battery ; the said interrupter being operated by 
closing a circuit of less resistance than that including its electro- 
magnet, which closing is effected by the passage of a train over an 
insulated portion of the line rails. (Sealed December 7, 1886). 


11,317. H.J. Haddan, London, (C. M. Barnes and N. E. 
Baker, Enosburgh Falis, Vermont, U.S.A.) Improvements 
in Electric Call and Fire Alarms, [8d. 3 Figs.) Sep- 
tember 6, 1886.—The improved fire alarm comprises a rotating 
disc having radial rows of numbered openings corresponding to 
the hours, a numbered dial to indicate hours, co-incidert with 
the rows of openings, a battery and call bell connected in open 
circuit, switches) to close these circuits and sound either of the 
bells, and switch pins adapted to be inserted in the openings in 
the disc and close the circuits as the disc rotates, and a pointer. 
By means of this apparatus the guests in a house can, in the event 
of _ all be aroused at the same time. (Sealed January 4, 
1887 


tus chiefly de- 





TELEGRAPHY AND TELEPHONY. 


Improvements in 
Figs.) November 3, 
1885.—This invention relates to a telephone transmitter in which 
the condensations and expansions of the air waves are ca‘ to 
vary ao upon contacts, and to act upon the circuit to transmit 
speech and sounds. One of the contact pieces is carried in a 
funnel fixed to the body of the instrument, whilst the other con- 
tact is carried by a piece of cork suspended in the funnel and 
shaped so as to present less resistance to the air waves at its front 
side than on itsinward side. (Sealed December 10, 1886). 


14,129. J.S. Sellon, London. Improvements in 
Microphones for Use in Telephonic Instruments. 
{8d. 9 Figs.) November 18, 1885.—According to this invention, 
the contents of the microphones are protected from any de- 
positién upon them of moisture from the breath by forming one or 
more perbone of them in the shape ofa tubeor receptacle within 
which contact takes place, (Sealed November 23, 1886). 


15,147. J. G. Lorrain, London. Improvements in 
Electric T: hony. {lld. 6 Figs.) December 10, 1885.— 
This invention to the working of telephone instruments by 
means of condensers or other statical instruments of high poten- 
tial electricity. The improvements consist in the use of converters 


in the placing of the transmitter in the line wire circuit ; in the 
use of an electro-magnet transmitting instrument transmitting 
alternating currents; and in the combination of an _ electro- 
magnetic telephone as transmitter and a singing condenser as 
receiver. (Sealed December 17, 1886). 


11,903. H. H. Lake, London. (M. Martin, Maiden, 
and C. F. Adams, Boston, Mass., USA) 


Telegra) Apparatus, 
italy 


1 
vention | relates tel by means of which 
communication may be established between a police station 





and signal-boxes in the streets of a town and for the pur- 


placed so that the line wire forms part of the low tension circuit ; | sty 


Chiefly 
and igs gy pet ng Im 
2 Fige.| September 18, 1886.—This in- 
legraph aj 





pose of affording prompt aid to citizens, The transmitting 
apparatus at the box consists of a train of wheelwork a for 


actuating a series of break-wheels b, each wheel co-operating with 


a contact spring 6! normally out.of contact with the same. Each 
break-wheel and ng sends a distinct message, taining 
the number of the box, and the springs are caused to e: with 


8p ngage 
the break-wheels by different pulls ¢, each of which winds the 
motor @ and places a spring in contact with a break-wheel. The 
break-wheel and its sp: operate to intermittently throw resist- 
ance into the circuit, and the receiving relay responds to the 
changes in current strength thus produced, so that the als 
are itted without opening the circuit. In order to ° 


requiring immediate attention from others, the pulls 

such signals are operated, are to ce a 
momentary break in the circuit and thus ring an alarm bell at the 
main office. A citizen can summons aid without opening the box 
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by inserting a key K into a suitable keyhole and thus operating the 
= or transmitting device. In order to place a check upon care- 
ess use of the keys K which are numbered and are intended to be 
distributed among nsible citizens, the bit portions cf the keys 
are all different. So that when the key is revolved in the hole, 
the bit raises a series of pointers k? different heights and places 
them opposite numbers corresponding to the different lengths of 
the bit portion. Or else the keys have a detachable portion which 
is left in the box after a signal is transmitted, The box alsocontains 
a signalling instrument or “tap bell” S! operated by a neutral 
magnet, the coils of which are of considerable resistance and also 
contain a telephone T. A polarised signalling instrument S 
operated by a push button serves to apprise the 


lice officer 
on the beat that he is wanted at the main office. January 
4, 1887). 
12,617. H. J. 


- Allison, London. (Writing Telegraph Com- 
ny, New York, U.S.4.) Improvements in Automatic 
[8d. 3 Figs.] October 5, 1886.—This invention con- 
sists bi ly in varying the resistance of the circuit by varying 
peed ogre te on a substance, preferably carbon, included in the 
ci it, so as to secure a ual alteration of current ——_ 
The transmitting instrument comprises two non-conducting 
cylinders A, p at right angles to each other, con- 
taining each a number of carbon discs, In front of the open 
end of each cylinder is pivotted a lever D, a pro n 
of which rests in contact with a metal plate E covering the 
series of carbon discs. Each oylinder has a metal plate G its 
bottom connected with a battery H. A stylus or tracer N is 
carried in a sleeve M, which is connected by sliding rods L and 
spiral springs P with the levers D. The tracer N is merely a 
convenient support for the hand of the —_ and may be dis- 
ro with, the operator grasping the sleeve M instead, and mov- 
ig his hand as required to trace the outline of the c to 
be written by the receiving instrument. In fact, all that is 
essential to be done is to impart the necessary movements to the 
point M where the two sliding rods L would intersect each other 
if extended. The effect of the movements given to this —_-> 
(by means of the sliding rods, spiral springs, and levers) to 
or decrease the pressure on the pile of carbon dises in the cy- 
linders A, thereby varying the resistance of the circuits. The 








H H 5 


receiving instrument comprises two soft iron armatures 9 and 
10 pivotted to standards so as to be capable of a long range 
of swinging movement, and polarised by induction from the per- 
manently magnetised standards. The electro-magnets 14, 15, 
are arranged to face the ends of the armatures. e e 
10 is held normally in the inclined position shown by the adjust- 
able spring 16 confhected by a thread with the marking implement 
17 attached to the armature 9. In moving the tracer to the 
right, the pressure on the discs in the cylinder A is increased, 
thereby decreasing the resistance of the circuit, and increasing 
the strength of the current, energising the electro-magnet 15 of 
the receiver. The greater strength of the current causes the 
armature 10 to be more strongly attracted by the north pole, and 
repelled by the south pole of the said magnet, and the armature 
is caused to move to the right, and at the same time drawing with 
it the marking stylus 17. If the tracer N is moved to trace a 
diagonal or curved line, the strength of the current is varied in 
both circuits, and the stylus 17 is similarly moved. A chemically 
— Ls oy strip is caused to pass under the lus 17, and is 
jiscoloured by the electric current passing between the point of the 
lus a non-magnetic metal plate let into the table under the 
per. As the stylus 17 is moved by the armatures 9, 10, over 
pred = d oration will — the lines of pomp 
ylus, thus reproducing on the prepared paper fac-simile 
of the matter traced by the operator manipulating the sending 
tracer N. (Sealed January 11, 1887). 


BATTERIES. 


13,694, J. P. Rees and T. D. C. Parker, 
provements in Voltaic Batteries. (8d. 3 Figs.) 
November 10, 1885.—The porous pots, carbon and zine plates, are 
so supported that they canbe lifted out of the cells containing 
the exciting liquid, and thus arrest the action of the battery. The 
porous cells are formed with overflow lips or channels to conduct 
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the spent liquor into a receptacle combined with the: battery. 
The battery box is provided with an envelope or cover arranged 
with a water or other air-tight joint to prevent the escape of 
fumes. (Sealed January 11, 1887). 


31. J. ¥. Johnson, London. (L.A. W. Desruelles, 
Paris.) Improvements in Electric Batteries. [4d.) 
February 23, 1886.—The improvements consist in protecting the 
soluble electrodes of electric batteries from corrosion b; Spee | 
them ae a mixture of fat or grease and mercury, ( Mare 
1, 188 


on °o ectric Batteries. 
6d.) February 28, 1886.—According to this invention the residual 
or waate liquids from bichromate or other like powerful batteries 
are utilised in telegraphic and other batteries in which the internal 
resistance of the battery is of no practical importance. In order 
to render them of easy and safe transport, the waste liquids are 
mixed with an acid proof absorbent material, such as kieselguhr 
earth, so as to form a paste, which is dried and made into cakes. 
These cakes when required for use are simply placed in the cells 
of the battery, which are then filled up with water that dissolves 
the acids and salts, whilst the kieselguhr falls to the bottom of the 
cell. (Sealed March 1, 1887). 
ents in Pri- 


7028. G.¥F. Rose, London. Improvem: 
mary Electric Batteries. (6d. 2 Figs.) May 25, 1886.— 
The improved battery consists of any ber of tai and 
porous vessels, one containing an acid solution of bichromate of 
potash and one set of electrodes, and the other containing water 
and the other set of electrodes. (Sealed January 7, 1887). 

9594. H. Weymersch, Paris, and J. Whittall, London. 
An Improved Solution or Electro! for Primary 
Electric Batteries, 6d.) July 24, 1886.—Inventors claim 
an electric battery solution or electrolyte consisting of sulphate of 
potash, bichromate of soda, sulphuric acid, and chromic acid, for 
subsequent dissolving in a solution of, permanganate of potash for 
use, (Sealed February 25, 1887). 


15,961. H. H. Lake, London, (Count R, de Mongelas, 

Philadelphia, Penn., U.S.A.) Improvements in Electric 

es. [6d. 2 Figs.) December 6, 1886.—Inventor claims 

in agalvanic cell,a positive element of aluminium ; an element of 

zinc and an element of aluminium ; and a positive element of a ma- 

terial other than aluminium, with circuit connections of alu- 
minium, (Accepted January 8, 1887). 


SWITCHES, 


R. M. and A. Grundy, London. An 
Improved Switch for Electrical Currents. (8d. 5 
8.) December 1, 1885.—The object of this invention is the 
construction of a bi-polar switch which will simultaneously and 
instantaneously make or break two or more points in both the 
positive and negative wire or leads of an electric circuit without 
sparking, (Sealed Decenaber 7, 1886) 


15,422. 0. E. Woodhouse, F. L. 
te, London. Improvements 

Completing and Breaking El c GE 
Figs.] December 15, 1885.—This invention relates to the construc- 
tion of a switch or electrical contact breaker consisting of a push 
tube sliding in a guide tube and making contact by a single or 
double split orifice with another fixed tube fitting accurately into, 
or both into and over, the sliding tube. Inventors also claim an 
automatic circuit breaking device consisting of a piece of insulat- 
ing material covered with a thin coating of metallic material, 
such as tin foil, and placed in any convenient part of the circuit, 
80 that it will break circuit automatically on the current reaching 
any desired limit. December 31, 1886). 


658. B.M. Drake and J. M. Gorham, London. 
Improvements in Electrical Switches, [8d. 5 Figs.) 
December 19, 1885.—Inventors claim chiefly in electrical switches 
the, combination! of a contact piece consisting of a ring-shaped 
tube with a gap, and a cent lever with a portion adapted to 
enter or leave the gap-in the tube when the lever is moved on its 
centre, (Sealed January 4, 1887). 


2691. T. Probert, London. An Improved Electric 
Switeh. (6d. 1 Fig.) February 24, 1886.—The improved 
switch comprises two segments of metal attached to {and almost 
surrounding a {boss of insulating material. Around the seg- 
ments is ring of insulating material which can be moved in a 
circular direction between two non-conducting flanges. The ring 
hasa piece of metal let into its thickness or otherwise attached to its 
interior surface, which serves to electrically connect the segments. 
(Sealed March 1, 1887). 


C. Browett, Coventry, Warwick. Improved 
Means for O Switches and Taps. [6d. 3 Figs.) 
April 1, 1886.—When the switch bar A is in contact with the clips 
B, B, as shown in Fig. 1, the circuit between the clips is complete, 
but it is broken when the bar A takes the position shown in Fig. 2. 
The tendency of the spiral spring e! is to cause the bar A to rock 
in one direction or the other when once the dead point is passed, 
and to hold it in one or other of the positions shown in the illus- 





14,742. 


trations. When the cord d is pulled, the stud c* is caused to bear 
against the inclined side of rojection @ which is for the 
moment uppermost, and thereby bar A towards its other 
position, the rocking movement being completed by the action of 
the epring ¢'. As soon as the cord d is released, the pendent plate 
C is returned to its normal position by the ing ¢, and the stud 
rojection @. When the 

rocked in the reverse 


c? now overlies the other incline of 
cord is again pulled, the switch bar A 
direction. (Sealed July 16, 1886). 
and R. O. Ritchie, London. 
tus for Making and Break- 
its, (Sd. 2 Figs.) August 31, 1886.— 
or 


054. A. 
Improvements in 

Electrica \ 
According to this invention any desired number of rolled 
malleable thin flexible metallic plates, after being suitably arranged 





oe ee apart by means of washers, are taken to form the ter- 
minal points, while a corresponding number of plates similarly 
arranged and spaced apart are mounted wu a handle or other 
suitable device capable of rotation, and form the moving or con- 
tact-making part of the apparatue. (Sealed December 10, 1886). 


ELECTRIC RAILWAYS. 


136. R.E. B. Crompton and J. H. F. Chelms- 
ford, Essex. tmpror ee itsin ways 
or {lld, 19 %.) January 5, 1886.—The con- 
ductors are underground or on the level of the roadway. 
The rails form one conductor, and the other conductor is laid in 
a trough or culvert formed by fastening a piece of rolled or cast 
iron along the inside of one rail. This conductor proper is a 
strip of copper which is held on edge so that it presents a flat 
vertical surface for the brush of the collector to rub against. 
Jolting of the car does not then lift the brushes off the surface and 
cause them to make bad contact. The figures illustrate an ap- 
pliance for cleaning out the culverts and preserving the insulation 
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of the conductors. cis the conductor, uv is a main frame attached 
to the car, v is a subsidiary frame ed accurately by the wheels 
wand held by rods y, and pres down by springs coiled round 
the rodsy. In front is a scraper zwhich loosens any mud or dirt. 
This is followed by the hose of a funnel 0, up which the loosened 
dirt is drawn and discharged on to the street or car by a powerful 
draught caused by a fan d driven by a motor placed in shunt to 
the motor on the car. After this comes a wheel f for wiping or 
scraping the surface of the conductor c, and this is followed by an 
arm A with a soft pad i pressing against ductor c and well 
saturated with vaseline oil by a tube down the channelj. (Sealed 
February 1, 1887). 





9267. J. C. H , Kansas City, Missouri, U.S.A, 

ents in Electric Rail and Appa- 
ratus Connected therewith. (8d. 11 Figs.) July 16, 
1886.—This invention has for its object to control automatically 
along the line of an electric railway the supply of current to sepa- 
rate motor-carrying vehicles, whereby the current may be supplied 
to each motor weed ower proportioned to the work required, and the 
grades of the , and also to maintain a uniform of the 
motor irrespective of the speed of the car. The motor E which re- 
ceives its current from overhead conducters X°, has its driving 
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shaft connected by bevel gear with an upright shaft k carrying the 
governor K. A series of resistance coils O is placed in a segmental 
relation to a pinion and rack N attached to a sliding sleeve on the 
shaft k. The coils O are in electrical connection through branch 
conductors with the main conductors. When from = cause the 
— of the motor shaft varies from the prescribed limit, the rack 
is drawn up or down by the governor K, which moves a con 
brush over the commutator of the resistance coils O, increasing or 
= the resistance to the current. (Sealed January 28, 


MISCELLANEOUS. 

ag dD. London, (Siemens and Halske, Berlin.) 
An ved Method of, and atus for, Dis- 
tributing Electric Currents. (8d. wh fe December 30, 
1885.—This invention relates to the method of distributing 
electric currents to various distant points of consumption 
by ‘providing at such points or stations induction apparatus, 
the inducting coils of which are worked by alternating currents 
from an alternate current generator at the main station, the in- 
duced currents of such apparatus being made to su: the elec- 
trical energy required for consumption in branch circuits at such 





stations. According to this invention the electric currents are 
distributed by dividing the district to be supplied jnto sub-dis- 
tricts provided with separate inductors radially connected to the 
source of electricity, and having their like-named poles connected 
with each other by “‘ equalising conductors,” or conducting wires, 
with means of further regulating the tension by including or ex- 
cluding suitable resistances. The diagram represents an arrange- 
ment suitable for four sets of inductors [,, II., III., [V., each with 
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its group of lamps a, b represents the inducing, and ¢ the induced 
coils of each of the four conductors. All the ype poles of 
the inducing coils are connected together by equalising con- 
ductors, and the same is the case with the minus-plus poles. If it 
be assumed that the lamps of the — I, IL, and IV. are in 
normal work while only a few or none of the group III. arein action, 
then the excess current ng to III. becomes distributed to the 
other inductors, thus effecting approximate equalisation. (Sealed 
January 25, 1887). 


14,963. 8. Schuckert, Nurnberg, Germany. Im- 
proved Induction paperesee. (6d. 4 Figs.] December 
5, 1885.—The object of this invention is to increase the effect of an 
induction apparatus or coil by a suitable arrangement of iron 
adjuncts of the core. Cylinders or end-pieces made of separate 
pions of iron wire or sheet iron are applied to the prolonged or 

langed ends of the core. The two ends of the core are magnetically 
connected by means of a hollow cylinder or sheathing made of 
separate wires or sheets touching the circumference of both end- 
pieces of the core. mber 7, 1 


le ° , Great Barrington, Mass., 
U.S.A. Improvements in Induction Coils. [6¢d. 3 
Figs.) September 21, 1886.—Referring to Fig. 1, A represents an 
annular core having its ends a', a? confronting each other. A 
primary coil b' encircles the core, and the secondary coil b? is 
superposed upon and exterior to the primary coil. The ends of 
the core may be left free, but preferably they are provided with 
non-magnetic projections f', f2 through suitable holes in which 


A 

extends an adjusting screw. A core somewhat rectangular in 
form and having rounded angles is shown in Fig. 2._ The primary 
coil is shown in this instance as being wound with alternate layers 
of the secondary coil, Instead of, adjusting the ends of the core 
toward and away from each other, a movable soft iron piece h 
may be employed, as shown in Fig. 3, which may be moved away 
from or into greater pxinty to the poles by means of a screw. 
(Sealed January 7, 1887). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

anor tee with illustrations of inventions: patented in the 
United States of America from 1847 to the present time, and 
reports of trials of —_ law cases in the United States, may be 
oer — at the offices of ENGINEERING, 35 and 36, Bedford- 
8 , Strand. 





Water Suprrty or Sypnry.—Aqueducts at Simpson’s 
Creek and Elladale Creek, half a mile from Cataract, have 
been completed, and water has been let in. The aqueducts, 
which, under the application of the usual tests, showed 
remarkable strength, are 8 ft. in diameter, and they are 
capable of conveying 150,000,000 gallons of water per day. 
Two other aqueducts on the line of the canal at Mullaby 
Creek and Ousedale Creek will be shortly ready for the 
reception of water. Embankments at Prospect are pro- 

ing satisfactorily, and the last contract has been let 
for legieg five miles of 6 ft. wrought-iron pipes from near 
rospect to Potts Hill. 


SranisH SteaM Navication.—The Spanish Government 
has approved a contract entered upon by the Spanish 
Transatlantic Steamship Company, which contemplates 
the establishment of an extensive service. The company’s 
vessels are to carry mails and perform whatever extra 
service may be required for war purposes. The Govern- 
ment is to pay about 1.83 dols. per mile run on an Ameri- 
can line, and lesser amounts for services to the Philippines, 
Buenos Ayres, and Fernando Po, payments to be made 
monthly by the Minister of !Foreign Relations. All the 
vessels employed are to be of iron or steel, and they are 
to be strong pees ath cer Pe | batteries. The steamers 
run on the American and West Indian lines are to be of 
4500 tons burden. 


INSTITUTION OF CiviL ENGINEERS.—The members of 
the Association of the Birmingham Students of this In- 
stitution held their fourth meeting at the Colonnade Hotel, 
Birmin; << on eee wg | (the 10th of March). 
Mr. J. E. Willcox, A.M. Inst. C.E., presided. A paper 
was reed by Mr. ¥. D. Sharp, Bead. Inst. C.IL., bees 
‘“* A Description of the Aqueduct in Holliday-street, Bir- 
mingham.” After describing the position of the aqueduct 
and the circumstances under which it was built, the 
author described the construction and method adopted in 
fixing the timber trough (138 ft. long) which the traffic 
was carried on during the progress of the works; he then 
gave a detailed account of the abutments, columns, 
girders, &c., and concluded with a description of the cast- 
iron tank through which the canal passed. 
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TELEPHONY IN SCOTLAND. 
(Continued from page 148.) 

OnE of the most notable features of the National 
Telephone Company’s system is the adoption, in 
the Dundee district—which includes the towns of 
Dundee, Broughty Ferry, Newport, Tayport, Forfar, 
Arbroath, and Perth—of a method of switching 
which differs essentially from all the others practised 
in the United Kingdom, and which, after an ex- 
perience of about five years, is found to excel in 
rapidity and general efficiency in a remarkable 
degree. In ordinary switching systems, difficulty 
and uncertainty are generally experienced in attract- 
ing the attention of the operator when one con- 
versation has been terminated and another is 
required to commence with a different subscriber 
without delay. Efforts to call the operator’s atten- 
tion not unfrequently end in irritating the subscriber 





do not chance to make ‘‘earth” in falling, stops 
the service. A disconnection in one of the numerous 
offices and instruments through which the loop has 
to tow is attended by.the same inconvenience, a 
fault in one instrument sufficing to cut off fifty or 
sixty subscribers from the Exchange. 

Mr. Mann’s system is free from these objections, 
while all the advantages of the ‘* Law” plan are 
obtained. As in the plan just spoken of, each sub- 
scriber has a direct main wire to the Exchange; he 
is, in addition, in Mann’s case, provided with an 
ordinary shutter indicator which is intended for 
use only in the event of the operator's wire failing. 
The operator’s wire does not make the circuit of 
the subscribers’ offices, but starts from the Ex- 
change as nearly as possible midway amongst the 
group of, say, from fifty to ninety subscribers’ 
offices which it is intended to serve. It is not led 
back to the Exchange, but terminates abruptly at 






















































































Fig.27. 
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with whom the conversation has just been concluded, 
as each “ring-off” signal to the Exchange also 
sounds that subscriber’s bell. By the plan in opera- 
tion in the Dundee district all uncertainty and 
delay of the nature referred to are obviated, the 
freest intercourse between subscriber and operator 
being provided for. The plan in question is a 
modification of the ‘* Law” system of switching, 
which has been in partial use in New York for a 
number of years, and was devised by Mr. John J. 
Mann, formerly one of the National Telephone 
Company’s electricians. 

In the “‘ Law” system each subscriber, in addi- 
tion to having a direct wire to the Exchange, has 
the power, by turning a switch, to loop his instru- 
ment into a common wire, which, starting from the 
Exchange, goes from office to office round the town, 
and finally is brought back to the Exchange, after 
making connections with, it may be, fifty or sixty 
subscribers’ instruments. This long common wire 
is reserved entirely for correspondence between the 
subscribers and the operator, and its effect is to give 
a service which is distinctly superior to that obtain- 
able by the ordinary system. But this long loop 
wire into which the subscribers have to switch their 
instruments is found in practice to be liable to in- 
terruption from various causes; and, as no other 
means of corresponding with the operator is pro- 
vided, its failure necessitates a suspension of ser- 
vice, which is sometimes of many hours’ duration. 

. The breaking of the loop wire, if the broken ends 



































an insulator at any distance from the Exchange, 
and atany convenient point. Into each subscriber's 
office to the right and left of this trunk operator's 
wire, a branch or spur is taken which terminates at 
the bottom contact of a key-switch, which is itself at- 
tached to the front of each subscriber's instrument. 
This arrangement is represented in Figs. 18 and 19, 
in which there are both side and back elevations, and 
wire connections, The lever of the key is con- 
nected permanently to “‘ earth” through the instru- 
ment and the upper contact to the subscriber’s main 
line to the Exchange. As the key is kept against 
the upper contact by means of aspiral spring (which 
is shown in both elevations), the instrument is 
normally in communication with the main Exchange 
wire. A subscriber wishing to talk to another, 
presses his key, thus cutting his instrument off from 
the main line and connecting it to the operator's 
wire. At the Exchange an operator is allotted to 
each group of from fifty to ninety subscribers, and 
listens continually at a telephone joined to the 
operator's wire of that group. It follows that the 
subscriber, on pressing his key, instantly finds him- 
self in communication with the operator, and has 
only, without any prelimi signal ‘or call, to 
mention his own number and that of the person 
whom he wants. Thus No. 25 desiring to speak to 
No. 600, would press his key and say, ‘‘ 25 to 600.” 
The operator sidkhosleliges the order by a word, 
and immediately makes the connection. No. 25 





then allows his key to rise, turns the crank of 








his magneto machine, and rings the bell of No. 
600 subscriber. Supposing that no immediate re- 
sponse is obtained, he can, by pressing his key, 
inquire of the operator if the connection has been 
properly made, or ask any other question that may 
be thought necessary. After finishing his conver- 
sation, No. 25 presses his key again, and says to the 
operator, ‘‘25 off;” or if he wants another sub- 
scriber, “25 to 92.” In the first case, the operator 
simply removes the cord connecting 25 with 600; 
in the second, she takes one end of the cord from 
600 and transfers it to 92. It is frequently the case 
that two, three, or even four subscribers press their 
keys simultaneously, but the necessary communica- 
tion to the operator, consisting, as it generally does, 
of only two or three words, occupies such a very 
short space of time that no trouble is experienced, 
the subscribers having got into the habit of waiting 
a few seconds if they find, on pressing the key, that 
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Exchange 





somebody else is speaking. If an accident happens 
to the operator’s wire, the subscribers discover the 
fact immediately, as, on pressing the keys, they do 
not obtain any reply from the Exchange. They 
then signal on the main wires by means of their mag- 
netos, and the service is conducted on the ordinary 
plan until the fault has been rectified. But faults 
on the operators’ lines are of rare occurrence, special 
care being taken to keep them well above and apart 
from other wires. The operator ceases to listen 
continually after 9.30 P.m., when the calls from 
the subscribers become less frequent. After that 
hour until 8 a.M., a battery and bell are switched 
into each operator's line at the Exchange (an 
arrangement which is indicated at Fig. 20), so that 
the pressing of any subscriber’s key at once 
‘‘earths” the line and causes the bell to ring. It 
will be seen that when none of the keys ara pressed 
the operator’s line is insulated from the earth at 
every point except at the Exchange. 

The advantages of Mann’s system over the 
** Law,” is evident. Since its success in Dundee it 
has been established by the National Telephone 
Company in their West Cumberland and Stafford- 
shire districts. The same company gave the ‘‘ Law” 
system a trial, which extended over several years, in 
Glasgow, but it has now been superseded. Of course, 
Mann’s system is more expensive to instal and 
maintain than the ordinary single-wire plan- ~—a draw- 
back which it shares with the ‘‘ Law ;” the benefits 
obtained, however, are more than proportionally 
greater. In Figs. 21 and 22 there is a representation 
of agroup of subscribers’ offices connected on the 
‘*Mann” and the ‘‘ Law” system, respectively. In 
addition to the lines shown in these two figures, 
each office has, in practice, a direct main wire to 
the Exchange. 

In Figs. 23 to 27 there are represented the de- 
tails of another instrument which is employed by 
the National Telephone Company. It is an auto- 
matic check on the number of connections made 
by an operator—long experience having demon- 
strated that it is in vain to expect the young lady 
attendants to keep an accurate record with pencil 
and paper. It was designed by Mr. J. D. Miller, 
the company’s local manager, at Dundee. Each 
switch plug is fitted with a metal boss (shown at A, 
Fig. 265) which temporarily joins two contact-pieces 
B and C, whenever the plug is taken from its 
position of rest for the purpose of making a connec- 
tion, and is restored to it after making a connec- 
tion. This momentary junction of the two contact- 
pieces causes a current to flow from-the: bat 
(shown at P, Fig. 25) through: the coils of an 
electro-magnet (Figs. 25 and 26), the armature of 
which engages with a ratchet wheel and pushes the 
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index (Fig. 23), which counts up to ten thousand 
one degree forward. As each switch cord has 
two plugs, and each plug makes two contacts for 
each connection effected, the index reading has to 
be divided by four at the end of the day, so as to 
obtain the net number of connections. When 
each operator in an Exchange is provided with 
a counter, a very perfect register of the traffic 
passing is obtainable, and the attendant is left 
more at liberty to look after the switching than 
when she has to keep a written register. By the 
combination of a cylinder and sheet—like those of 
meteorological recorders—the counter becomes a 
permanent record of the number of messages 
passed, and, by the aid of clockwork, it may be 
made to indicate the time at which they occurred 
and the duration of each of them. With this last 
attachment the instrument becomes of value as a 
recorder in a public telephone ‘‘ call” office, when 
the charge made is proportional to the length of 
the conversation. 

Before concluding this article we may briefly 
return to the ‘‘ Law” system and the modification 
of it which is in use in the Dundee district, in order 
that we may say a few words regarding a new 
arrangement which bids fair to prove itself to be 
a still further improvement in district service tele- 
phony. In both of the systems that have been 
spoken of it is necessary to have two wires entering 
each subscriber’s office—one of them being the 
ordinary wire, and the other being a connection 
from the circuit wire. It is noticeable that only 
one of them can be in use at one time, so that with 
proper switching facilities it ought to be possible 
to do all the work by means of asingle wire. An 
arrangement having that object in view has been 
devised and patented by Mr. D. Sinclair, of Glas- 
gow, whose automatic switchboard we described 
in our second article. This new arrangement 
is being brought into use by the Western Electric 
Company, of London and the United States. One 
of its principal features consists in the armature of 
the magneto-electric ringing instrument being com- 
mutated and a switch being provided, so that the 
subscriber who is using the instrument can, at will, 
send currents that have different effects. A special 
kind of indicator is employed in the Exchange, 
through which an intermittent current may pass 
without producing any effect, while a continuous 
current does produce an effect. Now, supposing 
that a subscriber is joined to another, he puts the 
switch of his instrument to ‘‘Subscriber” and 
rings, with the result that he sends an intermittent 
current which exerts no effect in the Exchange. 
When he is finished he changes his switch to 
‘* Exchange,” then sending a continuous current, 
which has the effect of automatically connecting 
him with the operator’s telephone in the Exchange, 
producing, in fact, exactly the same result as if the 
extra wire existed. If worked in conjunction with 
the ‘‘ multiple boards” of the Western Electric 
Company, which are now in such extensive use all 
over the world, this new arrangement by Mr. Sin- 
clair will provide all the necessary conditions for 
bringing about a complete and efficient telephone 
exchange system. As it is not yet in actual use we 
need not illustrate or give any detailed description 
of the arrangement thus briefly referred to. 

(To be continued.) 





THE NATURAL HISTORY OF LOCAL 
BOARDS. 
V.—Tue Latssez-FaIRE Boarp, 
(Continued from page 247.) 

Ir is a very curious thing that down to the pre- 
sent time the true author of their water works 
scheme is probably unknown to any one of the 
natives of the parish of St. Paul’s the Less. Like 
many of the great ones of ihe earth the ‘‘ great 
Mr. ——”’ did not disdain the brains of humbler 
men ; and, too closely engaged in the getting of 
business to waste his time in the drudgery of carry- 
ing it out, he sought, and found to his hand, a 
young and energetic Irishman, who, not for the first 
nor the last time in his career, sunk himself below 
the surface and earned a living by conceiving, lay- 
ing out, and preparing a scheme to which a greater 
than he was to affix his name. He it was—as he 
afterwards stated before a great Royal Commission 
-—who designed the ill-starred scheme whose for- 
tunes we are about to chronicle ; and perhaps in this 
ease no injustice was done to him. 

Great elevated moorlands on the millstone grit 
-—part of the Pennine chain—lay about a dozen 


miles as the crow flies, S.S. W. from the district. In 
extent, elevation, and quality of water, this catch- 
ground left nothing to be desired as a source, but 
the distance was too great. The water would have 
to be turned from its natural course into another 
water-shed ; and such was the intractable nature of 
the intervening country that the twelve miles 
became doubled by any route practicable for a con- 
duit. No less than five high ridges and deep valleys 
lay on the route, requiring the most skilful handling 
by the engineer. Besides this, the cost. of an 
opposed Act, of compensation, &c., weighed insuper- 
ably against the project, and appalled the Board. 
Stil it was the only source they were likely to get; 
for many great communities lay on the higher 
reaches of their own basin and barred the way to 
the best catch-grounds. 

But the engineer, who was a skilful diplomatist, 
surmounted the difficulty. Looking round, he 
plainly descried the means that were to float his 
scheme ; and having framed his conclusions, he 
plainly told his clients that without combination no 
water was to be had, and the thing must be given 
up, at the same time demonstrating the perfect sim- 
plicity of a joint scheme with the adjacent Boards 
of St. Mungo and Low Bethel. And, although 
there was no Local Board in either of those places, 
he soon stirred up their ambition. But time 
pressed, and long before the future partners could 
be endowed with the necessary local government, 
it would be too late for the next session of Parlia- 
ment. A bold stroke was therefore necessary, and 
something had to be risked. The end of October 
was not far distant, so the engineer effected a coup. 
He asked for a meeting in London with a strong 
committee ; and all of us know what that means 
when November is at hand. Four leading mem- 
bers, armed with strong powers, went, and in 
twenty-four hours had pledged the Board to the now 
famous schemeof the Triple Alliance. The influence 
of the General Board was not wanting to this end, 
and the deputation were plainly told that that body 
would not listen to any separate scheme, but would 
forward the joint scheme in every possible way. 
Hot emergency and mild coercion, backed by finan- 
cial perspectives of the most rosy and Arcadian hue, 
smoothed away the terrible difficulties of co-opera- 
tion with self-willed partners, which had stood like 
a lion in the path of union. So the thing was 
done ; and that very night—as the chairman wrote 
to the Board--a surveying party had vanished 
northward to attack the needful plans and sec- 
tions. 

The chairman’s letter gave rise to a stern debate ; 
but the majority ratified the bold step taken by 
their representatives ; and to Parliament they went 
single-handed, to get a scheme for three townships, 
two of which could as yet give no articulate voice 
in the matter. But the engineer lost no time, 
The oracle was worked skilfully ; pressure from 
above was not wanting in addition to needs almost 
more pressing than even those in St. Paul’s; 
and on the last night of the year the engineer 
attended a Board meeting and triumphantly pro- 
duced resolutions passed in both of the out-townships 
at town’s meetings, setting forth the necessity of co- 
operating in the Board’s scheme. This brought tem- 
porary peace to their troubled minds, and a fearful 
consent was given to the Bills being proceeded with, 
so far asa bare compliance with standing orders was 
concerned. Still, doubts and fears agitated them 
from time to time. The contemplation of parlia- 
mentary costs was a new terror. Would Low 
Bethel and St. Mungo share these, or would the 
heavy burthen fall solely upon themselves ? was a 
question which made their hearts sink as the 
spectacle of a formidable opposition .presented 
itself. But a train of proceedings which speedily 
issued in the formation of the out-townships into 
Board of Health districts,- and the ratification of 
agreements, at last justified the hazardous course 
they had taken, and with two partners the Board 
felt they could face their difficulties with a bolder 
front. 

And much need’ they had of buttresses from 
without ; for, within, all was contention and 
ridicule. The common mind could not believe in the 
turning of the water from its natural basin. 
the proposed source been at precisely the same dis- 
tance and level in their own valley, not a doubt 
would have been raised—any fool could see that 
was feasible. But to turn the water back from its 
course, and tunnel through the hills and bridge the 
deep valleys—the idea was preposterous. And bets 





were freely offered in every tavern of the old parish, 


that no water from that source would ever reach 
them ; one wide-mouthed doubter—great in that 
line—offering to ‘‘sup” all ‘that ever came to St. 
Paul’s. 

The original scheme propounded was as follows : 
A population of 45,000 was adopted as a basis. 
Twenty gallons per head were to be the daily 
supply, giving a total of 900,000 gallons. For this 
volumea catch-ground of 2800 acres was to be taken, 
two reservoirs being made for compensation, and 
one for supply. For conduit, a light—too light it 
proved—-masonry culvert was to. be laid at an 
average fall of ross, interrupted by cast-iron in- 
verted syphons across the deep valleys; the whole 
being 27 miles long ; and two service reservoirs were 
to be constructed on the highest land in the district. 
The estimated cost was 47,000/., leaving out the 
storage reservoir and the distributing pipes. Or, if 
the districts chose to go for a million and a half 
gallons per day, they could have that volume for 
the extremely modest sum of 53,0001. ; a very 
pretty scheme on paper, especially before the rude 
hands of opposition marred its symmetry. 

Unluckily the streams to be impounded were the 
head waters of a small river which watered one of 
the richest industrial valleys in England; whose mill- 
owners, with an experienced engineer to guide 
them, opposed the Bill; not vitally, but for every 
fraction they could get, hacking and hewing its 
fair proportions until its authors scarcely knew 
it. The first thing they did was to reduce the catch- 
ground by one-third ; to make up for which they 
exacted the full compensation due from the whole 
area by dint of liberally swelling out the supposed 
rainfall. In this they were helped by their inex- 
perienced opponents, who taking the average rain- 
fall as their basis, and not the average of the three 
consecutive driest years, consented to a compen- 
sation more than double of what they proposed to 
appropriate to themselves ; or to be exact, a daily 
volume of 2,000,000 gallons compensation, and 
900,000 gallons supply, thus reversing the ordinary 
rule of proportion. But as has already been said, 
the Board did not do things in the common way. 
A third desperate stroke was the insertion of a 
clause providing that no water should be sent for- 
ward to the three allies so long as the water in the 
principal or compensation reservoir was 6 ft. below 
top level! the full force of which the unhappy 
districts were soon fated to realise. The parting 
stroke was of the like arbitrary nature ; it being 
stipulated that the reservoir was not to be used for 
storage purposes until their opponent’s engineer 
was satisfied of its security, and had issued his 
certificate to that effect. To complete the trans- 
formation, one of the compensation reservoirs was 
cut out, while the estimate for the mutilated 
scheme was raised from 47,0001. to 70,0001. 

But with all the disasters of the conflict, the 
scheme — to the lasting misfortune of those concerned 
—received none of that sifting which characterises a 
real fight on the merits of a Bill; and which in 
this case might have prevented the commission of 
incurable constructive errors, out of which the pro- 
moters for long years drank sorrow; and which, on 
the heels of the extraordinary concessions forced 
upon the Board, effectually condemned the whole 
project in practice. The first of these was that the 
supply conduit was constructed at such a level that 
not a drop of water from the one compensation 
reservoir—the great reservoir—eould get into it by 
gravitation ; by which happy device it frequently 
came to pass that during repairs to the small storage 
reservoir, which lay afew miles upon the line of 
conduit, the compensation reservoir, containing at 
least two-thirds of the total storage, was nearly full, 
while the district at whose cost it was made were 
perishing for lack of water. Then the conduit 
itself was ablunder. Lightly designed of masonry, 
it wound its devious length among steep ridges 
of fissured sandstone, through a coal country, 
whose small seams cropped out everywhere, and 
were worked close to the surface ; so that by reason 
of its original sins on the one hand and the effect of 
coal mining on the other, after twenty years’ ex- 
perience, there were scarcely a couple of hundred 
yards of it which had not been repaired for leak- 


Had | age ; and still it leaked, and not only that, but 


the flooding of the coal workings by the priceless 
water thus lost had laid the foundation of costly 
litigation. 

At last, then, we find the Triple Alliance fairly 
embarked on theirperilous enterprise ; and never 
surely was the advice of Iago more fitted than to 





the partners; ‘‘Put money in thy purse,” which, 
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ENGINEERING. 











indeed, should be the motto of all undertakers of 
gravitation water works. 

By the middle of the next year (1854), contracts 
were signed for the construction of the great com- 
pensation reservoir; and also somewhat prema- 
turely, for conduits, service tanks, &c. ; the lowest 
tenders, according to the good old rule, bei 
accepted. Money soon began to flow freely, an 
when the first rate—the prolific sire of rates—was 
laid, the wiseacres broke out again, gravely shak- 
ing their heads at the idea of making reservoirs 
on hill-tops for water that never could be got 
there. Shortly after, the engineer resigned his 
post, having: been appointed superintending in- 
spector under the General Board of Health, 
now purged of its private practitioners. As his 
successor, he recommended an assistant from his 
office, but not, as might have seemed most. natural, 
the veiled author of the scheme, who still remained 
‘*dark.” After two years of progress, it was re- 
ported that the district was as far off as ever from 
getting the pure water they sought, and the agita- 
tion of the parishioners found its normal vent in a 
town’s meeting, which expressed its apprehension 
of disasters in store, and besought the Boards to 
call in a competent and independent engineer to 
report on the practicability and cost of the 
scheme. 

To this the Boards, who themselves were in no 
very assured state, readily assented, and a well- 
known water engineer was called in. His conclu- 
sions were: That the catch-ground was insufficient, 
and should be doubled ; that the compensation was 
excessive, and should be halved ; that unless the rain- 
fall exceeded 28} in. there would be water for com- 
pensation only ; that the levels of the reservoir and 
conduit were bad ; that a conduit proposed to be 
laid across the summit of the high embankment of 
the compensation reservoir should be deviated 
around the said reservoir; that cast-iron pipes 
should be substituted for the masonry conduit ; and 
that he was decidedly of opinion that it was im- 
practicable to get a sufficient supply from the source 
proposed. In fine, the lash was laid across the 
back of a Public Health engineer con amore. 

The croakers were delighted at this black cata- 
logue of evils ; but mingled consternation and in- 
dignation seizel the ratepayers when they found 
their apprehensions justified by the opinion of an 
experienced engineer. Civil strife ensued, and the 
members of the Triple Alliance fought one with 
another, some contending that the report was over- 
coloured, and some backing up every word of it. 
The engineer rose in wrath against his critics, and 
speedily formulated, in’ reply to the objections, a 
report which actually conceded the most for- 
midable of them—to wit, the contracted area of 
catch-ground, the excessive compensation, and the 
vicious levels ; but blamed the parliamentary oppo- 
sition for them, without asking the awkward 
question, Where was the Board’s engineer when the 
mischief was being wrought? With regard to the 
other allegations, the objections to the conduit along 
the summit of the bank were groundless, as were 
those to the line of conduit forward ; and, moreover, 
if pipes were adopted they would have to bear nearly 
a thousand feet of pressure at the lowest point, 
while the cost would be 20,000/. extra. The works, 
he said, were well and carefully designed, and the 
catch-ground with all its deficiencies, would serve 
all their wants ; besides which, there was an out- 
lying area of 1200 or 1300 acres, which at any time 
would be available for a larger supply. A few 
figures of estimated growth of population—which 
fitted exactly—followed, and the defence closed by 
impugning the whole ground of attack, and by 
claiming, as usual, the victory. 

Having thus received a hostile and damaging 
report, which cost nearly 500/., from their com- 
petent and independent advisers, the Board with 
admirable philosophy laid it carefully on one side, 
and steered on their hazardous course unflinchingly, 
placing their trust in providence ; the solitary altera- 
tion that was made being the substitution of a 
circular route for the curious short cut across the 
summit of the embankment. 

Two years later the reservoir was finished, and 
water flowed in. But as it rose it searched out 


sundry weak places left in the bank, and soon the 
whole valley was panic-stricken by the report that 
many leaks had been sprung. This was confirmed 
by the engineer to the millowners, who, it will be 
remembered, held the whip, it being provided in 
the Act that no water should be forwarded to the 
three districts until he was satisfied the reservoir 








was safe. 
per day. 

Terror seized the inhabitants of the deep narrow 
valley below. Visions of desolating floods from 
other bursten reservoirs in the district beset them, 
and they fancied they saw the figures and heard the 
cries of doomed wretches swept out of their warm 
beds at the dead of night by mighty black columns 
of rushing water, and strangled in their pitiless 
waves. They saw suspended above their heads a 
vast bulk of water, over 200 millions of gallons, 
and they trembled as they pictured the fluid each 
moment working with od e and irresistible force 
to destroy the great barrier that hemmed it in. 
Confusion also seized the ratepayers at home, whose 
fancies conjured up the work of five years de- 
stroyed ina moment, and an avalanche of damage 
enough to crush a royal borough down. ‘To add to 
the difficulties of St. Paul’s, their Board was rent 
by divisions, the water party being the object of 
incessant attack by the people’s tribune; while the 
tavern ravens croaked and prophesied more than 
ever, 

In desperation the Boards sought relief from the 
General Board of Health, whom they viewed as 
having coerced them into the scheme; and de- 
spatched a bootless memorial asking that Board 
to obtain powers—how it did not specify—to post- 
pone the repayment of the sinking fund, to reduce 
the compensation water, and to abolish the galling 
clauses relating to the minimum level of the great 
reservoir. . Then their own engineer reported on the 
leaks, making them out clearly to be springs, which 
byavery curious coincidenceappeared precisely as the 
reservoir began to fill. But this in no way tended to 
allay the suspicions rife on all sides. A reservoir, 
like Casar’s wife, should be above suspicion. The 
springs had appeared in such doubtful company 
that their character was shaken; and the malcon- 
tents. hammered away, charging the contractors 
with scamping, the engineer with neglect, and the 
water party with fatuous incompetence ; a clique, 
indeed, to be swept out of existence if the present 
course of blunders was to be stayed. 

What might have happened Heaven knows, had 
not the millowners taken astrenuous course. Their 
property and their lives were at stake. So they 
insisted on the leakages being vigorously dealt 
with, which being attempted, an extraordinary and 
unforeseen misfortune overtook the unhappy league. 
A great storm arose while the outlet culvert was 
under repair. The floods entered, and by some 
mischance certain loose masonry and soil became so 
jammed in the culvert that it plugged this, the only 
outlet to the leaking reservoir! Thus imprisoned, 
the water rose rapidly ; the springs reappeared ; and 
the Boards were at their wit’s end for a ready means 
of discharge. A patent pump was thought of, 
brought down from London, and fixed hopefully. 
It failed in its purposes and was invalided home ; 
and the task was accomplished by a kind of 
battering ram devised by an intrepid mason from 
St. Paul’s, who himself conducted the enterprise 
and so averted the impending catastrophe ; a strait 
afterwards curiously paralleled by the famous 
broken valve incident at the Vartry reservoir of the 
Dublin Corporation. A lawsuit dramatically closed 
this episode. The Alliance refused to pay for the 
loan of the great London pump, and instead of the 
little bill of 467. demanded for it, had the pleasure 
and excitement of the law at the trifling cost of 
nearly 20001. 

To return to the ‘‘springs.” The repairs went 
forward under the engineer, who vainly exhausted 
his resources in the art of tinkering. At length the 
Boards called in a much greater man, who for nearly 
twenty years had been erecting dams on the oppo- 
site slope of the hills, and was well versed in con- 
struing leaks and springs. Another engineer of 
almost equal eminence reported on behalf of Go- 
vernment, who were now taking a lively interest in 
reservoir banks, and were especially interested in 
the doings of the Triple Alliance ; and it was ulti- 
mately decided to cut a huge V-groove in the 
centre of the embankment down to the culvert, at 
which level the most dangerous leaks showed them- 
selves. In this scheme the principal difference be- 
tween the two great engineers was this—whether 
the sides of the groove should have a plane surface, 
or whether they should be cut into colossal steps 
from top to bottom, or in other words, wedging 
versus dovetailing, in which interesting contest 
dovetailing prevailed. 

_ No sooner was the supply reservoir finished than 
it was found leaking too, and speedy measures had 


He gauged the leakage at 50,000 gallons 





267 
to be taken to patch up its looped and windowed 
raggedness. The same incurable plague of incon- 


tinence seized the service reservoirs, when, after 
a long interval, they came into use, which, in the 
fulness of time, entailed an outlay in repairs equal 
to their first cost. A Chancery suit with the con- 
tractors of the supply reservoir bettered the Boards’ 

uaintance with the law, the new lesson costing 
only 700/. or 800/. Meanwhile the tortures of 
Tantalus beset the district, and the miserable bur- 
gesses were fain to share the roadside puddles with 
the dogs, shallow holes being at one time dug in 
the green strips by the roadway for an improvised 
supply which to serve all pespecee, 

The process of putting new cloth into old gar- 
ments did not answer, although the t dovetail- 
ing feat—never assumed to be a perfect cure—was 
faithfully performed at a cost of many thousands 
of pounds. For seven long years the reservoir had 
been completed, and had stood empty, yet still it 
leaked ; and now it was proposed by the same 
eminent engineer—the old engineer having re- 
signed—to begin afresh, and make a new embank- 
ment and puddle trench inside the old one, carry- 
ing the outlet pipes round the end of the same in 
the solid, instead of through the centre of the bank 
as before. For this purpose a Bill was promoted in 
Parliament, which, having passed the House of 
Commons, was then withdrawn, after an expense 
of 50001. odd, owing the dissensions of the Triple 
Alliance. 

They had never been a happy family. Out of 
necessity had sprung union, and out of misfortune 
had sprung dissension. Besides, they were too 
equally yoked, and there was incompatibility of 
temper. The parishes of St. Paul’s the Less and 
St. Mungo were rivals, and stood too near a level 
to admit of harmonious union. ‘‘ An two men ride 
of a horse, one must ride behind,” quoth the sapient 
Dogberry ; but here both wished to ride in front. 
So far, the leading of St. Paul’s had only been on 
the road to ruin. What, therefore, more natural 
than revolt? The council-room of the Triple 
Alliance became the arena for wranglings and wild 
personalities, exchanged chiefly by the rival factions, 
and varied by a small amount of business. But 
wrangling did not mend matters, and this little 
comedy of local government proved so-costly that, 
when the next year closed, it was computed that 
20,0007. worth of ‘‘ family jars” had been indulged 
in. 
After two more years of angry debate, another 
Bill was promoted, this time successfully ; and an 
Act was got for reconstructing the reservoir as above 
described, and for building a smaller one in a lateral 
valley to make good the loss of storage capacity 
caused by cutting down and bringing forward the 
crest of the bank. Still ill-luck dogged the enter- 
prise ; for the first contractor broke his leg before 
he had well started, and his contract with it, happy 
to get off so easily ; while the second had, first, his 
sonkilled by a fall down the valve-shaft ; second, the 
contract taken out of his hands by Boards and 
his plant seized ; and third, the loss of the savings 
of a lifetime. But at last, after four years and an 
additional outlay of 36,000/., a bottom was reached 
and the Alliance breathed freely. The reservoir 
was made tight, and now, fourteen years after 
the first completion, it held water and came 
into use. But the leaks in the Alliance only 
widened, until in the end, spurred by an am- 
bitious attempt by their partners to annex them, 
which proved only a fiasco, the Local Board of St. 
Mungo, following its rivals’ lead, got a charter of 
incorporation, and then decided to go to Parlia- 
ment for an Act to dissolve the Triple Alliance, 
and to establish separate water works for them- 
selves. 

The laissez-faire Board had already developed into 
a laissez-faire corporation themselves, as will pre- 
sently be told, and were nothing loth to be rid of 
the bond which so long and grievously had galled 
their necks ; and when the partnership came to be 
wound up a few years later, on the completion of 
the initial stage of the St. Mungo works—they 
don’t know the end of them yet—the 50,000/. or 
60,0001. of the ‘‘ great Mr.——-—” had_ gradually 
expanded into the capital sum of 212,000/. ; of 
which, however, some 30,000/. must be put down 
to the cost of management, minor repairs, rents 
and rates accruing during the barren period of four- 
teen years, during which the works ought to have 
been, but were not, beneficially used. But is not 
this the common fate of water undertakings? Wit- 
ness the neighbouring town of Woolsack, where 
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RADIAL DRILLING MACHINE 


CONSTRUCTED BY MESSRS. THOMAS SHANKS AND GCO.,, ENGINEERS, JOHNSTONE, NEAR GLASGOW. 





(For Description, see next Page.) 
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prefers to take the movement of the pnd as it is and 
to mark on it by a pencil the amount which it travels 
in the space of each second. This is done by a pencil 
1 placed directly underneath pencil O and worked by 
an electro-magnet 1 in circuit with an electric chrono- 
meter which makes and breaks contact once a second, 
and thus produces a corrugated line H I as shown on 
the drum and also in Fig. 2, representing a piece of a 
diagram. It will thus be seen that any point of the 
line A B C, which represents the pressure in the brake 
cylinder, can be projected on to the time line HI, so 
a3 to accurately establish the number of seconds which 
elapse from the moment when the brake handle is 
moved, and which corresponds to the point O. In 
order to mark this moment automatically on the dia- 
gram, the handle of the brake valve S (Fig. 1) on 
the engine is connected electrically with the apparatus. 
As soon as the handle is moved, its long pin makes 
contact with the flexible wire W, thus completing the 
circuit which contains the electro-magnet 3, and also 
the electro-magnet 2 with its pencil2. This pencil 
draws a line K LM N eamsiebd of high parts and of 
low parts, the former corresponding to brakes off and 
the latter to brakes on. As soon therefore as the 
brake handle is moved the clockwork is released and a 
vertical mark is made on the-paper by the pencil 2. 

It is found, however, that the drum does not at once 
take its normal speed, but that it actually takes a few 
seconds before it gets under full headway, as will be 
seen from the first part of the line H I (Fig. 2), and 
this would lead to a considerable error in brake experi- 
ments where the first few seconds are precisely those 
which should be measured with the greatest accuracy. 
To overcome this difficulty the clockwork is started a 
few seconds before the experiment begins, by pressin 
a button Q within the reach of the driver. The oaudl 
2 is not placed in the same vertical line as the pencils 
O and 1, and its marks must therefore be transferred 
to the right over a constant distance of 75.5 millimetres 
(3in.) which has been done in Fig. 2. The whole 
operation can now be shortly summed up as follows : 

A few seconds (say 5or 10) before the experiment 
begins the driver presses the button Q. This releases 
the clockwork, the drum starts, and pencil 2°’ moves 
down, but instantly resumes its position. The same 
circuit contains a single stroke bell Z which warns the 
puna at the apparatus, who then starts the electric 
chronometer by shifting the small button a. The 
pencil 1 then begins to draw its corrugated line H I, 
and everything is ready for the experiment. The 
driver then turns the brake valve handle S sharply to 
the right, and leaves it there; the main circuit is once 
more complete, and remains so as long as the handle 
8 is left in that position ; the pencil 2 is lowered, and 
draws the lower line K L, thus showing the exact in- 
stant at which the experiment began, and after afew 
seconds’ pressure, begins to exert itself on the brake 
piston as shown by the curve A BC (Fig. 2). After 
the brake has been full on for a short time, the driver 
then turns the handle § to the left. This breaks the 
contact, and the pencil 2 resumes its highest position, 
thus drawing the high part M N of its line, and show- 
ing the exact moment at which the operation for re- 
leasing the brake began (see P, Fig. 2). A few seconds 
afterwards at E the pressure line begins to drop, and 
gives the release curve EF G, 

Thus the diagram of Fig. 2 would read as follows : 


Seconds, 
Brake applied atO ___... ee in nsauier 
»» begins to act at A pat ant a 33 
» halfonatB... Bs & at 5 
» fullonatC ie a we vas 6} 
»» released at P wii ae 0 


»» begins to release at E ... A eo: 
» half released at F fea a. foe 
», completely released at G 194 
From this description it will be seen that the mea- 
surements are obtained with absolute pegge and 
that there is no room for personal errors which have 
so frequently given rise to untrustworthy brake ex- 
— This apparatus has been at official 
overnment trials in Baden and in Hanover, and has 
in acy Ager any given the greatest satisfaction, and it 
would be very desirable to use an apparatus of this 
kind to establish the difference which must exist in 
the action of the rival automatic brakes as now used 
in this country. . ’ 
— 
RADIAL DRILLING MACHINE. 
Messrs. THomMAs SHANKS AND Co., the well-known 
engineers of Johnstone, near Glasgow, have long had 
a reputation for the production of the heaviest class of 
machine tools of special types, and they have favoured 
us with a photograph of an exceptionally large radial 
drill recently made by them, and which is believed to be 
the heaviest toolof the kind yet constructed, the weight 
of the machine including base-plate being about 26 tons. 
Of this machine we have pleasure in giving on page 269 
a perspective view prepared from the photograph above 
mentioned. This engraving shows the whole arrange- 
ment so clearly that but little description will be 
necessary. The machine is fitted with the patent 








driving gear of Mr. Joseph Barrow—one of the maker’s 
firm—and it has a maximum radius of over 13 ft., 
while the height from the base-plate to the underside 
of the spindle is 11 ft. 6 in. Altogether the machine 
is an exceptionally fine example of the powerful ma- 
chine tools required to satisfy modern requirements. 
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STEEL FOR GUNS. 

At the meeting of the Institution of Civil Engineers, 
held on Tuesday, March 15, Mr. Edward Woods, Pre- 
sident, in the chair, the paper read was on ‘‘ The Treat- 
ment of Gun-Steel,” by Colonel Eardley Maitland, R.A., 
Assoc. Iast. C.E., superintendent of the Royal Gun 
Factory, Woolwich. 

It was stated that gun-steel as used in England, and 
practically by two other gunmaking nations, France and 
Germany, was a ductile material, a test-specimen of which 
broke under tensile strain at about 30 tons per square 
inch in the soft or annealed state, and at about 45 tons 
per square inch when hardened by being plunged, at a 
temperature of 1450 deg. Fahr., into a bath of cool oil. It 
contained from 0.25 to 0.5 per cent. of carbon, and from 
0.8 to 0.05 per cent. of manganese. 

The specification of the British Government, No. 8, of 
the 2nd of November, 1886, for gun steel was given in 
full ; also, in the Appendix, an earlier specification, which 
was in force while the data in. this paper were being col- 
lected. The author proceeded to describe in detail the 
successive steps by which he had sought to estimate the 
value of oil-hardening. From a comparison of thousands 
of results he had formed the opinion that, taking the 
breaking strain after oil-hardening as the datum, the 
limit of elasticity in the unhardened state rose with 
the proportion of manganese; and that the effect of 
hardening in oil increased with the proportion of carbon, 
raising both the elastic limit and the breaking strain more 
than in the case of steel with a higher proportion of man- 
ganese. The condition of strain, however, of pieces tes 
in the machine differed from that experienced by the 
metal when built up and used as a gun. For example, 
when the copper cylinder of a crusher gauge was re- 
peatedly subjected to the same slowly applied motion in 
a machine, no change was produced after the first trials, 
but if the cylinder were compressed to the same extent 
by a falling weight or blow, arene equal blows com- 
pressed it still further at each trial. If two gauges were 
put into the chamber of a gun, and ten rounds fired with a 
suitable charge, one gauge being left untouched, but the 
copper cylinder of the other gauge being changed after 
each round, it would be found that the gauge which with- 
stood ten rounds would simply indicate the highest pressure 
attained as recorded by the gauge which had been adjusted 
each time. If, however, an unsuitable charge had been 
used, and had set up a violent dynamic, or ‘* wave” 
action, the gauge which had withstood ten rounds would 
indicate a higher pressure than that of any single 
round. Hence there was a certain resemblance between 
the action of suitable powder and the pressure in 
the machine. It had been noticed that in cases 
of bursting, the fracture, whether the gun were of 
cast iron, of wrought iron, or of steel, was invariably 
short and — It was formerly assumed-in ex- 
planation of this that the slow pull of the machine did not 
at all represent the sudden strain put on the material 
when used asa gun. In order to test the truth of this 
assumption, a test specimen was screwed into blocks, one 
above and one below, so that the whole falling a short 
distance, the top block was arrested, and the weight of the 
lower one subjected the specimen to sudden tensile strain. 
The result of several experiments was that the elongation 
instead of being about 27 per cent., as was expected, was 
about 47 per cent. This unexpected result determined 
the author to try the result of explosives, A strong tube 
was prepared by being accurately bored and furnished in 
the middle with a radial vent and a radial crusher gauge. 
Plugs of steel, fitting the bore of the tube, were screwed 
on to each end of a spoons ; these plugs were passed 
into the tube, the annular space around the specimen being 
filled in some cases with quick-burning powder, and in 
others with gun-cotton, air-s . On the charges being 
exploded through the vent, the plugs were driven violently 
out of the tubes, in opposite directions, each carrying one- 
half of the specimen. The elongations under these tests 
varied from 47 per cent. to 62 per cent., the fracture in 
all cases being silky and fibrous, With the largest charges 
of gun-cotton tried, the specimens in several cases broke 
in two places, the central piece bei gga The 
results of these, and of other trials with tube-shaped 
specimens, and with steels of soft, medium, and hard 

uality, had convinced the author that the remarkable 
shortness of fracture noticed when a gun burst was a false 
indication of the quality of the metal. The true indica- 
tion would be obtained by putting together the pieces and 
measuring the stretch. 

Passing from the testing-room to the works, the author 
proceeded to consider how the required material might be 
produced so as to be of the most uniform quality, and in 
the best state for the purpose. The mode of treating the 
ingot before forging was described, as also the method of 
making the tubes and hoops. The 68-ton gun of the 
English service design, of which the first had been recentl 
successfully tested, furnished a good example of the quali- 
ties required for various portions of the construction. The 
subject of erosion of the bore had been engaging the atten- 
tion of the officers of the Royal Gun Factory for the last 
two years, and a great number of experiments had been 
made to ascertain the qualities of steel best suited to re- 
sist it. The details would be found in a joint paper by 
the author and Sir Frederick Abel, in the Journal of the 
Iron and Steel Institute, October, 1886. The general re- 
sult was that thorough forging was required to insure the 
best resistance to erosion, and that it was necessary to 











put three units of forging work into the metal, taking the 
unit of work as that done in doubling or halving the 
length of a forging. <A fibrous condition was thus in- 
duced. Further, it appeared possible that this fibrous 
condition was best induced in a gun steel, breaking at 
about 40 tons per square inch in the specimen, and oil- 
hardened at 1450 deg. Fahr., although it mattered little 
whether the steel were high, medium, or low, compared 
with the great differences due to much or to little forging. 

In describing the different elements of which the 68-ton 
gun was composed, the author referred to the liner. This 
was in two parts, it being found that the rear half of the 
bore would require lining about three times as often as the 
front half. It was, nevertheless, possible that the incon- 
venience of the joint might be found sufficient to induce 
lining throughout on each occasion for repair. The A tube, 
one of the most important parts of the gun, was also de- 
scribed. It was to be observed that, as the breech-block 
geared into the breech-piece, the rear end of the tube was 
relieved from all longitudinal tension, and the strain on 
it was a transverse one. Towards the muzzle, the A tube 
was thinned down and covered with hoops. As these 
hoops merely abutted, they conferred no longitudinal 
strength, but the amount of longitudinal strain was small 
compared with the cross strain, and it might be taken 
that if the metal were competent to resist the cross strain 
it would be pretty sure to resist the longitudinal one. 
The B tube and the other separate parts of the gun were 
successively referred to. 

The author then described in detail the long series of 
experiments, given in the Appendix to his paper, made 
with the view mainly of determining the tensile strength 
of specimens cut from ingots hardened in oil, and unhar- 
dened, with and across the grain, and submitted in the 
ingot to varying amounts of work. Judging from the be- 
haviour of specimens, there appeared to be a decided 
benefit to the steel in oil-hardening and annealing, even 
though the annealing undid the hardening ; and as every 
nation making great guns used the oil-hardening process, 
it must be assumed that there were strong reasons for its 
adoption. Nevertheless, with forgings of large size, the 
oil-hardening was far less active, and very far less uniform 
than with test-pieces ; and it became a serious question 
whether the double process of hardening and annealing 
acted so beneficially on the steel as to compensate for the 
risks incurred in setting up internal strain. The 
oil-hardening of gun steel at the St. Chamond Works, in 
France, where the forgings were annealed three times 
was described, and the practice at Terrenoire was referr 
to. On a review of the results obtained, the author, 
having seen so many instances of fracture of steel, some- 
times spontaneous and sometimes under stresses quite in- 
adequate to produce the result, was of opinion that 
internal strain was the gunmaker’s worst enemy, and that 
it was a question of great moment whether it was worth 
while to incur the risk of setting up such strain by oil- 
hardening. 

In conclusion, the paper described the process of build- 
ing up the complete gun by shrinking. The formulas 
used at the Royal Gun Factory for this purpose were, in 
the author’s opinion, thoroughly practical and trust- 
worthy. They were based on investigations by Lamé and 
by Rankine, and were sensibly identical with the rules 
and formulas published by Virgile in 1874. As an illus- 
tration of their application, an example was worked out 
of the shrinkage which should be given to the jacket of a 
5 in, gun. 





MARINE ENGINE WORKS. 
Plan and Construction of Marine Engine Works.* 
By Mr. THomMas Mupp. 


Duane the years 1883 and 1884, the writer was engaged 
in planning and building the new marine engine works at 
West Hartlepool, — to the Central Marine Engi- 
neering Company. and he thought it might perhaps be of 
interest to the Institution if he gave a brief sketch of 
these works, and their equipment, In doing so, pro- 
minence will be given to such features as are of importance 
in all marine engine works, rather than to such as have 
been rendered expedient in these particular works owing 
to local circumstances, 

A modern marine engine works is a very wide field to be 
embraced within the narrow limits of a single paper, and 
it is clear that this account can only claim to be a very 
general survey of the subject. The writer will classify his 
remarks under the following three headings : 

I,—Environment. 
II.—Ground plan, and general arrangements. 
ITI,—Building construction. 


I. —ENVIRONMENT. 

A marine engine works is, perhaps, more urgently in 
need of satisfactory surroundings than any other kind of 
works that can be named; and its means of communica- 
tion with the outer world are of the very first importance. 
It is desirable— 

1, That there should be road, rail, and water commu- 
nication for the inlet and outlet of goods. 

2. That a quay, where vessels may be engined, should 
be close at hand, and, if possible, a dry dock also, in view 


Y | of repair work. 


3. That there should be satisfactory deep water com- 
munication to the engine works from the shipyards 
su plying the vessels to be engined. 

e site of the engine works under description possesses 
all these advantages. Road and rail traffic can approach 
the works freely. Vessels with pig iron from the Tees or 
Grangemouth can discharge direct on to the foundry 
bogies. The works stand along the face of the quay, 


* Paper read before the North-East Coast Institution 
of Engineers and Shipbuilders, 
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700 ft. in length, on which there is a set of 80 ton hydraulic | The features affecting the ground plan of that depart- 
sheers, 110 ft. in height. A dry dock, 600 ft. long, lies | ment that seemed most important were the following : 


close alongside the works on the west, and unequipped 


1. The loam and dry sand work should have space 


vessels from any of the four shipyards at the port can go | allotted to it apart from the green sand work. 


to the engine works without having to go out of the dock 
system into the open sea. 

The facilities for passing finished work from the works 
to the sheers, and for there shipping it, are such, that a set 
of triple engines, of 1000 horse-power, with boilers, shaft- 


| 


2. These sub-departments should be so situated as to be 
easily overlooked by one foreman. 

3. All cupolas, with their blowing apparatus, should be 
situated close together in one group. 

4. They should be placed so as notto encroach at all on 


ing, and propeller comple, can be fitted on board the | the clear floor area between wall and wall, and should yet 


vessel and steamed back to the shipyard on the fifth day 
after the ship’s arrival at the sheers, 


II.—GrounD PLAN AND GENERAL ARRANGEMENTS. 
The site is a triangular one, having a frontage of 830 ft. 
along the quay, and contains nearly eight acres. 
In parcelling out the ground to the various large depart- 
ments, itis desirable— 
That the iron foundries should be near the engine 


shops. 
2. That the engine shops and boiler shops should be 
within easy communication with the sheers. 


3 That the repairing and sheer-legs shop, copper shop, | 


and joiners’ shop should be conveniently situated in rela- 
tion to the sheers and dry docks, if any. 


Hm 0? 








be so enclosed as to enable their management to he over- 
looked by the foreman from the inside of the shop. 

5. It should be possible to draw metal from the cupolas 
directly into either the loam foundry or sand foundry. 

6. The correlation of the two foundries and the cupolas 
should be such that every ladle of metal that is heavy 
enough to need the assistance of a crane, may be received 
by the crane directly from the cupola, and thus not in- 
volve the troublesome and somewhat dangerous expedient 
of conveying the ladle across the shop on a bogie. 

7. In the sand department a great quantity of molten 
metal has to be carried in small hand or bogie ladles, and, 
therefore, it is most desirable that in this shop the 
cupolas should be situated near the middle of the length 
of the shop to minimise the distance of hand carrying. 
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4. That the pattern shop should be detached from all 
others, but have rail communication with the foundry. 

5. That the forge should be a satisfactory distance from 
the engine shops to avoid vibration in the latter from the 
steam hammers. 

6. That the smiths’ shop should adjoin the forge so as 
to be under one foreman, and should have rail communi- 
cation with the engine shops. 

7. That the store house, brass foundry, brass finishers’ 
shop, tool fettlers, grinders, &c., should be conveniently 
situated in relation to the engine shops. 

8. That such departments or apparatus, as have to deal 
with almost every other department, should occupy as 
central a position in relation to the whole works as pos- 
sible, as, for instance, the commercial offices, the drawing 
office, the steam boilers, the hydraulic engines and 
accumulator, the electric engines and dynamos. The 
only exception to this rule is the gas plant, which should 
be well removed frem the general works. 

These points were all carefully watched, as will be seen 
by reference to the general ground plan (Fig. 1); and, 
at the same time, the fact was not lost sight of that, in 
view of the advantage to the stability of the structure, 
the ground plan should be such as to permit the loftiest 
shops being in the middle, the lower and still lower ones 
being ranged outside them to support them, and avoid, as 
far as possible, presenting any very large flat surface to 
the action of the wind. 

Coming now to consider more in detail the plan of the 
various departments, and, commencing with the iron 
foundry, it is not too much to say that there is no depart- 
ment of an engine works that will better repay a studied 
care in the arrangement of its various parts and details 
than the foundry department. 
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8. There should be ample yard accommodation in close 
proximity to the cupolas, and accessible from both loam 
and sand shops. 

9. In the sand foundry there should be one or two good 
stoves for such cores as are required in connection with 
the sand moulds. 

10. The loam foundry should be sufficiently wide to 
accommodate a range of capacious casting pits, and a 
broad core floor alongside of them. 

11. There should be ample stove accommodation in con- 
nection with the loam department, if possible, co-extensive 
with the core floor and casting pits, and so situated in re- 
lation to these as to involve the minimum of labour in 
passing cores from one to the other. 

12. These stoves should all be accessible from the back, 
whether gas or coke firing be adopted. 

13. Provision should be made for the storage of loam, 
and for the grinding of same. If possible, the arrange- 
ments in connection therewith should be such that the 
loam may be discharged directly from the trucks into the 
store, thrown directly from the store into the mill, and 
directly from the mill into hoppers on the core floor, from 
whence it is readily taken to the cores and moulds, 

14, Whilst the foundries should have short and easy 
communication with the oe shops, both by railway 
and hand bogie track, they should yet be completely sepa- 
rated therefrom, so that the eeu we J of the engine 
shops may be preserved from the bad effects of the dust 
that is inevitable in the foundries. 

This seems rather a formidable list of requirements, but 
a careful inspection of the detailed ground plan of the 
foundries, as seen in Fig. 2, page 272, will show that all 
have been satisfactorily met. 

The ruling idea in this foundry is the placing of the 





loam shop and sand shop at right angles to each other, 
the ground inclosed in the angle forming the foundry 
yard, and the point of the angle being occupied by the 


— 

his is the key to the possession of a great number of 
facilities which it would be practically impossible to obtain 
by any other arrangement. 

Between the foundry and engine shops a road is carried 
through the works from front to back, entirely separating 
these departments without interfering with the easy com- 
munication between the two, and providing means for 
getting at the backs of all the stoves, and of bringing loam 
on the railway close to the store, 

Overhead steam cranes and hydraulic jib cranes are 
fitted to both the foundries. There are two large casting 
pits in the loam shop, one being 70 ft. long by 22 ft. wide, 
the other 34ft. long by 19ft. wide. A 5-ton hydraulic 
pillar crane stands between the pits. The pits, and core 
floor, and stoves are arranged parallel with each other, 
and the overhead crane is sufficiently powerful to lift out 
a large casting, with core and all included, as soon as cold 
enough, to permit of another being commenced in its place. 

Engine Shops—Ground Plan.—Turning now to the 
engine shops and their accessory departments, the im- 
portant features seemed to be the following : 

1. There should be a wide bay for erecting shop, and, if 
possible, this bay should be long enough to accommodate 
all the machines that have to deal with the heavy class of 
castings, so that these castings need never be passed from 
one bay to another, but remain always under the same 
travelling cranes. This enables the travelling cranes in 
the adjoining bay to be much lighter than those in the 
erecting shop. 

2. There should be at least one other wide bay traversed 
by overhead cranes, and suitable for heavy turning and 
machine work. This planis much preferable to one long 
continuous bay. 

3. Accommodation is required for a large quantity of 
small and medium sized lathes and other machines, which 
do not need the assistance of overhead cranes, and for 
this purpose from two to four more bays will be required, 
according to width and length, and these may either be 
on the ground level or galleried over each other. 

4. All these bays should be clear and open to each other 
between the columns to facilitate overlooking by the 
minimum number of foremen. 

5. Material should come in at one end of the shops, and 
finished engines go out at the other. 

Besides these the following are of interest, although not 
directly affecting the ground plan of the shops : 

As far as possible the machines should be so situated 
that large pieces of work may progress systematically 
through the shop, from the marking-off table at the inlet 
end tu the erecting table at the outlet end. 

7. Many advantages seem to’ arise from the plan of 
driving each of the several lines of main shafting by a 
separate engine ; and it is better still to have these en- 
gines fixed on the columns driving direct on to the shafts. 

8. At about mid-height of the columns there should be 
a line of countershaft girders so designed that counter- 
shaft brackets may be readily fixed at any point without 
making holes, and these girders may act as struts to the 
columns, &c. 

9. All pipes that cannot be carried overhead should be 
in a proper trench, where they can easily be got at, and 
should not be buried in the ground. 

The arrangement of the engine shops is shown in plan 
in Fig. 3, page 272. 

This department contains 56,500 square feet of floor area, 
and the ground floor is entirely paved with wooden blocks, 
onend grain. 

Parallel with the engine shops, and adjoining same, is a 
bay, 53 ft. span, containing some of the smaller depart- 
ments, namely, the offices in front, and behind them the 
grinders, tool fettlers, main boilers, brass finishers, store- 
house, and brass foundry. 

A word may be said in passing pentng the plan in 
connection with the general store house. It is square in 
plan, and galleried all round. It has a door in the centre 
of each of its four sides. One opens on to the roadway 
through the works, and accommodates the inward and 
outward flow of goods by road and rail. The door and 
window opposite open into the lathe shop, and are for the 
delivery of goods tothe workmen, A third opensinto the 
brass foundry, and enables all raw material in connection 
with that department to be kept in the store house and 
given out as required ; the brass castings being received 
into the store house as made. The door on the fourth 
side opens into the brass-finishing shop, and provides for 
the delivery of brass castingsto that department, and the 
receipt of all finished brass goods from it. Theee arrange- 
ments greatly simplify the keeping of accounts in these 
costly materials. 

Immediataly within the doors, at the inlet end of the 
erecting shop, there is a 20 ft. square level marking-off 
table, flush with the fioor, on which large castings, &c., 
can be marked off accurately with surface gauges in a 
_ short time. : 

ollowing down the shop are two powerful cylinder 
boring mills, a 10 ft. chuck lathe, suitable for liners and 
pistons; a heavy vertical boring machine, with § in. 
spindle ; a4 ft. 6 in. slotting machine, two large hori- 
zontal and vertical planing machines, a heavy 6 ft, ordi- 
nary planing machine, two horizontal drilling machines, 
one of them capable of covering a vertical area 20 ft. 
long by 16 ft. high; and two large radial drilling ma- 
chines. 

These machines occupy about half the length of the 
shop. Beyond that is space for the testing and cleading 
of cylinders, &c., and a range of heavy cast-iron erecting 
tables, flush with the floor, on which the engines manu- 
factured are erected and steamed before leaving the shop. 
The details and advantages of these erecting tables would 
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sone a short paper to themselves to describe satisfac- 
torily. 

Bowler Shops—Ground Plan.—Passing on to the ground 
plan of the boiler shops, the following may be mentioned 
as important points to be kept in view : 

1, Asin the engine shops, it is better to have two bays 
of moderate length, traversed by overhead cranes, than 
one very long one, The wider and loftier bay of the two 
should have the heavier overhead travelling crane, and 
contain § enough for all the boiler building, and all 
the rongg A that has to deal with shell plates after they 
are bent. e@ narrower bay may thus have a lighter 
overhead crane, and should have space enough to deal 
with plates in the flat and with all interior work. 

2. If these two bays are entirely absorbed by the boilers 
proper, considerable further space will be required for 
the light work, such ae smokeboxes, uptakes, and funnels, 
ladders, gratings, and platforms, and for the light ma- 
ig in connection therewith. 

3, The large plate furnace should be practically outside 
the shop, but its doors should open into the shop. 

There should be a large boarded floor for drawing- 
board, and this should be outside of the clear area of the 
shop floor. 

5. A subsidiary storehouse is desirable, and should be 
as accessible as possible from all parts of the shop. 

6. Suitable storage places for tubes, plates, and bar 
iron are most desirable, and should be so arranged that 
ba | receive is at one side from the railway outside, 
and deliver them at the other side of the shop. 

7. Some yard accommodation is necessary about the 
boiler shops for the accumulaticn of scrap, &c. 

8. As in theengine shop, the arrangements should enable 
material to come in at one end and finished boilers to go 
out at the other, the various operations being performed 
= the work as it progresses systematically through the 
shop, 

Fig. 3 shows the ground plan of the boiler shops. At 
the north end of the principal bay there is a deep recess, 
50 ft. long by 2%ft. wide, in which is placed the large 
hydraulic rivetter, so that the shell rivetting is carried on 
outside of a line drawn along the shop side, and does not 
encumber the shop floor or impede the overhead traveller. 
There isa special overhead traveller over the rivetting 
machine for its particular use, 

At the front end of the shops a bay with lean-to on 
each side, making a width of 75 ft., is carried along to the 
westward, about 110 ft., for the light work. 

The positions of the late furnace, the drawing-board, 
the plate store, the tube store, the storehouse for tools 
and sundries, the bar-iron storc, the light-plate store, 
the store for ropes and tackle, aud the angle-iron store, 
are all marked on Fig. 3. 

All trucks containing heavy plates come under a travel- 
ling crane, and are unloaded thereby. All those con- 
taining bars, tubes, or light plates go on the siding 
shown, and are there unloaded into their respective stores 
close by. 

The furnace has a door at its end opening into the 
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dates both doors. The large shell plates are marked off 
and planed in the narrower bay, and the vertical rolls are 
so placed as to be able to receive them in the flat from 
the crane inthe narrower bay, and deliver them bent to 
the crane in the wider bay, where they then remain 
through all future stages. moa} 

The hydraulic flanging machine is placed at an angle 
so that a plate may be passed into it from the furnace in 
the shortest possible time. ; 

The hydraulic rivetting machine has a gap of 10 ft., 
and the 25-ton crane above it is entirely manipulated 
by the man on the machine whilst he has his eye level 
with the rivet, sik 4 : 

The shell drilling and building of the boilers is all done 
in the wider bay. 





narrower bay, and another at its side opening into the 
wider bay. The hydraulic crane at the corner moves by 
power through three-fourths of a circle, and accommo- 


Ci Shop—Ground Plan.—On the same plan, Fig. 3, 
will be seen the ground pian of the copper shop, which 
| occupies the extreme western corner of the works. 
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Pattern Shop, Forge, and Smiths’ Shop—Ground Plan, 
These are situated on the piece of ground at the back of 
the main works. The ground plan of the pattern shop, 
smiths’ shop, and forge, and also the position of the gas 
producers, are shown in Fig. 1, page 271. _It will be seen 
that the position selected for the forge is the furthest 
possible away from the engine shops. 


III.—Burtprne ConstTRvcTION. 

On this pert of the subject, the writer proposes to 
touch very briefly, referring only to the main features of 
interest. . 

Foundations.—Having to deal with about 17 ft, depth of 
newly made ground, it was necessary to get a footing for 
the principal weights below this. 

The main buildings, except the pattern shop, depend 
upon large + section cast-iron columns, of which there are 








| about 150, and it was found cheaper, and thought safer, to 
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carry these columns down 12 ft. 6 in. inte the ground, than 
bring up concrete piers to the surface. 

Columns.—The principal columns carry as much as 200 
tons maximum load, and this is borne on concrete bases 
having 80 squaze feet area, On these are p 
cast-iron shoes, into which the columns are placed and 
run up with cement. The principal columns are 3 ft. by 
18 in, at the bottom, tapering towards the top. A large 
number of them are over 44 ft. in length. 

It will readily be conceded that one of the most im- 
portant conditions to secure in connection with columns 
pi heavy loads, is that these loads should be applied 
vertically over the base ; and if it be impossible to have 
them quite over the centre of the base, the point of appli- 
cation should be within the boundary lines of the column 
sides. This waseasy of attainment where the columns 
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| only carried one line of overhead cranes ; and the method 


adopted for attaching the — columns carrying the 
roof to the main columns, was that of splicing them to the 
side, as shown in Fig, 5 above, a snug beneath the end 
of the upper column taking the shearing strain off the 
bolts, and rendering fitted bolts unnecessary. By this 
means a better attachment is secured than by a hori- 
zontal joint, and both the pieces are simpler forms to 


cast. 

The general arrangements adopted made it possible to 
secure similar advantages in the columns carrying cranes 
on both sides: for since all the heavier pi of work 
were to be dealt with in the wider bays, it is clear that 
not only could the cranes in the adjoi bays be lighter, 
but they could also be lower. By dropping the seat of the 


longitudinal girders in the narrower bays 8 ft., which ex- 









perience has shown still to leave abundance of height, the 


end carriage of the lower cranes could beneath the 
snugs that carry the upper columns. his is also illus- 
trated in Figs. 4 and 5, where it will be seen that the 
centres of application of all the weights fall within the 
side lines of the columns, and since the rail centres of the 
travellers are only 19 in. apart, the cranes can approach 
each other all the mere nearly, and there is all the less 
floor space left uncovered by crane power. This latter 
point is not one to be despised, when the plecing the 
machines is considered, as the centre line of a lathe or 
other machine is frequently Ly spe upon the extreme 
point that can be plumbed by the crane hook. 

The total weight of columns, shoes, &c., is about 1200 


tons. 
Girders.—The wrought-iron longitudinal girders for 
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carrying the overhead cranes are double-webbed fish- 
bellied plated girders, with a safety factor of not less than 
four on the maximum load. There are about 400 tons of 
these fish-bellied girders altogether. (See Fig. 5.) 

Along the upper ends of the upper columns Belgian 
rolled I beams are fixed to form ‘‘ wall plates,” the prin- 
cipal section used being 14 in. by 7in. There are about 
60 tons of these used. 

Roof.—It was decided to have a roof of such a type as 
would permit of a large amount of roof light, and which 
should contain no woodwork whatever. The principals 
consist of steel rounds in tension, and iron flats, angles, 
and tees in compression. The covering is corrugated 
sheeting, and rough rolled plate glass. The shop columns 
sre pitched 24 ft. apart, and the roof principals 8 ft. 
apart. The roofs contain about 600 tons of iron and steel. 
(See Fig. 5). 

The pattern shop is a three-storey building, the walls 
of which are of brick. It is 150 ft. long by 40 ft. wide. 
The ground floor is paved with wooden blocks, and has a 
railway with bogie carrier running the whole length, and 
is used for storage of heavy patterns, 

The floors of the two upper storys are carried by 
timber beams heavily trussed by wrought-iron tie rods. 
The middle floor carries the various machine tools used in 
pattern making, this story being used as the working 
shop. 

The upper story. fitted throughout its whole area with 
racks for the orderly and systematic storage of small 
patterns, every space He me numbered, and a register kept 
in the room of the number of the space in which each 
pattern may be found. To get as much rack space as 
possible, there are no windows in the side walls of this 
upper story, the light being entirely roof light. The roof 
is of the composite type, the struts being of wood, and 
the ties of iron, the covering being slates. 

Lighting.—The engine and boiler departments of these 
works are lighted by fifty 2000 candle-power arc lamps, 
driven by two separate engines and dynamos on two in- 
dependent circuits. The local lighting is done by gas. 

Firing.—Almost all of the heating is intended, ulti- 
mately, to be done by gas, from a number of gas producers, 
which are already erected, but which it is not intended to 
put in operation until cleaning plant has been attached. 

Hydraulics.—A powerful set of hydraulic pumping en- 
gines are daily at work on an accumulator, working at 
1000 lb. pressure per square inch. Hydraulic power is 
carried into each of the large departments, and is utilised 
not only in cranes and tools, but in lifts to the galleries, 
and in hoisting up and down the great doors at the inlet 
and outlet ends of the shops, and considerable additions to 
the applications of hydraulic power already made are con- 

templated. 

In thanking you for listening to what is necessarily—on 
account of the very wide character of the subject—a mere 
outline sketch, the writer trusts that his imperfect remarks 
may call forth an instructive discussion. 








MISCELLANEA. 
A PLAN has been prepared for the execution of an under- 
ground railway through and around the city of Naples. 


The cantons of Vaud and Valais have voted the sum of 
5. = francs towards the construction of the Simplon 
unnel. 


Plans and estimates have been made for an extensive 
development of steam tramways for the provinces of 
Salerno, Lavoro, and Benevento in Italy. 


The Mayor of Manchester has received aletter from the 
Home Secretary stating that Her Majesty has intimated 
that the Prince of Wales will represent the Queen at the 
os of the Manchester Exhibition on Tuesday, the 3rd 
of May. 


At the Building Trades Exhibition, at the Agricultural 
Hall, Mr. J. Stannah is showing a domestic direct-acting 
hydraulic lift, travelling toa a of 11 ft. The cylin- 
der is sunk into the ground, and the apparatus shows well 
the applicability of this system to houses, 


It has been stated that an offer from a well-known firm 
had been laid before the Admiralty for the construction 
of the most approved form of sheers at Pembroke, to lift 
100 tons, for 5000/. to 6000/., in four to five months, or at 
4 than half the official estimate, and in less than half 
the time. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom, for the week ended March 13, 
amounted, on 15,188} miles, to 1,083,959/., and for the cor- 
responding period of 1886, on 15,057 miles, ,to 1,038,150/., 
an increase of 131} miles, or 0.8 per cent., and an increase 
of 45,800/., or 4.4 per cent, 


A Genoa firm has issued the prosp2ctus of a projected 
Floating Exhibition of Italian Agricultural, Industrial, 
and Art Products on board a specially equipped steamer. 
The ship will proceed by St. Vincent to Rio de Janeiro, 
along the coast of Brazil to West Indies, Central America, 
Mexico, Havana, Jamaica, St. Thomas, Madeira, &c. 


The trade reports for the first six months of the current 
year show a considerable increase in the imports from 
Great Britain to Brazil. The imports of English hard- 
ware and cutlery amounted to 73,2711. against 65,4111. 
last year; steam engines and parts thereof amounted to 
105,762/. against 103,958/.; and all other machinery to 
121,752/. against 103,889/, 


The principal imports into Finland from Great Britain 
are, iron and steel of every descriptions, such as rails, 
bars, hoops, roofing sheets, shipbuilding plates, nails, 
tubes and piping, various kinds of machinery, coal, coke, 
chemicals, hardware, firebricks, cement, earthenware, 
and textiles, Her Majesty's vice - consul at Helsingfors 
‘thinks this trade might be increased with advantage, 





Messrs. Whittaker and Co. announce for early publica- 
tion a comprehensive reference book on ‘‘ Techni 
School and College Buildings,” by E. C. Robins, F.S.A., 
whose special acquaintance with this subject has been 
the result of English and foreign travel, research, and 
comparison of modern examples at home and abroad. The 
work is to comprise some 250 quarto pages with 114 illus- 
trations. 


Greatly improved arrangements for the conveyance of 
passengers to and from cates and the Continent by 
way of the Dover and Ostend route will come into opera- 
tion on the 1st of April. The new steamers of the Bel- 
gian Government, built specially for this service, and to 
attain the high rate of speed of eighteen or twenty miles 
an hour, will run in connection with the mail trains from 
Charing Cross and Cannon-street. 


On Monday a large and influential deputation waited 
upon Lord Cranbrook and Sir William Hart Dyke at 
the Education Department to urge the necessity of 
Government action with regard to technical and com- 
mercial education. The proposition of the deputation 
was that School Boards and local authorities should be 
empowered to found or give aid to schools fitted to pro- 
mote technical and commercial education, both in day and 
in night schools, 


A correspondent to the Times caused a great sensa- 
tion a short time ago amongst the general public ac- 
quainted with such matters, by stating that ‘‘ hundreds 
of thousands of pounds” had been voted for guns for the 
Navy and spent by the War Office, but that no guns had 
been supplied to the fleet in consequence. Mr. Northcote 
has stated in reply to a question on this subject that the 
returns from which the figures were taken by the Times 
correspondent included only expenditure on certain new 
guns, and machine guns were not included. 


The details of the votes proposed to be taken for the 
manufacturing departments in the Army Estimates for 
the ensuing financial year indicate no prospect of any 
decrease in the activity which has prevailed in all the 
Government departments. The charge for wages in every 
branch of the Royal Arsenal shows an increase over last 
year, the Laboratory Department advancing from 379,0001. 
to 391,000/., the Gun Factory from 165,000/. to 175,6401., 
and the Carriage Department from 155,600/. to 157,600/. 
Compared with the estimates of 1884-5 the total vote for 
wages in the Royal Arsenal has increased by 227,853/. 


We have received an excellently got-up catalogue, 
from Messrs. Beck and Co., of 130, Great Suffolk-street, 
Southwark, S.E., containing very complete and illus- 
trated price-lists of their specialities. The catalogue is 
divided into four sections, of which Section A treats of 
water works fittings, fire appliances, sewerage ironwork, 
&c. Section B includes sanitary fittings and hot-water 
apparatus ; Section C steam engines and boiler fittings ; 
and Section D refers to hand, horse, and steam pumps 
for small and high lifts. Each section is issued separately 
as well as bound in one volume by Messrs. Beck and Co. 


In Italy bounties were granted on ships, although 
bought abroad, provided they were inscribed on the 
harbour registers within one year of the publication of 
the law of evasion. 1885. It now appears from official 
publications that during the first eleven months of 1886 
only eleven steamers aggregating 5,200 tons burthen, had 
been purchased abeeate but that during the month of 
December, just before the expiration of one year, or 
rather thirteen months, granted by the law, other eleven 
steamers, aggregating 16,800 tons, were purchased and in- 
scribed, making a total of twenty-two steamers of 21,000 
tons. 


A meeting of the committee appointed to consider the 
subject of electrical communication between lightships and 
the shore was held at the offices of the Board of Trade on 
Monday last. The Earl of Crawford presided, and there 
were present Colonel King-Harman, M.P., Sir 
Birkbeck, M.P., Mr. T. Sutherland, M.P., Captain 
Webb, Colonel Hozier, Sir George Nares, and Mr. Trevor. 
Evidence was given by Mr. Emmerson, superintendent of 
Trinity House for the Great Yarmouth district ; Mr. 
Whilby, mate of the St. Nicholas light-vessel; Mr. 
Jenkins, mate of the Gull light-vessel ; and Captain 
Glover, Harwich. 


Admiral Mayne, having asked the first Lord of the 
Admiralty whether he would lay upon the table the ape 
of the committee on the existing facilities for coaling ships 
at the home gm and the best means of improving the 
same, Lord G. Hamilton stated that the report in ques- 
tion is strictly confidential, and could not be made public. 
Experiments are now being carried out at Portland with 
a view to ascertaining how far the system recommended 
7 the committee can be practically applied to Her 

ajesty’s ships. It is intended to erect a coaling jetty at 
Haulbowline as recommended by the committee on the 
coaling of the Navy. 


Messrs. James Morrison and Co. write with regard to 
the recent launch of a Spanish cruiser by the Hong Kong 
and Whampoa Dock Company, saying that this event is 
of more than passing interest as an evidence of the in- 
creasing resources of the empire. The fact that in one 
of our most distant dependencies a company exists which 
in the short space of six months has built and launched 
a steel cruiser of considerable dimensions and of modern 
type, and which has all the modern appliances and me- 
chanical skill, is of very re national importance as 
affecting the question of the due protection of British 
intorests in the East and in the Pacific. 

The publication of the reports respecting a prospective 
change in the Indian transport system has produced an 
official statement to the effect that no fundamental altera- 
tion is contemplated, and that the programme for the 





ensuing trooping season will be carried out by the Serapis, 
Crocodile, Euphrates, and Malabar, The Jumna, which 
is the only ship of the trooping fleet whose engines have 
not been compounded, wi removed from the roster, 
as she stands greatly in need of new machinery and re- 
pairs, and as the Indian Government have declined to 
Incur the necessary expense, it is understood that she will 
be handed over to the Indian Government exactly as she 
stands for the purposes of local transport. 


Lord G. Hamilton has stated in the House that a naval 
review will be held at Portsmouth on July 23, at which Her 
Majesty has signified her intention to resent, This 
review will embrace a large number of battle ships, coast 
defence vessels, fast cruisers, torpedo boats, and gun- 
boats ; and, unlike previous reviews, will not be merely a 
pageant but the prelude to a series of operations at sea to 
test the efficiency both of men and ships. These operations 
will comprise the defence of our principal military and 
commercial ports and the protection of our coasts from 
the Downs to the north of Donegal Bay, and also the 
protection of our commerce near the entrance of the 
Channel; and in carrying them out all precautions wil! 
be taken which would be observed in the time of war. 


The report of the directors of the Electrical Power 
Storage Company, which is to be presented at the meet- 
ing of shareholders next Thursday, shows a profit of 
35,937/., arrived at -by the working of the year ‘‘and ty 
certain interests becoming marketable.” From this 
amount there is to be deducted an adverse balance for 
last year of 22,412/., leaving 13,524/., which it is proposed 
to carry forward. The report states that the business is 
extending ay: and new outlets from the batteries are 
being opened. The account show a gross profit of 46,491/., 
against which the principal items are general expenses 
3884l., director’s fees 1500/., and advertising, &c., 1822. 
The accounts do not show any allowance for depreciation 
of patents, which are valued at 130,004/. It may be, 
however, that this is the estimated present value after the 
year’s depreciation has been written off. 


Two new types of gun for throwing a line have been 
lately exhibited by Mr. D. R. Dawson. Oneis a shoulder 
gun throwing a line 160 yards in length, and the second a 
34 in. brass gun mounted on a carriage. The latter will 
project a line more than a quarter of a mile long. In both 
cases the gun is loaded from the muzzle, the powder 
charge being placed in an annular space formed by the 
bore and a central inner tube running from breech to 
muzzle, The line is wound in the form of a cop, with a 
hollow extending its whole length. This cop is placed in 
a metallic case or shell, and the rear end of the line is 
drawn from the rear of the shell, threaded through the 
central tube of the gun, and made fast outside it. The 
forward end of the line is previously made fast to the case, 
which is then inserted in the gun. Uponthe gun being 
discharged the case pays out the line as it proceeds for- 
wards, and upon its reaching the object aimed at the line 
establishes a connection, so that in the case of a ship in 
distress a rope on board can be made fast to the line and 
can be hauled ashore or to another vessel. Thereis no 
danger of the line being burnt or damaged by the ignited 
powder because of the centre tube and becausea special 
form of gas-check is used. 


A circular has been prepared by the directors of the 
Ship Canal Company addressed ‘‘to all interested in 
Manchester and the neighbouring districts.” The circular 
begins by stating that the time has now come when the 
inhabitants of Manchester and the surrounding towns and 
districts must decide whether the ship canal shall or shall 
not be made. It goes on to say: ‘‘ The directors confi- 
dently recommend the undertaking as an investment, and 
their object in addressing you is to obtain your support. 
There is no time to be ‘lost, as, under the provisions of 
Section 38 of the Companies Act of 1885, unless five 
millions of share capital, in addition to any money raised 
for the purchase of the Bridgewater, Mersey, and Irwell 
undertakings, are issued and accepted before the 6th of 
August next, the powers to construct the ship canal will 
lapse. The directors wish it to be distinctly understood 
that unless upwards of three millions be raised in Lanca- 
shire andthe neighbouring counties the ship canal can- 
not be made. If all who are interested in the welfare of 
the districts served by the canal will do their best 
according to their means, success is certain, Shares for 
750,000. have already been allotted, and many promises 
of liberal support have been received. Many of the land- 
owners whose property will be required for the canal have 
promised to take part payment in shares.” The circular 
concludes thus ;: ‘‘ A determined effort must be made by the 
community ifthe ship canal is to be made, and the di- 
rectors strongly urge you to give the company your liberal 
assistance.” 





WesTERN AUSTRALIAN Raitways.—Mr. J. R. Browne, 
civil engineer and agent for a London syndicate, states 
that an offer has been made to the Western Australian 
Government to construct a railway on the land grant 
system from York to Eucla, a distance of 700 miles, at 
once. Mr..Browne adds that the proposal is favourably 
entertained by the Western Australian authorities. The 
syndicate will at once despatch a party to explore the 
country between the towns named. For 200 miles from 
York the country has been opened by pastoralists, but 
beyond that nothing definite is known. If the Western 
Australian Government décides to accept the offer, the 
syndicate will receive alternate blocks on the railway. 
If the work is undertaken an offer will be made to 
the South Australian Government to continue the line 
of 500 miles from Eucla to Port Augusta on the land 
grant or any other system. If matters can be arranged 
between the two governments, the syndicate proposes to 
expend 6,000,000/, 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a fair amount of 
business done in tay warrants last Thursday, and 

rices went up an wn during the entire day, the close, 

owever, was a little under that of the previous day. The 
closing quotations were—Scotch warrants, 43s. 1d. cash 
buyers ; Cleveland, 34s, 74d. ; hematite warrants, 45s. 14d. 
cash buyers. Business was quiet in tone on Friday, and 
few new contracts in the iron trade generally were re- 
ported as having been booked. The warrant market 
was depressed in the morning, and prices again got 
below 43s., one transaction in Scotch iron having been 
reported done at 42s, 1ld. per ton. Buyers then came 
in, and prices soon recovered, and got up to 43s. 3d. 
in the afternoon. Over the week there was a decline 
of 4d. per ton. There were no transactions repo 
in respect of Cleveland warrants, the closing price of 
which was the same as on Thursday, ——s a fall 
of 44d. during the week. The closing price of hematite 
warrants was also the same as that of Thursday, and 
over the week the decline was 84d. per ton. The warrant 
market was very flat on Monday, and prices were easier 
all round, over somewhat discouraging reports from 
America, and a decrease in the week’s shipments of Scotch 
iron. As regards the price of the latter it was generally 
held during the forenoon that 433. was the level below 
which it should not be allowed tw fall, but in the afternoon 
it fell to 42s. 9d., which was the lowest quotation this year 
and sincethe early part of December of last year. The 
market closed with buyers at that price, and sellers only 4d. 
per ton higher. This closing price was as much as 4s, 104d. 
under the highest quotation of this year, ‘which was re- 
ported about the middle of January, and 4s. 10d. above 
the lowest quotation in March last year; while on the 
stock held by the public it represented a fall of fully 
200,0007., and on the ironmasters’ stocks about 80,000. in 
its value from the middle of January. Cleveland warrants 
closed at 34s. 6d., and hematite at 44s. 104d. per ton. 
The tone of the market yesterday was decidedly un- 
favourable, pertiy owing to the heavy increase in stocks 
both in Scotland and in Middlesbrough. Buyers seemed 
to be holding back for cheaper iron, or perhaps they had 
few orders to place. Another drop in the price of tch 
warrants was registered, the amount being 5d. per ton, 
making 104d. on the two days. At the close in the after- 
noon there were buyers at 42s, 4d. cash, or 64d. under the 
lowest quotation for any previous week of this year. The 
price of Cleveland was maintained at Monday’s quota- 
tions, and hematite warrants lost 24d. per ton, closing at 
44s, 8d. cash buyers. The depression continued to-day, 
prices in the forenoon declining 5d. per ton for Scotch 
warrants, 4d. for Cleveland, and 34d. for hematite war- 
rants. On Scotch iron, however, there was an improve- 
ment in the afternoon to the extent of 14d. per ton. 
The prospects of the pig-iron trade for the early future 
are far from promising, there being no appearance of any 
important ventures that would involve the need for large 
quantities of iron, either from the foundries or from the 
rolling mills, Possibly a little more confidence may be 
induced by the fact of the colliers’ strike having come to 
a termination. Another blast furnace has been blown in 
at Govan Iron Works, making 72 furnaces in all through- 
out Scotland, as compared with 95 a year ago, and 92 at 
this time two years. Last week’s shipments of pig iron 
from all Scotch ports amounted to 6110 tons, against 
10,690 tons in the preceding week, and 7142 tons in the 
corresponding week of last year. They included 1725 tons 
to the United States, 312 tons to Australia, &c. ; 345 tons 
to France, 180 tons to Italy, 150 tons each to Germany, 
and Russia, 100 tons to Holland, smaller quantities to 
other countries, and 2097 tons coastwise. Up to the 
present Italy has taken more than twice as much as she 
took in the same period of last year, and America 17,825 
tons against 9976 tons, The stock of pig iron in Messrs. 
Connal and Co.’s} public warrant stores stood at 853,135 
tons yesterday afternoon, as compared with 851,004 tons 
yesterday week, showing an increase for the week of 2131 
tons. 


Institution of Engineers and Shipbuilders.— An ordinary 
meeting of this Institution was held last night, Mr. 
Robert Dundas, vice-president, in the chair. The chair- 
man stated that out of respect to the memory of their 
late president, Mr. William Peasy whose untimel 
death had just been annonnced, the Council had agr 
to recommend that the meeting should be adjourned for 
a fortnight. They had met under very sad circumstances, 
and it was but right that they should pay such respect as 
they could to the memory of their distinguished president. 
The recommendation was agreed, and then Professor 
James Thomson, the last preceding president, submitted 
a motion embodying a vote of sincere condolence with 
Mr. Denny’s father and mother, and with his wife and 
other relatives on the irreparabie loss which they had all 
nee The motion was passed, and the meeting ad- 
journed. 


The Scotch Coal Trade.—Last Friday’s adjourned meet- 
ing of the conference between the coalmasters of Airdrie, 
Slamannan, and Bathgate districts had a yery happy ter- 
mination. After a long discussion on the proposed con- 
ditions of employment, in the course of which the work- 
men’s representatives expressed their opinions most 
unreservedly, but with the utmost of courtesy, a general 
agreement was arrived at, and on condition that the 
should be accepted by the miners generally the coal- 
masters to advance the wages 6d. per day, the 
rise to date from the first sitting of the conference, on 
Friday week. The meeting broke up on the understand- 
ing that there should be another sitting at the end of a 
fortnight. As yet there is no appearance of the Lanarkshire 
mineowners and miners meeting in to discuss their 
disputes on wages, working days, ke. Throughout the 





greater portion of Lanarkshire there is still a certain 
amount of restriction being practised by the miners. 
Shipments are! still unusually large from the Fife coal- 
fields, chiefly on account of the limited supply obtainable 
from the Northumberland collieries. At the Clyde and 
Ayrshire ports, however, the shipments are not yet up to 
the standard of former years. In some instances prices 
are being fairly well maintained, but buyers are showing 
some disposition to break them down. 


Anderson’s College.—This famous institution, in which 
Drs. Birkbeck and Andrew Ure, and the late Master of 
the Mint, Thomas Graham, lectured, and where James 
Young, Lyon Playfair, and many other men of mark re- 
ceived at least a portion of their scientific training, has 
now ce to have an independent existence. It has 
been swallowed up in what is henceforth to be known as 


rted | the Glasgow and West of Scotland Technical College, 


which is to embrace other institutions doing the same 
kind of work, one of them being the College of Science 
and Art (formerly the Glasgow Mechanics’ Institution), 
which has done some excellent work during the past half- 
dozen years or so, 


New Shipbuilding Contracts.—Several new shipbuilding 
orders have recently been placed on the Clyde, the suc- 
cessful contractors for three of them being Messrs. A. and 
J. Inglis, Messrs. Scott and Co., Greenock, and Messrs, 


Ross and Duncan, Glasgow. 


Fraserburgh Harbour Improvements.—The Fraserburgh 
Harbour Commissioners’ engineer has now successfully 
cofferdammed the entrance to the harbour, and the ex- 
tensive scheme of improvements inaugurated by Sir 
Alexander Anderson in 1875 is expected to be completed 
by the middle of June. The cost of the present erections 
will be from 6000/. to 70007. The sum already expended 
on these improvements has been 130,000/. 








NOTES FROM THE SOUTH-WEST. 

Improvements at Cardif.—A Committee of the House 
of Lords has passed the preamble of a Bill promoted by 
the Cardiff Town Council for making certain roads and 
bridges across and in connection with other roads on the 
east side of the Taff. Their lordships resolved, however, 
to insert a clause providing for compensation being given 
to the Taff Vale Railway Company to the extent of 
5000/., in consideration of the abolition of certain tolls. 


A New Welsh Company.—The firms of David Davies 
and Co., of the Ocean Steam Collieries, and Davies, 
Scott, and Co,, are in process of amalgamation ; the new 
pwc, Fr cope to be styled the Ocean Coal 
Company ( imited), he capital will be 800,000/., in 
shares of 100/. each. All the shares are already fully sub- 
scribed by the various partners in the two firms, so that 
none will be put upon the market. The first-named 
firm has been in existence for twenty years or more; that 
of Messrs. Davies, Scott, and Co. has only recently been 
established, for the purpose of mining and working a 
large tract of minerals in what is known as the Navigation 
district, contiguous to the collieries of Messrs. Nixon, 
Taylor, and Co., and the Penrhiwceiber Company. 


Cardif.—The condition of the steam coal trade has 
been scarcely so satisfactory, shipments having been 
falling off, while prices have been barely maintained ; 
the best qualities have still, however, made 8s, 9d. per 
ton in some instances. House coal has continued in good 
demand. The iron trade appears to have slightly im- 
proved, prices-being a little firmer. 


The Ely.—The South Wales Public Wharf Company 
has acquired from the Taff Vale Railway Company 
a long tract of land adjacent to the Ely, with a view to 
the erection of warehouses, granaries, &c. With the 
object of securing ample space, over a mile of land has 
been obtained, stretching inland from the No, 10 Tip at 
Ely Harbour, almost immediately meena the Windsor 
slipway. Near the mouth of the old harbour a hydraulic 
tower has been built, and pumps and accumulators have 
been put in by the Taff Vale Company for the purpose of 
supplying certain hydraulic lifts, cranes, and elevators. 
The stages, or piers, will also be considerably increased, 
and warehousing accommodation will be provided on 
them. Close to the stages, in a horseshoe formed by the 
bend of the river, there will be a number of petroleum 
tanks capable of containing 2,000,000 —— while ad- 
jacent sheds will provide accommodation for 12,000 
barrels more. 


Coal Working in South Wales.—At the annual meeting 
of the South Wales Institute of Engineers, a paper 
read at a previous meeting by Mr. C. P. Davies, suggest- 
ing economies in coal working in South Wales, supplied 
matter for discussion. Mr. Davies argued that if colliers 
were restricted to the work pure and simple of coal 
cutting, and if the “‘dead work” were allotted to another 
class of men, the production would be more economical 
and the — would be largely increased. This sugges- 
tion of a further division of hea did not, however, 
appear to meet with favour. Instances of the ree 
system rtyog J satisfactorily in the North of England 
were held to have no application to working in Welsh 
pits, where the timbering presented difficulties not exist- 
ing inthe North. Mr. Stratton, Mr, Martin, Mr. Gallo- 
way, Mr. James Colquhoun, and others took part in the 
discussion, as well as the chairman, who was of opinion 
that so far as the division of labour was concerned, Wales 
had by this time pretty nearly reached the extreme limit. 
The general opinion was that the quicker the coal was 
worked forward the less the amount of small coal. 


Water Supply at Tiverton.—At a meeting of the Tiverton 
Town Council on Wednesday, Mr. Winton, on behalf of 
the Water Works Committee, reported that works con- 
nected with the extension and improvement of the water 





supply of the borough had been completed satisfactorily, 
and that their capacity was quite sufficient to sustain the 
town under all circumstances. The total cost had been 
1458/7. 1s. The Committee recommended that Mr. R. 
Ellis, who designed the scheme, should receive 24 per 
cent. on the amount of the contract. The report was 
adopted. 

Cornwall Railway.—A letter from the Cornwall Railway 
Company was read at a meeting of the Saltash Town 
Council on Tuesday, asking its approval to the rebuilding 
of the Coombe viaduct in masonry. The necessary con- 
sent was granted. 


Water Supply of Newport.—Opposition to an Additional 
Powers Bill, which is being promoted by the Newport 
Water Works Company, has been withdrawn, a pro- 
visional agreement having been arrived at for the pur- 
chase of the company’s works by the Newport Town 
Council. The agreement will require the approval of 
the ratepayers and also of the shareholders in the com- 
pany. 

The ‘* Anson.”—H.M.S. Anson made a trial of her 
engines outside Milford Haven on Monday. She after- 
wards proceeded to Portsmouth, where she will be com- 
pleted for sea. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLESBROUGH, Wednesday. 

The Cleveland Iron Market.— Yesterday, although there 
was again a large attendance on ’Change, very little busi- 
ness was transacted. The market was dull, and No, 3 
Cleveland pig iron for early shipment was offered in 
second peat at 34s. 9d. per ton, but makers asked more 
and declined to look forward at less than 6d. to 9d. per 
ton in advance of these figures. The blast-furnace owners 
are not disposed to follow the market down, as they antici- 
pate further improvement with the advancing shipping 
season. Shipments of pig iron at Middlesbrough continue 
satisfactory, there having ,been exported up to date this 
month 43,200 tons as compared with 41,300 tons at the 
corresponding period last month,’and 35,600 tons at the 
same time last year. Reports from other iron trade 
centres indicate a lull in the demand for the time being, 
but the works generally are fairly well employed, many 
of them being very busy, and especially is this the case in 
the steel departments. There has been an increase in 
Messrs. Connal and Co.’s warrant stores at Middlesbrough 
this week, but the total stecks of pig iron in Cleveland 
are shrinking. The manufactured iron trade is still quiet. 
Ship-plates are selling at 42. 123. 6d. to 4/. 15s. per ton, 
and angles 4/. 7s. 6d. to 4/, 10s. Steel ship-plates are 
61. 7s. 6d. and angles 5/. 15s. to 5/. 17s. 6d., all less 24 per 
cent. at works. Steel rails are firm at 4/. 7s. 6d. to 41. 103. 

Engineering and Shipbuilding.—Engineering and iron- 
founding are better employed, and bridge builders have 
more work. The ordinary general meeting of the Tees- 
side Iron and Engine Works Company, Limited, was held 
at Middlesbrou a few days ago. The report and 
balance-sheet, showing a loss of 66611. 16s. 11d., were 
adopted, and the retiring directors, Messrs. McConnel 
and Parker, were re-elected. The loss is entirely owin 
to the blast furnace department, the engineering an 
foundry department having done well. Shipbuilding is 
mere active, and many of the yards on the northern 
rivers look quite busy. The splendid steel steamer 
Haitan, built for the China coasting trade by Messrs. 
Raylton, Dixon, and Co,, of Middlesbrough, took her 
trial trip on Saturday. She is specially built to carry 
3000 tons of sea, and is fitted with triple-expansion engines 
of 2000 horse-power. She attained a speed of 14} knots 
ad hour, essrs. Dixon have several vessels on the 
stocks, 


Improvements at Blyth.—The improvements of Blyth 
Harbour, north of the Tyne, are being rapidly proceeded 
with. The traffic there is almost suspended on account 
of the strike of the Northumberland pitmen, and ad- 
vantage is taken Of this inactivity to get on with the im- 
provements. The Blyth - Dock Company have just 
completed their new loge ock for repairing steamers. 
The tees Shipbuilding Company, Limited, whose large 
yard is at Cowpen Quay, are about to build a screw 
steamer of 3000 tons. 

The Coal and Coke Trades.—There is no sign of the 
strike at the Northumberland collieries being arranged, 
and there is now a great deal of poverty and suffering in 
the different villages. oneness for relieving the 
distress are being supported, but even at the best these 
are poor substitutes for the regular wages of pitmen. It 
is hoped that some steps will be suggested soon which 
will end the strike. The Durham collieries are rather 
busier. The price of best steam coal at Tyne Dock is 
8s. 6d., and for shipment at Sunderland 9s. to 9s. 6d., less 
discount, is asked. 





NOTES FROM SOUTH YORKSHIRE. 
Suerrretp, Wednesday. 

South Yorkshire Iron Trade.—The ironworkers in this 
district are mostly poorly employed, but are waiting for 
the result of an arbitration which is proceeding in South 
Staffordshire. The South Staffordshire men rule those 
in South Yorkshire, as to price, but the unions are 
affiliated, and if, in Staffords ire, an advance in wages is 
given to the ironworkers, a similar concession will have 
to follow in South Yorkshire. There can be no doubt as 
to this, that since the commencement of the year the iron 
industries have been well employed, and that there is a 
daily increasing demand for pig iron in its raw state, 
whether the same be hematite or not, or to be used or not 
for steelmaking purposes.» The steel and iron markets, 
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THE NAVY ESTIMATES. 

No one can complain of the amount of discussion 
that naval matters are receiving at the present 
time. Within the last week or two no less than 
four important publications have issued from the 
official press. _ In our two last issues we commented 
on one of these, the ‘‘ Report on the System of 
Contract and Purchase in the Navy,” and in a future 
issue we hope to say a few words on another of 
these Blue-books, that relating to ‘‘ Dockyard Ad- 
ministration and Expenditure,” a question already 
treated of in these columns on the occasion of a 
previous report on this subject having been issued 
in connection with Admiral Graham’s committee of 
inquiry. The other two publications mentioned 
refer to the Navy Estimates for the. year 1887-88. 
In addition. to this official literature, naval matters 
have occupied unwonted attention in the House of 
Commons reports on the two debates on Navy ex- 
penditure, which took place last Thursday evening 
and the night of Monday and. morning of Tuesday 
this week, occupying no less than twenty columns 
of the Times ; although even this does not represent 
the full flood of talk, many speeches of honourable 
members being mercifully abbreviated by the dis- 
criminating chroniclers of the press. 

In commenting on the Navy Estimates of last 
year we were able to congratulate the Admiralty on 
the improved form in which they were presented, 
but on the present occasion we have a far greater 
source for satisfaction. As a supplement to the 
estimates themselves the First Lord of the Admi- 
ralty -has prepared a ‘‘statement explanatory of 
the Navy Estimates, and of the policy embodied 
therein.” This is a great improvement on the old 
plan of the First Lord or Parliamentary represen- 
tative of the Navy making his statement in a 
speech before the Committee. Members are able 
to weigh and consider the facts put forward and a 
far more satisfactory discussion is therefore likely 
to be the result. Lord George Hamilton’s state- 
ment occupies 24 pages of matter and contains a 
great deal that is worthy of the best attention of 
all classes of the community. Before dealing with 
the First Lord’s statement we will turn to the 
estimates themselves and extract some of the lead- 
ing particulars. 

The estimated expenditure for the year in ques- 
tion, that ending March 31, 1888, is 12,476,800/., 
after deducting ‘‘ appropriations in aid.” This is 
somewhat less than the sum asked for last year, 
which was 12,993,100/. Supplementary estimates 
were voted last February, and brought the total for 
the present year to 13,270,000I. 

The total of the coming year’s estimates is chiefly 
made up by the following items: Wages, &c., of 
seamen and marines, 2,940,700/. ; victuals and 
clothing, 992,000/.; Admiralty office, 211,3001.; 
coastguard and Royal Naval Reserve, 204,9001. ; 
scientific branch, 108,800/. ; dockyards and naval 
yards at home and abroad, 1,732,600/. ; victualling 
yards at home and abroad, 71,800/. ; naval stores 


283} for building and repairing the fleet, 1,207,000I. ; 


machinery and ships built by contract, 1,911,000I. ; 


284|new works, buildings, yards, machinery, and re- 


pairs, 553,300/. The non-naval services, such as 
conveyance of troops, &c., take 165,100/. In com- 
paring these figures with those of the last estimates, 
2.e., those of the present year, the most notable 
differences are a decrease of 565,3001. in the amount 
set apart for machinery and ships built by contract, 
a decrease of 78,000/. in naval stores, and a decrease 
of 70,4001. in new works, buildings, yard machi- 
nery, and repairs. The chief increases are in wages 
(37,000/.) and victuals (27,600/.) for seamen. 

Vote 10 is divided into two sections, viz., Sec- 
tion 1, naval stores for building and repairing the 
fleet, &c., and Section 2, machinery and ships 
built by contract, &. We find the following 
amongst the chief items in Section1: Timber, 
masts, deals, &c., 70,000/.; metals and metal 
articles, 594,500/. ; coals and patent fuel, 285, 0001. ; 
hemp, canvas, &c., 128,0001.; paint, &¢., 173,7001.|; 
electrical torpedo and other apparatus, 92,800I. 
In Section 2 the following occur: Propelling 
machinery, 586,800. ; hulls of ships built by con- 
tract, 590,600/. ; steam launches, pinnaces, &c., 
10,0007. ; machinery, not manual, connected with 
capstans, steering gear, &c., 25,4001. ; repairs and 





alterations by contract, 30,000/. ; superintendence 
of contract work, 14,000l. ; experimental services, 
46,5001. ; torpedoes purchased, 44,6001. ; gun 
mountings and torpedo carriages and gear, 513,0001. ; 
armour-piercing projectiles and plates for testing 
same, 36,1001. ; royal reserve of merchant cruisers, 
13,0007. 

We will now turn to the details of some of the 
ships under construction. The Nile and Trafalgar 
naturally first claim attention both from the import- 
ance of the vessels themselves and from the discus- 
sion that has arisen in connection with their 
design. The former vessel is to be advanced 
351,4431. during the coming year, leaving a liability 
of 262,0351. for future years, and the latter 
290,9751., leaving a liability of 355,486/. These 
figures do not include the estimated expenditure 
for guns, &c., chargeable to the army votes. We 
have already given such particulars as have been 
made public of these vessels, but some further par- 
ticulars are given in the present estimates. The 
ships are announced as having been “‘ designed 
under the supervision of Mr. Barnes and Mr. 
Morgan,” both of which gentlemen, we understand, 
have repudiated all responsibility for the design, 
having simply carried out orders in having put the 
elements supplied to them into shape. These 
vessels, as is well known, are armour-plated turret 
ships, built of steel, and when completed will be 
the largest vessels in Her Majesty’s Navy. The 
Trafalgar is being built at Portsmouth, and her 
machinery will be supplied by Humphrys, Tennant, 
and Co. ; the Nile is under construction at Pem- 
broke, and Maudslays are making the engines. 
The total displacement of each ship will be 11,940 
tons, and the weight of hull 8520 tons. The mean 
draught will be 27 ft. 6 in., and the maximum coal 
capacity 1200 tons. The indicated horse-power 
with forced draught, as already stated in ENGINEER- 
Ina, will be 12,000, and the maximum speed 
16.5 knots. These vessels were laid down in 
January of last year, and are to be finished in 1891. 

It has already been stated that no important new 
ships are to be laid down during the coming financial 
year, although, as will be presently shown, an ex- 
ceptionally large number of vessels will be com- 
pleted and added to the fleet during that period. 
The following is the programme of new work the 
Admiralty proposes: Two 20-knot steel-bottomed 
protected cruisers, at Chatham; three 19}-knot 
copper-bottomed protected cruisers, two by contract 
and one at Portsmouth ; one composite sloop (Buz- 
zard), six composite gunboats (improved Rattlers), 
and one Grasshopper class. Another vessel of the 
Buzzard class, the Daphne, has already been com- 
menced at Sheerness, although she was not included 
in former estimates. 

With regard to the gunboats and sloops referred 
to, we are informed that a careful inquiry into the 
composition of our squadron abroad has made it clear 
that too large a proportion of our naval strength is 
absorbed by small vessels, which, however. well 
adapted for police purposes in time of peace or for 
operations in shoal water, would be of little value 
for the protection of our commerce on the high seas. 
All the vessels above referred to will have, we are 
told, a speed equal to, if not in excess of, any of 
their class elsewhere, and will therefore be a match 
for anything of like displacement which they might 
encounter. 

The two twenty-knot steel cruisers are the most 
noteworthy vessels on the programme for next 
year. The following are the chief particulars as 
given by the Admiralty statement : 

Length, 265 ft.; breadth, 41 ft. ; displacement, 
2800 tons ; speed on measured mile, with 400 tons 
of coal and fully equipped, 20 knots ; ocean speed, 
17 to 18 knots; radius of action at ten-knot speed, 
8000 knots. The vessels will have a protective steel 
deck extending from stem to stern, and sheltering 
the boilers, magazines, steering gear, &c. Vertical 
(inverted cylinder) triple-expansion engines are to 
be fitted, speeial arrangements of armoured coam- 
ings being built for the protection of the cylinders. 
Above the protective steel deck the space will be 
minutely subdivided, coal bunkers, cofferdams, &c., 
being built as is usual in vessels of the protective 
class. A double bottom on the cellular principle, 
adapted for water ballast, will be fitted. The arma- 
ment will include six 6-in. B.L.R. guns on centre- 
pivot mountings, nine 6-pounder rapid-firing guns, 
machine guns, six torpedo tubes (all under cover). 
The bow will be strengthened for ramming in the 
usual manner. In all respects the vessels will be 
made suitable for independent sea service, and for 
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being driven at high speed in rough water. They 
will have only fore and aft steadying sails. 

The three copper sheathed 193-knot cruisers will 
be like the vessel just described, except that it has 
been decided to vary them in the following parti- 
culars : 

To wood. sheathe and copper the bottoms, so as 
to make the vessels capable of remaining afloat for 
long periods without serious fouling and consequent 
loss of speed, and to adopt horizontal engines, 
placed entirely below the protective deck. These 
changes involve an increase in displacement and a 
slight decrease in maximum speed which areaccepted 
in view of the special services for which the vessels 
are intended. In armament protection, and all 
other qualities, the conditions are the same in these 
as in the steel-bottomeéd ships. 

Turning from this very modest programme of 
new work for the coming year, we find that it is 
hoped the following vessels will be completed 
during the coming year and added to the effective 
list. The list contains ten armoured ships, viz., 
the Rodney, the Howe, and the Benbow, of the 
Admiral class, the Warspite and Hero, and five 
contract built belted cruisers. The protected ships 
will be the Severn and the Thames. There will be 
seven torpedo cruisers, six of the Archer class, and 
the Fearless. There will also be three torpedo 
gunboats of the Rattlesnake class, and finally three 
composite sloops of the Buzzard and Rattler class. 
This makes a total of twenty-five vessels in all. 
In addition to these, we are told, the Camperdown 
and Forth will be nearly finished, and the Anson 
will be approaching completion. 

With regard to other ships, the Immortalité and 
Aurora will be far advanced. The former is to have 
100,585/. spent on her next year, after which there 
will remain the sum of 28,3281. to complete; the 
grand total cost of ship and armament being esti- 
mated at 302,902/. This vessel isan armour-plated 
cruiser of 5000 tons now building at Chatham. The 
Aurora is a similar ship, and will be in about the 
same stage of completion at the end of the year. 
The Renown and Sanspareil are to be delivered in 
October of next year, and the two big ships 
Trafalgar and Nile remain the chief cause of further 
liability. On the former vessel the following sums 
will be spent during the coming financial year. For 
propelling machinery, 43,9391. ; for fittings and 
equipment, ~2000/. ; for gun mountings, 10,6841. ; 
and for torpedo gear, 11001. These sums are for 
contract work, but the main items will be 55,0001. 
for labour and 238,000/. for materials spent at 
Portsmouth. The total will be 351,443/. The 
sum spent on this ship up to the end of the 31st 
of this month—the end of the present financial 
year—-will be 214,500/., and as the grand total 
cost chargeable to the Navy votes is to be 827,9781., 
there will remain to be done at the end of next 
year, work to the value of 262,035/., exclusive of 
56,340/. for guns, &c., chargeable to the Army 
vote. With regard to the Nile, the figures are 
somewhat similar, excepting that not such rapid pro- 
gress will be made, the sum estimated to stand over 
at the end of next year being 355,4861. 

To sum up, out of thirty-seven ships, building or 
incomplete, at the end of next March, itis expected 
that twenty-six will be finished by that date ; 
leaving only nine out of the programme of 1885, 
There will be in addition two other ships not 
belonging to that programme, to be thereafter 
finished. 

At this point it may occur to the critic of ship- 
building policy to speculate what will be the nature 
of next year’s programme. If we are to have then 
so little building on hand, and we have now no 
important vessels to be laid down, either next year 
must see a very heavy list, or! we are going to 
relax our efforts to keep the fieet in the forefront 
of that of naval powers. In the statement that 
the First Lord of the Admiralty issues, the follow- 
ing very sound remarks occur : 

‘One obstacle to securing economical results 
from the dockyards has been the spasmodic action 
in regard to the extent of new work. The Controller 
of the Navy, as a great employer of labour, has, in 
consequence, been unable satisfactorily to regulate 
the employment of men and the distribution of work 
to the different trades. If the extent of tonnage 
to be laid down at each yard from year to year were 
known with any degree of accuracy, the nec 
men of the several trades connected with shipbuild- 
ing could be employed, and the vessels could be 


commenced in such rotation and at such intervals | ¢; 


as would permit the men of a certain trade to move 





from ship to ship as their particular description of 
work was completed.” 

Nothing could be truer than these remarks, and 
on the face of them we would ask, why some im- 
portant vessels are not to be laid down to carry on 
the work now so rapidly being completed? Two 
possible answers to this question occur tous. Either 
the Admiralty is afraid to ask for the money, or 
else the constructive department is unable to advise 
what type of ship is to take the place of the exist- 
ing first-class battle-ship. The former solution to 
the problem is one very possible, and strictly in 
accordance with precedent ; although Lord George 
Hamilton has on occasions shown a sturdiness of 
purpose that is somewhat rare amongst First Lords. 
The alternative proposition would open up quite a 
new feature in naval administration, and we must 
say that Mr. White has never displayed any 
notable diffidence as to his professional abilities. 
There is, however, a third point of view from 
which the possibilities of the situation may be 
surveyed. The constructive department may be 
quite convinced as to the course which they 
would recommend, but the naval element in the 
management of affairs may be quite as satisfied 
that their views are unsound. Such a state of 
affairs would lead to a dead-lock which only the 
supreme authority of the Board could overcome, 
and that authority, as we know, has already been 
invoked in the case of the Nile and Trafalgar. It 
will perhaps not be rash to say that had the Con- 
structive Department had their own way we should 
now have large vessels without side armour on the 


| stocks, battle-ships of the Italian type but of im- 


proved design, and we certainly should not be 
building the Trafalgar and Nile. 

Those who are fond of ‘‘ reading between the 
lines” may fancy they detect some signs of this 
in the rules, now published, affecting ‘‘ Pro- 
cedure to be observed with Regard to Prepara- 
tion of Designs of Her Majesty's Ships ;” 
although we must confess there was ample reason 
for the preparation of these rules irrespective of 
any case such as we have supposed. The First 
Lord of the Admiralty makes the increased draught 
of the Warspite and Impériéuse responsible for 
calling these new regulations into existence, and the 
reason thus assigned is a very sufficient one, but 
the minute in which they are embodied might easily 
have arisen from a difference of opinion between 
the professional and naval authorities on the ques- 
tion of side v. internal armour. These rules are so 
important that we give the Appendix in which they 
are quoted at length. 


Procedure to be observed with Regard to the Preparation of 
Designs of Her Majesty’s Ships. 

1, Cases having recently been brought to the notice of 
my Lords in which the immersion of a ship when com- 
pe for sea will be seriously and prejudicially affected 

y reason of introduction during construction of additions 
and alterations to the hull, machinery, complement, arma- 
ment, &c., the procedure hereafter defined is to be strictly 
observed. 

2. When a design for a ship is required, the Controller 
will furnish the Board with a general idea of the class of 
vessel required. 

3. The Controller will, after conferring with the First 
Naval Lord and obtaining his written approval as to the 
speed, armament, complement, and sail power, if any, in- 
struct the Director of Naval Construction to prepare a 
sketch design for consideration, embodying such features 
as may have been decided upon by the First Naval Lord 
and the Controller. 

4, The Director of Naval Construction, after conferring 
with and obtaining the opinion in writing of the Director 
of Naval Ordnance and the Engineer-in-Chief as to the 
armament and machinery respectively, is to prepare a 
sketch which shall be submitted to the Controller, who 
will bring the same before the Board. 

5. If the sketch design is generally approved by the 
Board, orders will be given by the Controller that the 
design is to be worked out in detail or modified witha 
view to its ultimate adoption. (The sketch design will be 
prepared in accordance with the following Board minute 
of September 2?, 1886. relating to load draught. ) 

6. The Director of Naval Construction will, in consulta- 
tion with the Director of Naval Ordnance and the Engi- 
neer-in-Chief, complete the design and submit it with a 
full and careful description of the expected qualities and 
capabilities of the ship for the concurrence of the Con- 
troller, by whom it will be sent to the Secretary for 
circulation to the several members of the Board before 
being considered at a Board meeting. 

After a design has been approved by the Board and has 
received the Board stamp, not any alteration or addition 
either in hull, machinery, armament, complement of men, 
boats, or stores, or other details shall be permitted with- 
out the concurrence of the Board. 

7. The Controller shall be responsible that not an 
deviation from the designs approved by the Board s 





Regulations such as these, if strictly adhered to, 
will materially affect the authority, dignity, and 
importanceof theConstructive Department. Itis true 
that the Director of Naval Construction has always 
been but an official in the Controller’s Department 
(although Mr. White has been made an assistant 
controller), but as a matter of fact he has until re- 
cently been the chief factor in determining the 
designs of ships. The new rules, however, seem 
to indicate that the professional officers are simply 
to use their skill and knowledge in putting into prac- 
ticable form the ideas and opinions of their naval 
superiors. How the matter will work out remains 
to be seen. Perhaps the chief sufferer will be Sir 
Edward Reed, for it would be very poor sport for 
that severe critic to have nothing better than naval 
lords to gird at on the score of unarmoured ends 
and other matters of a similar nature. 

Another subject dealt with in the present esti- 
mates is the depreciation of the fleet, and the 
following, subject to certain necessary restrictions, 
is set down in Lord George Hamilton’s statement 
as a reasonable scale on which to fix the annual de- 
preciation for the different classes of vessels : 

1. On armoured, protected, and partially pro- 
tected iron or steel vessels, for 22 years from date 
of completion, 4 per cent. 

2. On corvettes, sloops, torpedo cruisers, gun 
vessels, gunboats, troopships, and other vessels, 
for 15 years, 6 per cent. 

3. On torpedo boats, steam launches, &c., for 
11 years, 9 per cent. 

4. On small vessels, tugs, and yard craft, for 
18 years, 5 per cent. 

5. On guard, receiving, training, and harbour 
vessels, for 22 years, 4 per cent. 

In working out these percentages it was found 
that the sum of 1,803,000/. is the minimum amount 
of new construction (exclusive of gun mountings 
and special fitting) required to meet the annual 
depreciation or wastage of the Navy. 

We have not space to follow the First Lord in 
the other questions he discusses, but in conclusion 
must express our admiration for the excellent plan 
he has inaugurated of publishing an annual state- 
ment ; and we do this with greater readiness, as it 
is a course we ourselves suggested in these columns 
above two years since. 

We propose next week to give a short account of 
the lengthy, not to say wordy, discussion that took 
place in the House of Commons in passing the 
Naval Votes, a duty which the limits of space pre- 
vent us carrying out on the present occasion. 





ALUMINIUM. 

Our own pages and those of our contemporaries 
have shown that for some time past metallurgists 
and chemists have been giving very close attention 
to the subject of the production of aluminium. The 
introduction of this metal at a price which would 
permit of the use of its alloys for constructive pur- 
poses, would not only bring a handsome reward to 
its inventor, but would also open new fields of engi- 
neering enterprise, and consequently every attempt 
to produce better means for its attainment, whether 
it be by the cheapening of the materials employed 
in the manufacture, as by Mr. Castner’s new 
sodium process (see page 86 ante), or by the in- 
vention of an entirely new method, such as we are 
about to describe, must have a high interest for our 
readers. 

We have recently had the opportunity of seeing 
commercially pure metallic aluminium produced 
direct from its ore by a process invented and carried 
out by Dr. Kleiner, of Zurich. The entire opera- 
tion only occupies from two to three hours, and is 
effected by the simplest apparatus. A steam engine, 
a dynamo, and a hearth or melting vessel are all that 
are absolutely necessary, and by these appliances 
the aluminium is divorced from the elements with 
which it is combined in the ore, and is produced in 
lumps, which vary in size from a marrow-fat pea 
to a small potato. The agent which effects the re- 
action is the electric current, but it plays an en- 
tirely different part from that which it takes in the 
Cowles* aluminium furnace. In that the current is 
merely a source of heat, and serves to raise the 
aluminium ore (corundum), together with the copper 
and the carbon, by which it is surrounded, to such a 
temperature that the oxygen in the ore combines 
with the carbon, and the aluminium alloys itself 
with the copper. In the Kleiner process it is the 


4 place whieh would ti any way wifect the ieniveon chemical power of the current which is principally 
of the ship when completed for service. 





* Vol. xlii., p. 39, 
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brought into play, the metal being extracted by 
electrolysis at a low temperature. At the same 
time there is sufficient heat developed to fuse the 
ore, and thus bring it into a fluid condition, which 
is an essential condition of a material before it 
can be electrolysed. As the substance employed 
melts at a low heat it rapidly attains the fluid state 
and becomes a conductor, and after this is arrived 
at there is little or no further rise of temperature, 
asthe comparatively large area of the bath offers 
but small resistance to the passage of the current, 
and hence after the preliminary operation is com- 
plete the action becomes mainly chemical. 

The ore employed is cryolite, a double fluoride of 
sodium and aluminium. This is ground to a fine 
powder, and under the action of the current has its 
aluminium removed, leaving a double fluoride of 
sodium, which is soluble in water. After the pro- 
cess has been carried as far as is commercially eco- 
nomical, the slag is allowed to cool, and is then 
broken up and washed. The metal comes out in 
lumps, the soda salt is dissolved, and can be saved 
for conversion into caustic soda, while the unre- 
duced ore, which is insoluble, is dried and returned 
tothe bath. It will be seen from this that the two 
elements of the process are the ore, and the power 
required to drive the dynamo. As aluminium 
enters into very firm union with other bodies it 
requires the expenditure of a large amount of 
energy to break up the connection, the theoretical 
result attained by an amount of electric energy re- 
presented by one horse-power per hour, being 
34 grammes (;4o lb.) Of course, the full efficiency 
cannot be obtained in practice, but in an experiment 
made in London by Dr. John Hopkinson, F.R.S., 
it appears that 3 grammes of metal per horse-power 
are already attainable when working on a very 
moderate scale. In other words, adynamo machine 
giving 100 electric horse-power, and working twenty 
hours per day, would produce 801b. of pure 
aluminium per week of six days. 

The hearths or crucibles in which the operation 
is carried out are very simple. According to one 
arrangement an ordinary plumbago crucible has a 
carbon electrode, formed of a group of rods, in- 
serted through the bottom (negative), and a second 
eleetrode (positive), fixed to a bracket above, 
dipping into it. Another method, which is pre- 
fered, is to use a vessel or cavity formed of 
bauxite pressed hydraulically into a box or case. 
In either case the heat is so low and is so entirely 
confined to the interior of the bath, that there is 
no injurious action on the walls. At the commence- 
ment of the operation the ground and dried cryolite 
is placed in the vessel until the lower electrode—the 
cathode—is covered, and then the centre rod of 
the upper electrode is lowered until an arc is 
established, the current having about 80 to 100 
volts, and 60 to 80 amperes. A very short time 
suflices to effect the fusion of the cryolite in the 
immediate vicinity of the arc, and fresh powder is 
added until there isa glowing fluid mass in the 
centre of the bath. This makes a path for the 
current which no longer forms an arc, and as 
the heat extends other rods of the upper elec- 
trode are gradually brought down until the 
greater part of the contents of the bath are exposed 
to the current. At the same time the electro- 
motive force of the current is reduced to 50 volts. 
A smooth and tranquil fusion, at the lowest possible 
temperature, is maintained from two to three hours, 
and then the process is stopped and the current 
switched on to another vessel. 

An important and valuable improvement on the 
above has, we learn, just been patented by Dr. 
Kleiner. It was found that the consumption of the 
carbon rods used as anodes formed an expensive 
item of cost in the process, and having observed 
that the ends of these rods submerged in the molten 
bath of cryolite remained almost intact throughout 
the operation, whilst that portion immediately 
above the surface, and for about 2 in: to 3in. up- 
wards, was more or less eaten away to the core, it 
was decided to adopt a new system of applying the 
positive carbons to the bath. This system consists 
in completely submerging hollow cylinders of pure 
carbon in the melted cryolite, and connecting them 
with the positive current by means of projecting 
ears through each side of the vessel ; whilst the 
negative carbon is raised up through the bottom of 
the vessel until its apex is on a level with the 
upper part of the hollow carbon cylinder. Bein 
thus fixed in position, the powdered cryolite is f 
in as in the previous system, and the first fusion is 
achieved by forming an are between the negative 





carbon and one long carbon rod suspended from the 
top used only for this purpose, and which can be 
moved in any direction by the hand, so that as the 
cryolite around the two poles is melted, the positive 
rod is slowly moved across the vessel towards the 
hollow carbon cylinders forming the sides, until the 
current freely flows through the melted cryolite 
between these and the negative carbon in the 
centre. This requires about ten minutes, and once 
attained, the carbon rod is withdrawn, and the 
electrolytic process continues its even course to the 
end—the bath flowing smoothly—whilst the hollow 
carbon cylinders scarcely, if at all, attacked, will 
serve over and over again. 

Such is the process now adopted, and it will be 
readily seen that not only is it simple, but also that 
its cost can be readily calculated. Cryolite can be 
obtained practically pure from Greenland in any 
quantities at from 181. to 20I. a ton at the outside, 
but an artificial cryolite can be made at about half 
this cost, and no doubt will be as soon as there is a 
demand sufficient to warrant its manufacture on 
a large scale. Its exact composition is Al’ Fl® 
6 Na FI, the proportions of the various elements 
being aluminium, 12.85 per cent.; sodium, 
32.85 per cent.; and fluorine, 54.30 per cent. 
The production of electricity in large currents 
is no longer a matter of experiment, and its cost 
can be calculated exactly, being merely a matter of 
horse-power. In order to reduce this expense, water 
rights over half the River Rhine at Shaffhausen, 


where the Rhine falls are situated, had been|& 


acquired by those interested in Dr. Kleiner’s 
process, together with a site occupying six acres of 
freehold ground, but unfortunately the government 
of the cantons of Shaffhausen has declined to allow 
the falls to be used to this extent, on the grounds 
that the hotel keepers in the neighbourhood would 
be prejudiced by the falling off in tourists and 
visitors who annually flock there in thousands to 
admire our European Niagara. Itis calculated that 
the power at this spot is equal to 15,000 horse-power, 
and that it would suffice to produce 600,000 lb. of alu- 
minium per annum at an extremelycheap rate. Even 
if only a part of the power was employed in the 
first instance, the metal could be put on the market 
at half the present rate, and yet yield a very high 
profit to the manufacturers. However, this is an 
aspect of the matter which does not concern us at 
present. Any one who is interested in it can form 
for himself a pretty correct estimate of the cost of 
aluminium by this process, whether the power be 
obtained from a waterfall, or from steam engines 
situated in a district of cheap fuel.* 

It is not easy to point to any actual demand for 
pure aluminium on a large scale, but its qualities 
are such that it may be confidently predicted that 
the supply would create the demand. In the 
form of an iron alloy it is already used in the 
production of ‘‘ Mitis” castings, and all who 
have had the opportunity of examining these 
productions will understand what extensive open- 
ings will be found for them in the future. 
Textile machinery alone could absorb enormous 
quantities of them, while if it be proved true, 
as stated, that the addition of aluminium to steel 
will ‘insure sound castings, another wide outlet 
for the metal will be found. For military and 
naval appliances, where lightness is often of the 
greatest consequence, the use of aluminium bronze 
is assured as soon as the price is reduced, while in 
the arts an alloy with the appearance of gold, the 
strength of steel, and the ductility of charcoal iron, 
must find a thousand purposes for which it will 
carry its own recommendation. Dr. Kleiner’s pro- 
cess was first noticed in June, 1886, and brought 
into its present practical prominence by Major 
Ricarde-Seaver, F.R.S.E., who during some years 
has given special scientific attention to the produc- 
tion of aluminium. We are indebted to his courtesy 
for the opportunity of visiting the works in Farring- 
don-road, and thus giving the first public technical 
description of this interesting invention. The 
dynamos used are the Edison-Hopkinson, made by 
Messrs. Mather and Platt, Manchester, and for 
electrolytic purposes seem all that can be desired, 
although not specially built with that object. 


* Indeed, since the Khine falls have been refused to 
those interested in the patents, we are informed they have 
decided to hire a large mill either in Wolverhampton, 
Birmingham, or Lancashire with a minimum of 500 horse- 
power in order to test the process on a small commercial 
scale for a year, and if successful increase the power to 
several thousands. The output of pure metal (aluminium) 
from — preliminary works will not be less than 200 lb. 
per week, 








THE FOREIGN IRON AND STEEL 
TRADES. 

Tue returns of the British Iron Trade Association 
show that the year 1886 was a trying one to some 
of our foreign rivals, and that several of them were 
not able to find markets for their usual output. On 
the Continent, Germany appears to have the best, 
while in the United States the coming revival was 
already making itself felt verysensibly. That country 
took in 1886, from Lake Superior mines, 1,052,481 
tons of iron ore more than in 1885; the imports 
from abroad increased by 648,647 tons, and the 
supply from other sources by about a million 
and a half of tons. The increased production of 
iron ores during the year may be put down at 
23 million tons, a rise quite unprecedented in the 
history of the iron trade of the States. 

In addition to this the imports have risen from 
390,786 gross tons to 1,039,433 tons. In 1879 the 
iron ore used in the States was 5,200,000 tons, and 
last year it was just double that amount. There was 
naturally a large increase in the make of pig iron, 
the output rising from 4,044,526 gross tons to 
5,684,543—of this 2,099,597 net tons were anthra- 
cite, 460,917 were charcoal, and 3,806,174 tons 
were coke iron. The stocks unsold at the end of 
the year amounted only to 249,504 net tons, as 
compared with 416,512 tons at the end of 1885, 
and 593,000 tons at the end of 1884. The production 
of Bessemer steel ingots during 1886 was 2,269,190 
ross tons, and that of rails 1,562,410 gross tons, 
the former being an increase of 698,670 tons and 
the latter of 602,939 tons. The Clapp-Griffiths 
steel produced in 1886 is returned at 46,371 net 
tons, as compared with 21,647 net tons in the pre- 
vious year. There was a large increase of imports 
a? and steel, as shown by the accompanying 

able : 


1886, 1885. 
Gross Tons. Gross Tons. 

Scrap iron ,103 15, 
Bar iron 29,149 35,251 
Steel rails ies ae 41,581 2,395 
Bloom, billets, &c, ... 149,287 33,718 
Wire rods... if 965 105,148 
Tin plates 257,686 256, 
Pig iron... 361,768 164,349 


Of iron and steel of all kinds, the imports were 
1,098,562 tons in 1886, and 578,476 tons in 1885. 

In Germany the production of iron ore has been 
undergoing a remarkable increase since 1878, the 
amount having risen from 5,457,101 tons to 
9,157,866 tons. This augmentation of output is 
without parallel in the same interval in any Euro- 
pean country, and is only equalled in the United 
States. The increase of ore output for the seven 
years in question would be equal to about 850,000 
tons of pig iron, but the total increase in the make 
of pig in Germany in the interval, has been 
1,450,000 tons, so that 600,000 tons must have been 
made from ores from other sources. There were 
1,771,158 tons of iron ore exported from Germany 
during 1885 ; a simple calculation, therefore, shows 
that there was an average consumption of 2.33 tons 
of ore per ton of pig iron made in Germany and 
Luxemburg. For the first time for many years 
there was during 1886 a decrease in the production 
of pig iron in Germany, the figures for the last 
five years being : 


1882 3,170,957 
1883 3,410,988 
1884 3,572,155 
1885 3,751,775 
1886 3,368,703 


In the last year there occurred a notable decrease 
of 449,079 tons in forge iron and spiegeleisen. Con- 
currently with an increase of production there was 
a decrease in the number of works, in the number 
of furnaces in blast, and in the number of workmen, 
showing an improvement in practice, The export 
trade for Germany appears to have been good 
during 1886, for the exports of pig iron were 
345,387 tons, as compared with 276,764 tons in 
1885, and the exports of manufactured iron and 
steel were 864,775 tons, as compared with 772,686 
tons in the previous year, In the matter of iron 
and steel wire there was a notable increase of about 
43,000 tons, and in section iron of 13,000 tons, 
The exports of bar iron increased from 144,000 tons 
to 177,000 tons. 

The ore import trade of France is undergoing a 
change, the receipts from Germany increasing while 
those from Algeria and Spain are decreasing. The 
total imports have decreased from 1,419,521 tons 
in 1885 to 1,158,581 tons in 1886, and as the output 
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of iron is not seriously diminished, it follows that 
local ores must have been drawn upon to a greater 
extent. The make of pig iron during the first part 
of 1886 is returned at 763,225 tons, as compared 
with 829,366 tons during the first half of the pre- 
vious year. This shows a slight diminution, but 
there is reason to believe this loss was retrieved 
during the latter half of this year. The decline in 
the production of wrought iron still continues, the 
output in the first half of 1886 being less than that 
of the corresponding period of 1885 by about 20,000 
tons. The production of steel rails shows a decrease 
of 35,815 tons in the half-year, while the total 
make of steel has fallen 224,785 tons, a drop of 
31,174 tons as compared with the first half of 1885. 
The following are the figures for the different kinds 
of steels for the half-year : 


tons. 
Bessemer rails 131,238 
Siemens ,, sp ea 8,031 
Bessemer merchant steel as 15,421 
Siemens 4 a tr see 29,829 
Bessemer plates ... 4,843 
Siemens o nee i ak Sid 15,341 
Puddled steel e ai 2. ais 6,438 
Cementation steel... : i 853 
Crucible steel 2,929 
Other  ,, : 2,794 


The exports of France as well as the imports are 
increasing considerably, and in 1886 amounted to 
47,672 tons as meres with 37,712 tons for the 
previous year. The last two years have been 
noticeable for the increase of area over which the 
exports have been spread, and for the fact that 
French railmakers are securing orders in distant 
neutral markets. 

The production of pig iron in Belgium has de- 
clined from 751,000 tons in 1884 to 715,000 tons in 
1885, and to 697,000 tons in 1886. The principal 
decrease is in forge iron, and would seem to point 
to the fact that the production of manufactured 
iron in Belgium is declining. The figures given in 
the provisional returns make the production appear 
stationary. The imports of pigiron in 1881 amounted 
to 85,706 tons, and the exports to 21,797 tons, the 
total consumption being 761,019 tons. The output 
of steel ingots has fallen from 155,000 tons to 
139,000 tons, while finished steel has risen from 
125,000 tons to 129,000 tons. In the export trade 
there has been an increase in rolled steel (other 
than rails), in pig iron, in old iron, in iron plates, 
in wrought ironwork, and in iron castings; there 
has been a decrease in iron ore and steel rails. The 

rincipal increase of trade has been with Italy, the 
Balkan peninsula, the United States, and South 
America ; there has been a decrease with Turkey. 

The remaining countries of Europe can be rapidly 
dismissed. In Austro-Hungary 499,047 tons of pig 
iron were produced in 1885, of which 407,749 tons 
were forge, and the remainder foundry iron. There 
were exported 9650 tons of pig iron, and imported 
49,250 tons. The imports and exports of manu- 
factured iron and steel nearly balanced each other. 
The imports of wrought iron and steel showed a 
decline in 1885 of 12,708 tons, and the imports 
of machinery fell from 34,690 tons to 25,345 tons. 
In Italy the production of pig iron is stationary, 
but it is expected that on the completion of the 
new works of the Terni Company, the output of 
both iron and steel will be more nearly equal to the 
ordinary requirements of the country. In 1885 
the output of iron ores in Sweden amounted to 
only 873,362 tons, the smallest return for a number 
of years. The make of pig iron steadily increases, 
and in 1885 was 464,000 tons as compared with 
430,000 tons in 1884. 


NOTES. 
Srix v. Wire SusPEnstons. 

Mr. R. H. M. Bosanquet has pointed out that 
the silk fibre suspension in galvancmeters is apt to 
prove capricious and produce deflections due to its 
own condition. He has therefore substituted fine 
wire with a gain in certainty if a loss in delicacy. 
In connection with this subject we may mention 
the Wolaston platinum wire which was drawn in a 
silver tube; the silver being afterwards dissolved 
away by acid. Specimens of this wire are known to 
have a diameter of one-fourth or one-fifth thou- 
sandth of aninch. It is, we believe, used in the 
suspension of Professor Minchin’s electrometer by 
Mr. Groves. 

Tue PHOSPHORESCENCE OF ALUMINIUM. 

In 1859 M. Edmond Becquerel proved that 
aluminium was one of the most curious substances 
to examine in the phosphoroscope. It emits a red 











light which in the spectroscope is decomposed into 
certain characteristic lines. Precipitated aluminium 
imperfectly calcined often emits a greenish light ; 
but in calcining it anew at a temperature between 
1200 and 1400 deg. C, it emits the red light. He 
also showed at that time that certain substances 
mixed with aluminium can influence the intensity 
of the light emitted. Quite recently M. Becquerel 
has confirmed these observations by fresh experi- 
ments, although the experiments of M, Boisbaud- 
ran, to which we referred in a recent Note, would 
seem to point to an admixture of chrome as the 
source of the light. 


EectricaL PRroGREss IN JAPAN. 

Mr. Fujioka, a Japanese engineer, recently gave 
some interesting particulars of the progress of 
electrical engineering in Japan, at a meeting of the 
National Electric Light Association in Philadelphia. 
The first Japanese telegraph line was put up in 1869, 
a Breguet A B C instrument being used, and since 
then Siemens Morse ink-writers have been intro- 
duced. Most of the towns are now connected by 
telegraph under Government control. Aérial lines 
are used with the exception of a few subterranean 
cables. Telephones are yet few, owing to Govern- 
ment objection to grant licenses ; but Mr. Fujioka 
anticipates that this drawback will sooner or later 
disappear. The Brush electric light is installed in 
some factories, mills, and dockyards, and the Edison 
light in others ; for example, the Osaka.cotton mill, 
as well as the Imperial Military College, and the 

rinting office of the Official Gazette. The Tokio 

lectric Light Company has been started and have 
a contract for lighting the new imperial palace 
with 2000 incandescent and 100 are lamps. A 
central station will be formed near the palace, and 
the various ministerial residences will also be lighted 
from it. Tokio has a million inhabitants and only 
one gas company, which sells gas at 24 dollars per 
1000 cubic feet, so that there is a field for the new 
company. Electric motors will also find a place in 
the small factory and printing offices of the city. 


A Rep-Hor TreterHone TRANSMITTER. 

Professor G. Forbes and Mr. John Munro have 
recently made some experiments with a red-hot 
wire as a telephone transmitter ; an account of 
which has been communicated to the Royal 
Society. A fine platinum wire, from .001 to .005 in. 
in diameter, and several inches long, was in- 
cluded in the circuit of a charged accumulator, 
and the primary wire of an induction coil. 
receiving telephone was connected in circuit with 
the secondary wire of the induction coil, The 
battery power was such that the fine wire in the 
primary circuit was heated to a high temperature 
and rendered incandescent. When in this con- 
dition, on speaking to it the words could be heard 
in the receiving telephone. The explanation of the 
henomenon is, that the sound waves passing the 
Incandescent wire in quick succession altered its 
resistance by cooling, and thus varied the strength 
of current in the primary circuit. The fluctuations 
of current thus caused excited corresponding fluc- 
tuations in the secondary circuit, and these 
reproduced the voice in the receiver. Spiral wires 
in the form of watch-springs, of steel and platinum 
iridium were tried in place of the straight wire 
with some success. An india-rubber diaphragm 
was also interposed between the voice and the 
heated wire, and found to influence the wire like 
the direct voice. Mechanical vibration did not 
affect the apparatus. 


Borter Expiosions ABRoaD, 

An account has just been published by a Mr. 
Azbeloff, of the increasing number of boiler explo- 
sions on the Continent, and the necessity for 
adopting more stringent legislative enactments to 
cope with them. According to his statistics every 
day 4,000,000 people and 2} million tons of goods are 
transported through the agency of steam. The 
total number of fatalities throughovt the world 
annually through boiler explosions exceeds 4700 
persons. England he places to the front in regard 
to the exhaustive character and excellence of her 
statistics, and also with respect to the care taken to 
keep down boiler explosions toa minimum. Austria 
and Germany, however, both surpass her in the 
stringency of the measures adopted to secure capable 
engineers and machinists. Austria, in particular, lays 
particular stress on the respectability and general 
good behaviour of the men ; a matter not so closely 
looked after in other countries. In Germany the 
examinations imposed by the State are very severe, 
and involve years of experience as well as technical 





training. France imposes heavy fines on those who 
employ incapable engineers, or act as engineers 
without being duly qualified. Russia alone, accord- 
ing to Mr. Azbeloff, peponss to possess no laws or 
regulations of note, while statistics as to the number 
of boiler explosions that occur are never published, 
Yet boiler explosions there, he asserts, are as fre- 
quent as anywhere else, if not more so, and there 
are abundant reasons why Russia should adopt 
without delay regulations enforced in other coun- 
tries. It is reported that the Imperial Technical 
Society at St. Petersburg has recently taken the 
matter up, and intend pressing it upon the Govern- 
ment, 
GERMAN Patent EXAMINATIONS. 

The deep annoyance experienced in this country 
from the system of examinations of patents carried 
out in Germany is evidently also felt in France, 
for Le Monitewr des Inventions Industrielles has 
recently devoted a long article to the subject, 
setting forth the hardships experienced from the 
arbi action of the examiners, who are em- 
powered to decide both as to the novelty of an in- 
vention and as to whether it is worthy of a patent. 
It has been pointed out again and again in our 
columns that it is often impossible for any official 
body to decide on the novelty of an invention ; 
even when a patent stops the way of a whole 
industry, meh i evidence of its want of novelty 
is often overlooked for years, in spite of the scrutiny 
of a thousand eyes, and the accumulated informa- 
tion of hundreds of minds. On the other hand, 
both in Germany and America most flagrant 
examples of old inventions being re-patented have 
been brought to light after they have sailed a 
smooth course past all the examiners, while the 
refusals in the former country are often quite in- 
comprehensible. Inventors giving instructions to 
their patent agents for foreign applications re- 
lating to chemical matters are generally. told that 
serious difficulties will be encountered in Germany, 
and when they inquire the reason the agent shrugs 
his shoulders and remarks that the Germans cannot 
believe that foreign chemists can teach them any- 
thing. English inventors are thus placed ata great 
BAR oe te for they have to pay the expenses of 
the patent, and if they are dissatisfied with the 
verdict of the examiner, that of the appeal, while 
the German gets his patent here without trouble. 
Tn his own country he has to run the same gauntlet 
as the foreigner, but he is, at any rate, on the spot, 


A! and finds the objection stated in his own language ; 


there is also a suspicion abroad that the patriotism 
of the examiners warps their judgment in some 
cases. 
Tue CanpanwaR Ratiway. : 

TheGovernment haveadmitted in the House of Com- 
mons that 100 miles of railway are being constructed 
in the Pishin Valley. This is ample to complete 
the line to Candahar, and although Sir J. Gorst has 
declared that ‘‘the Secretary of State will be happy 
to communicate to the House any designs for ex- 
tending it as soon as adopted, if it be consistent with 
the interests of the public service to do so,” there 
is every likelihood that the line will be pushed on 
without paying any heed to political bigots. In the 
event of a war with Russia, English troops would 
have to be sent on immediately to occupy the 
Helmund position, 80 miles beyond Candahar, and 
seeing that even now, according to Mr. Charles 
Marvin, Russia from her home provinces can place 
troops in sight of Candahar in advance of troops sent 
thither from England, the sooner we have our rail- 
way to Candahar finished the better. A good deal 
has to be done before it gets there, it should be 
remembered, the country not being simply a flat 
steppe of the character traversed by the Russian 
Asiatic railways. From the Pishin Valley the line 
has to find an easy route to the top of the adjacent 
Kwaja Amran range, and as this lies within the 
Indian frontier, we may expect to see this section 
continued the moment the survey parties now 
searching for the best route send in a definite report 
to the Government. The next section descending 
to the} Candahar plain, but not infringing to any 
important degree on the Ameer’s territory, is more 
doubtful, but all the same stands a good chance of 
being takeninhand, Afterwards will remain about 
40 or 50 miles across the plain to Candahar, and as 
this can be done in a few weeks the completion of 
this section will simply depend upon circumstances. 
Seeing that Candaharis an important trading centre, 
Birmingham and Manchester ought rather to press 
on the line thither than delay it; for the 100 miles 


of rails having been already paid for, why not lay 




















Marcu 25, 1887. ] 


ENGINEERING. 


281 








OLD PUMPING ENGINE AT THE DENBY COLLIERY, NEAR 


(For Description, see Page 285.) 








them down and utilise them to the development of 
trade instead of demanding that they shall remain 
in store rusting at Pishin? Providing the Ameer’s 
consent can be obtained for this, the commercial 
classes of this country are the last thatshould object. 
French and German merchants and manufacturers 
are wiser, and uphold measures of this kind that 
may do good to trade, with a result that is seen in 
the briskness of their commerce and the ignomi- 
nious stagnation of ours. It isa disgrace to us that 
Russian wares should be found in the bazaars of 
Candahar at all. A railway would soon remedy this 
to our advantage. 








THE LATE MR. WILLIAM DENNY. 


NEVER since the death of John Elder, in the year 
1869, has there been experienced such profound and 
sincere regret at the decease of any person promi- 
nently identified with the great shipbuilding industry 
of the Clyde, as has been expressed during the past few 
days at the sad news that was received in Dumbarton 
and Glasgow last week concerning Mr. William Denny, 
of the well-known firm of William Denny and Brothers, 
Leven Shipyard, Dumbarton. Since the date referred 
to such men as Robert Napier, Robert Steele, and 
Charles Randolph have departed from the scene of 
their valuable labours, but in each case it was in the 
fulness of time. Then, there were others, like Jamés 
R.. Napier and John L. K, Jamieson, who died younger, 
but who had practically retired from active labour in 
the work in which they acquired their distinction. In 
the case of William Denny, however, we lose one 
who had not yet completed his fortieth year, though 
he had for a considerable period been known as a 
man of brilliant parts, alike in the science and art of 
naval architecture, and in the various sciences which 
have in recent years so largely contributed in its de- 
velopment, There was abundant reason for believin 
that Mr. Denny, had life been spared to him, woul 
eventually have risen to a position of the very highest 
eminence in his profession. 

Mr. Denny’s death occurred at Buenos Ayres on 
Thursday, the 17th inst. In the summer of last year 

went to the River Plate, partly with the view of 











improving his general health and specially to assist in 
transacting some business connected with the affairs of 
the La Plateuse Flotilla Company, in which his firm 
and other Scotch shipowners had a large interest. He 
was accompanied by Mr. Galloway (of Messrs. Patrick 
Henderson and Co., Glasgow), one of the directors of 
the company, and the special business was so far over- 
taken that that gentleman was able to return home 
last December, leaving his colleague to complete the 
arrangements. Only four days before his death was 
known to his relatives he had forwarded a long tele- 
gram to the directors of the Flotilla Company in Glas- 
gow, stating that the important business transactions 
with which he had been charged were finished, and 
that it was not necessary to communicate with him 
any further, as he had determined to leave at once 
for home, There had been an epidemic of cholera in 
Buenos Ayres, and as the telegram which was first 
received in Glasgow on Friday only intimated that Mr. 
Denny was seriously ill, and that he was not expected 
to recover, the conclusion at first arrived at was that he 
had been a victim of that epidemic. The news was at 
once communicated to Mrs. Denny in Paris, and from 
her an answer was received stating that her husband 
was dead. It was not till Saturday afternoon that the 
details of his lamented death were publicly announced. 
As was well known to all his personal and professional 
friends, Mr. Denny was possessed of such an ardent 
temperament that he could not spare? himself in any 
work or business that he took in hand ; and as might 
be expected he suffered from over exertion. Several 
years since Mr. Denny had a serious attack of typhoid 
fever, the seeds of which he contracted, we believe, in 
Southern Italy. The attack was so virulent that for 
a time his life was despaired of, and it is probable that 
he never wholly recovered from it. It will scarcely 
surprise any one who knew him well to learn that, as a 
result of his ardent application to work, regardless of 
his personal benefit, Me Denny suffered latterly from a 
serious breakdown of his brain ; and it was this which 
led to the lamentable termination of his most useful life; 
in short, he died from a shot by his own hand. When 
the sad intelligence became known in Dumbarton 
on Saturday a deep and universal gloom was cast over 
the town ; the flags were run up half-mast high in the 
town, and all labour was suspended in the works of 
Messrs. Denny. 


DERBY. 











As we have already indicated, the deceased was a 
member of the firm of William Denny and Brothers, 
shipbuilders, which dates back to the year 1844, and the 
members, of which were at first his uncles, William and 
Alexander, and his father, Peter Denny. They were all 
sons of William Denny, who, for a considerable period, 
occupied the famous ** Woodyard,” where he built the 
Marjory, the Rob Roy (both engined by David 
Napier), and many other notable craft, during the early 
years of steam navigation, Eventually the Resteane of 
William Denny and Brothers, owing to deaths and 
secessions, was wholly in the hands of Mr, Peter 
Denny, who was joined in the year 1870 by his eldest 
son, whose untimely decease is now so profoundly 
mourned. Mr. Peter Denny survives his distin- 
guished son, and still remains the head of the firm, 
as he also is of the firm. of Messrs. Denny and Co., 
marine engineers, a business which he was the chief 
means of establishing in the year 1851. In one or 
other of the two important concerns on the River 
Leven, he has associated with him Mr. Walter Brock, 
his nephew, Mr. James Denny, his three remaining 
sons, Peter, John, and Archibald, and Mr. John Ward. 

The deceased, Mr. William Denny, who was for a 
long time the managing partner of the shipbuilding 
concern which has become such a prominent feature in 
the industrial and social life of Dumbarton, was, as 
we have said, scarcely forty years of age at the time of 
his death. After receiving a good elementary educa- 
tion in the Dumbarton Burgh Academy, he proceeded 
to the famous High School of Edinburgh, where he was 
placed under theimmediate care of the late Mr. John Car- 
michael, an able and most accomplished teacher. 
With the exception of a short time, which he spent in 
Jersey, he remained there till he was seventeen ven 
of age, when he entered the workshops of Leven Ship- 
yard and wrought as a.workman in the principal 
departments of the establishments. Even in his earlier 
years he displayed that aptitude for learning, firm resolu- 
tion, great perseverance, and thoughtfulness for others, 
which were the leading traits of his character through 
all his subsequent career. When he commenced his 
practical education as a shipbuilder he recognised the 

t principle which he continued to advocate 
throughout life, and which was abundantly exemplified 
in his own career—namely, that before any success can 
| be attained in any department of science or art the 
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pupil must submit to the so-called drudgery of learning 
the rudiments in their practical form. During his 
apprenticeship he obtained a practical knowledge of 
the construction of vessels in all their details, and it 
was owing to the fact of his having been a craftsman 
himself, that he had always very great sympathy with 
the skilled artisans in the employment of the firm. 
He always looked back with pardonable pride on this 
portion of his life, and, therefore, it was but natural 
that he should become an especial favourite with his 
workmen, for he not only knew them by their names 
when they were fellow-craftsmen, but he at all times 
treated them with the greatest consideration and 
courtesy. 

Under his control as managing partner, Leven 
Shipyard ultimately became the most notable example 
in the whole world of the application of scientific 
methods in naval construction, so far, at least, as 
private shipbuilding enterprise and the mercantile 
marine are concerned. In the development of the 
science and art of naval architecture in recent years 
in that shipyard and elsewhere, very great credit is 
undoubtedly due to William Denny ; in fact, he was 
very generally, if not even universally, recognised as 
one of the most scientific shipbuilders in the world. 

Very early in the history of the recent development 
of shipbuilding in steel, Mr. Denny took up a strong 
and decided position, as he had become firmly con- 
vinced of the special suitability of mild steel as the 
material of construction in shipbuilding ; in short, the 
use of this new material never had a more enthusiastic 
advocate than himself. The experience acquired in the 
treatment and use of such steel in the Leven Shipbuild- 
ing Yard amply warranted his firm in urging upon the 
owners of the Allan Line of Clyde and St. Lawrence 
steamships to consent, in the year 1879, to allow steel 
to be used in the construction of a large Transatlantic 
steamer for which they contemplated to take tenders. 
Their advice prevailed, and they were entrusted 
with the order to build a steamer of mild steel 
of about 4000 tons, this vessel being since known 
as the Buenos Ayrean. She was the first steel 
steamer to be engaged in the Atlantic trade. Her 
plates were put together with steel rivets, and her 
boilers were also made of steel plates put together in 
the same way. That was then considered a bold step 
for a shipowning firm to take, but the sequel has 
amply warranted it, as almost all the steamers since 
constructed for that trade have been built of the same 
material. 

Mr. William Denny also very early took up a pro- 
minent position in connection with the economic utili- 
sation of the scrap steel which soon began to accumu- 
late in the shipyard after the use of steel plates, angle 
bars, &c., in ship construction, was fully entered on 
by his firm. He found, if properly treated, it could 
be welded into large masses with the most perfect 
ease, and in this welded form the scrap was employed 
in fashioning large forgings—some of them weighing 
many tons—for ships’ stems, stern frames, &c. The 
tensile strength of the welded scrap was proved in the 
testing machine to be very little short of that of new 
steel, and consequently the material was in many cases 
welded into billets, which were afterwards rolled out 
as rivet bars, the rivets being eventually used with the 
utmost confidence in putting together both ship-plates 
and boiler plates. Mr, Denny did not hesitate to take 
even another step in connection with the use of steel, 
as he was not slow to employ the material extensively 
in the shape of castings in various parts of the ship. 

In his early manhood Mr. Denny came under the 
influence—we might almost say the spell—of the late 
Mr. William Froude, F.R.S., the distinguished expert 
and experimentalist, who did so much for the science 
of naval architecture by his investigations. That in- 
fluence was seen very prominently in Mr. Denny’s 
character all through his subsequent career ; indeed, 
he almost worshipped his great examplar ; he certainly 
had the profoundest respect and reverence for him. 
Knowing well what had been done by Mr. Froude in 
his work of speed or with ships’ models 
on behalf of the Admiralty at his experimental 
tank at Torquay, he aimed at continuing it for the 
special benefit of his own firm and their clients, 
and generally for the advance of naval architecture as 
ascience. A number of years ago he established a 
scientific department in Leven Sh.pyard, which was 
the first of its kind known anywhere amongst private 
shipbuilding firms, and which has now become quite a 
feature in that great concern. It is manned and 
equipped in the most complete manner conceivable, 
having as its practical head Mr, Frank P. Purvis, 
who was professionally trained under Mr. Froude, 
One of the leading features of this scientific depart- 
ment is an experimental basin which even vies with 
that of Mr. Froude at Torquay. It is 300 ft. long b 
22 ft. wide, and over the principal portion of its lengt 
there is a depth of 9 ft. of water. Everything in the 
immediate neighbourhood of the experimental basin, 
in the way of workshops, offices, and mechanical and 
scientific appliances, is quite in keeping with the 
central feature of this novel department. On the 
facade of the tank-house, fronting the public street, 





Messrs. Denny have placed an admirably sculptured 
medallion portrait of the eminent experimentalist, and 
underneath it there is the following inscription : 
‘*This facade of the Leven Shipyard experimental 
tank is erected in memory of the late William Froude, 
F.R.S., LL.D., the o_o of experimenters and 
investigators of hydro-dynamics. Born 29th November, 
1811 ; died 14th May, 1879.” In various other re- 
spects Leven Shipyard, as recently extended and 
equipped, stands far ahead of almost every other 
private shipyard, either at home or abroad, and every- 
where it bears the impression of the scientific abilities 
and organising skill of its lately deceased chief. 

It may be proper at this stage to take very brief 
notice of another feature of the organisation of Leven 
Shipyard as an industrial concern. We refer to the 
system of awards instituted some seven or eight years 
since with the view of recognising skill and inventive- 
ness displayed by workmen in the employment of Mr. 
Denny’s firm. The deceased was very proud of this 
feature in the organisation of the works, as it showed 
the workmen at large that the firm did not wish to 
regard them simply as “‘ hewers of wood and drawers 
of water,” and the result both to employed and 
employers has been so fruitful in permanent good that 
a similar system of awards has been instituted in 
various other industrial establishments throughout the 
kingdom. 

In respect of the various directions in which Mr. 
Denny turned his professional attainments, we may 
simply instance the work which led up to his famous 
paper entitled ‘‘ On the Difficulties of Speed Calcula- 
tion,” which he communicated to the Institution of 
Engineers and Shipbuilders in Scotland in the session 
of 1874-75, while he was ey under thirty 
years of age, and on account of which he was awarded 
the Gold Medal of the Institution. The subject of 
‘ian Bperiae speed trials has since excited much interest 
in the minds of shipbuilders generally, and the practice 
which Mr, Denny’s firm instituted has now become 
very general on the Clyde and elsewhere. 

Mr. Denny was a long time closely identified with 
the history of the Institution of Naval Architects, of 
which body he was for some years a Member of Council. 
He was almost invariably in attendance at the annual 
meetings of the Institution, in whose proceedings he 
displayed the keenest interest and delight. He con- 
tributed largely to the we both by reading 
papers of the er professional and scientific im- 
portance, and by taking part in the discussions 
excited by the papers of his fellow-members. 
Referring to the last point, we shall be borne out 
by his co-members when we remark that he was 
a ready, graceful, and highly effective speaker, and 
that he was rarely at a loss to find out what were 
the weak or the strong Y sapert of the papers to 
be passed in review. e was never jealous of 
other investigators who had new and valuable re- 
sults to lay before the Institution ; on the contrary, 
he was always amongst the first to congratulate them, 
and give them generous commendation for what they 
haddone. Then, as regards his own papers, we may 
confidently affirm that they will long keep his memory 
and his personal excellences fresh in the minds of those 
who had the good fortune to know him intimately. One 
of the earliest subjects that Mr. Denny dealt within con- 
nection with the Institution, was ‘‘ Lloyd’s Numerals,” 
which were discussed in a paper read at the meeting 
held at Glasgow in the year 1877. In the following 
year he read one on ‘‘Lightened Scantlings.” Two 
years later he first brought forward his experience 
gained in the use of mild steel, submitting a most 
valuable paper on ‘‘ Steel in the Shipbuilding Yard,” 
a subject on which he was ever afterwards deser- 
vedly recognised as a leading authority. He also 
dealt with the same subject in an excellent paper 
which he communicated to the Iron and Steel is 
stitute in the year 1881, the title of it being 
‘On the Economical Advantages of Steel Ship- 
building.” In that year also he brought under 
the consideration of his fellow-members, the sub- 
ject of ‘‘Local Education in Naval Architecture,” 
in a very thoughtful and interesting paper, in the 
course of which he embodied many suggestive hints 
that had forced themselves upon him through his 
endeavours to carry out such a system of professional 
education in his own town at Dumbarton. The result 
attending the discussion on that paper was that a 
very influential deputation of members of the Institu- 
tion had an interview with the Lord President of the 
Council, for the purpose of laying their views on 
the subject before him. Mr. mny, as was but 
natural, was a leading speaker on that occa- 
sion. He took a very deep and abiding interest, 
in a variety of ways, in the elementary, technical, 
and higher education of the rising generation of his 
native town; and it was but natural that he should 
use any influence which he had to further it, whether 
in London or locally. Mr. Denny again appeared 
before the Institution of Naval Architects with a pro- 
fessional paper in the year 1882, his subject bein 
**On the uction of Transverse and Longitudinal 


Metacentric Curves to Ratio Curves.” He also brought 





forward a paper at the 1884 meeting, when he dealt 
with ‘‘Cross Curves of Stability, their Uses and a 
Method of Constructing them, obviating the Necessity 
for the usual Correction for the Differences of the 
Wedges of Immersion.” He was ee at both of 
the subsequent meetings, at which he spoke in several 
discussions, but he had no fresh paper at either of 
them. We must not omit to mention a paper of a very 
high order of merit which took the form of the ‘‘ Watt 
Anniversary Lecture,” which he delivered by request 
before the Greenock Philosophical Society, in the year 
1882, to commemorate the birth of James Watt. His 
subject on that occasion was ‘‘ The Speed and Carrying 
of Screw Steamers.” 

Mr. Denny did not limit his public appearances to 
the reading of papers and the delivery of lectures on 
purely professional subjects. He was such an all-round 
man, and gifted with such a variety of culture, that he 
could speak with effect and with profit to his hearers 
on many questions outside of what might be called 
‘“‘shop;” indeed, his fellow-townsmen had many 
opportunities of hearing eloquent and impressive 
addresses from him on scientific, social, and _ political 
questions. He was a keen politician, and had he been 
peroeere? of the necessary leisure—assuming that he 

ad the inclination—he might doubtless have been 
elected member of Parliament either for his county of 
Dumbarton, or for the Kilmarnock group of burghs, 
one of which is his native town, 

The deceased served two or three years ago as a 
member of the Load Line Committee under Sir E. J. 
Reed. He wasa member of the Institution of Civil 
Engineers and of the Institution of Mechanical En- 
gineers, a Fellow of the Royal Society of Edinburgh, 
and nearly a year ago he was elected president of the 
Institution of Engineers and Shipbuilders in Scotland ; 
but the fates so willed that he should never take his 
seat in that capacity. 

In bringing these remarks to a close we cannot help 
expressing our profound regret at the untimely death 
of Mr. William Denny, and in that expression we 
shall be joined by a large number of our readers both 
in this country and abroad. In his decease a brilliant 
light has gone out, and many of us feel that we are 
much the poorer, 





MASON COLLEGE ENGINEERING SOCIETY, 
BIRMINGHAM. 


Tue above Society, which was constituted on the 16th 
of February of the present year, and which already 
numbers about sixty members, held its first working 
meeting on the 9th inst. After the report of the managin 
committee regarding rules and bye-laws had been rea 
and accepted, the president (Professor R. H. Smith) read 
his inaugural address, in which he thanked the members 
for the honour done him in electing him as President of the 
Society for the first year of its existence, and pointed out 
the benefit the Society might be in keeping up college 
friendships, and as a means whereby practical and theo- 
retical men might learn from each other. 

He then went on to open the discussion on “ Boiler 
Power,” which was to follow the address. He said that 
the old measure of engine power, viz., nominal horse- 
power, was based on the average power that could be 
exerted with the very low steam pressures and very low 
piston speed used at the commencement of steam engi- 
neering. It has long since become nothing more than a 
measure of the size of the cylinder, and a very awkward 
and clumsy measure of this. 

Similarly what is called the nominal horse-power of a 
boiler is nothing more than a statement of the extent of 
its heating surface, and is no indication of what actual 
steam power can be obtained from the boiler. 

We have just as real need of a similar established mode 
of measuring the actual power of boilers as the definite 
system adopted of measuring the actual power of engines. 

he only attempt made in this direction is expressed in 
the phrase “‘ evaporative power.” This is the number of 

unds of water evaporated into steam by the boiler per 
our, the feed being supposed to be at 212 deg. Fahr., and 
the steam at the same temperature, i.e., atmospheric 


a 

e proposed to adopt the same unit of measurement in 
the two cases, namely, horse-power, and compare at once 
the ratios of the two horse-powers. The amount of heat 
received by the water and steam from the furnace gases 
per hour, expressed in foot-pounds and divided by 1,980,000 
is the boiler heat horse-power or B.H.HP., and the 
quantity of heat generated by combustion in the furnace 
per hour exp in foot-pounds, and divided by 1,980,000 


B.H.HP 


is the furnace horse-power or F, HP. The ratio — 


is the efficiency of the furnace and may well be called the 
boiler efficiency. 

As the water is evaporated it thrusts before it whatever 
hinders it, and in doing so does mechanical work equal to 
the new volume occupied multiplied by the intensity of 
pressure. If P =: steam pressure in pounds per square 
foot, and V = volume in cubic feet of steam evaporated 
in one hour, the mechanical work done by evaporation is 
P V, and this divided by 1,980,000 is the horse-power rate 
at which the mechanical work is done. This may be 
called the boiler mechanical horse-power. 

Hethen went on toshow the ratios between the various 
horse-powers, and to explain a simple formula whereby 
the requisite heating surface per. horse-power for given 
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boiler efficiency, air supply, steam pressure, and hydraulic 
mean depth of flue section, may be easily calculated, 
factors being introduced to allow for loss by radiation and 
scaling of the plates. A discussion then followed, which 
on account of the time being somewhat limited, was ad- 
journed till next meeting, which will be held on Wednes- 
day, April 6, when a paper will also be read by Mr. 
Oakes ‘* On Battery Tools,” 





LOCOMOTIVES FOR NEW SOUTH WALES. 
To THE Eprror or ENGINEERING. 

Sir,—I think locomotive makers, and indeed manu- 
facturers in general in this country, are indebted to you 
for having called public attention to the remarkable con- 
ditions under which the New South Wales Government 
are inviting tenders for locomotives. The circular issued 
by the Agent-General, acting, no doubt, on instructions 
from the colony, makes the whole thing a farce, and that 
psy be the sooner action is taken by locomotive makers 
asa y in entering a protest, the better. 

The clause you refer to, giving in effect the Commis- 
sioner for Railways power to substitute such engines as 
he ‘‘ himself” may think fit, is the more significant from 
the fact that it is additional to, and therefore clearly 
different in purport from, another clause in the general 
conditions (one not unusual in locomotive specifications) 
signifying that ‘‘ any alteration or modification of detail 
which shall be ordered by the inspecting engineer 
during the progress of the work, as being in his opinion 
necessary for the proper execution of the contract in ac- 
cordance with the spirit of the specification, shall be 
executed by the contractor without extra charge.” With 
this clause already in the conditions, surely the objec- 
tionable one above named is more than superfluous. 

In the next place, the refusal by the railway authorities 
of the accommodation required for the erection of the 
engines on a beg of railways nearly 1500 miles in 
length, and which should therefore be able to spare 
the few yards of ground necessary, is probably without 
precedent. But it may be further pointed out, that in 
this case, in view of the limited time allowed for sub- 
mitting tenders (the 12th of April), giving no time for 
communicating with the colony, it amounts practically 
to a prohibition to manufacturers outside the colony ; 
seeing that makers at a distance tendering to deliver 
engines under such conditions would probably find 
themselves cut off from access to ground contiguous to 
the railway for the erection of the engines. At bes 
they would have to pay for it heavily, for which the 
must needs make ample allowance in their tenders. If 
the Government, in obedience to local pressure, hesitates 
to give rent free the siding accommodation uired, it 
might surely have named a reasonable sum for the use of 
the ground for the time being, in place of throwing the 
‘* foreign” manufacturer on the tender mercies of those 
holding land contiguous to the railway lines, 

You remark with great reason that the condition can- 
celling the usual inspection at the place of manufacture, 
and postponing the acceptance of the engines until 
their delivery in the colony, places the foreign manu- 
facturer in the position of having no assurance 
(unless, indeed, he be in the advantageous position of 
having political friends at court) as to the acceptance of 
his engines, until after he shall have transported them 
thousands of miles from the place of manufacture, and 
this without receiving a farthing of payment on account 
in the mean time. This in itself is certainly sufficiently 
deterrent, But, inasmuch as the specifications contain 
amongst the other general conditions a clause to the 
effect that the giving of a certificate by the inspecting 
engineer, ‘‘that the work done by the contractor has 
been satisfactorily executed and completed up to the 
period of delivery shall be a condition precedent to the 
contractor’s having any right of action or lawful claim” 
to payment, (a condition which seems to be left un- 
cancelled, so far as any intimation to the contrary appears 
in the Agent-General’s circular, the place of inspection 
being simply transferred to the colony), the manu- 
facturer who is willing to risk his money under these con- 
ditions must have greater confidence in the competence 
and freedom from local | bese of the official at the 
antipodes on whom shall devolve the duty of “‘inspect- 
ing” the engines, than the majority of business men may 
reasonably be expected to have. 


March 21, 1887. Free TRADE. 








HELICAL JOINTS FOR BOILERS. 
To rue Epiror oF ENGINEERING, 
Sir,—In my letter on the above subject I notice that I 


have slipped into an error. The fraction in should read 
294 


i190’ and hence the increase of strength is not 33 per 
cent., but 26} per cent. 
Yours truly, 
Manchester, March 19, 1887. . H. Boorn. 





To THe Eprror or ENGINEERING. 

Str,—For a cylindrical boiler let g denote the uniform 
intensity of pressure exerted by fluid confined therein, r= 
radius, and t=thickness which is small compared with that 
radius; then 

P=qr Seales" ° (1) 


is the force per unit length with which the internal pres- 
sure tends to split the cylinder from end to end ; 
(2) 


is the intensity of tension on the metal ; and this force is 
resisted by the longitudinal seams of an ordinary boiler. 


Tg ee 
hind 





The area of fluid cut by a cross-section of boiler is x r?; 
the force tending to drive the ends apart is 


(3) 
the area of metal resisting this force is 27 rt; therefore, 


1 TAP 9? a tee 4 
2rrt 2t (4) 


is the intensity of tension on the metal ; and this force is 
resisted by the circular seams of an ordinary boiler. 

Comparing (2) with (4) we see that the intensity of ten- 
sion on the longitudinal seams is double that on the circular 
or transverse seams. 

For a seam describing a helix round the boiler, the 
strength will be intermediate between the two values 
given above, and since in practice it is necessary that the 

lates should have square ends, the most economical 
is that which is inclined at 45 deg. (see Fig. 2 page 248 
ante), since in this case the intensity of tension is the same 
on both seams. 

In Alexander’s ‘‘Elementary Applied Mechanics,” 
Part I., page 67 (MacMillan and Co.), itis shown that the 
normal stress on such a seam is 

(5) 


Tm = pcos? 0+ p'sin?@ . 
where 6 is the angle between the plane of principal stress 
and the given plane. In this case 0=45 deg., so that 


Pi=rqr? . . P ° 


P 


Tn = p cos? 45 deg. + z sin? 45 deg. 


=.75p wr ee (6) 


That is to say, the intensity of tension on the 45 deg. seam 
is three-fourths of the former amount, or what is the same 
thing, the 45 deg. diagonal joint is 14 times as strong as 
an ordinary longitudinal joint. 

To construct a boiler in this way, the breadth of plates 
should be 

b=2mrsin 45deg. 
= 2.2214 the diameter of boiler, 


or a sub-multiple of that width (say one-half, one-third, 
&c.) together with the lap required for rivets, , 

he method given by Mr. W. H. Booth in your issue of 
March 18 is erroneous; the 40in. is arbitrarily chosen, 
and a different result would be obtained for any other 
length ; the lin. is also arbitrarily chosen for the dia- 
meter of rivets, and as a matter of fact, the rivets shown 
in his Fig. No. 1 do not resist the longitudinal tension at 


t all, and we fail to see why they should be dragged into 


this part of the argument. 

In Mr. Wulff’s letter it is stated that ‘‘the diagonal 
joint only gains its strength at the expense of the longi- 
tudinal strength of the shell,” but it is to be remembered 
that the longitudinal strength is twice as great as the 
transverse strength, and may therefore well bear reduction. 

e are, Sir, your obedient servants, 
THOMAS ALEXANDER. 
ArtTHuR W. THOMSON. 
16, Smith-street, Hillhead, Glasgow. 





ROUGERIE’S ANEMOGENE. 
To THE Epitor or ENGINEERING. 

Sir,—Referring to the article published in ENGINEER- 
ING of February 18 on the above subject, I cannot agree 
with the conclusion which Msgr. Rougerie has drawn 
out of his experiments. You have already pointed to the 
fact that the anémogéne is rotating in a medium of com- 
paratively infinite extension, which has a uniform density, 
while the earth has a limited atmosphere, diminishing in 
density with the altitude. Now, I think this difference 
does not only account for the imperfect reproduction of 
some atmospheric currents by the anémogéne, but without 
it this apparatus would not show any currents at all. On 
the contrary, the fluid surrounding the globe would, after 
some time, get in a state of stable equilibrium, assuming 
a spheroidal shape, as the now solid and the liquid parts 
of the earth have done. As things stand, the anémogtne 
acts like a fan ; and the phenomena produced in this way 
cannot prove the rotation of the earth to be in any higher 
degree the cause of our atmospheric currents than the heat 
rays of the sun, ours trul 


Dr. H. ZIMMERMANN. 
Berlin, March 10, 187. 








THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society, March 12, 
Professor C, Carey Foster, vice-president, in the chair, 
Mr. Shelford Bidwell described some experiments which 
seem to show that the electrical resistance of suspended 
copper and iron wires, alters with the direction of the 
testing current. The apparatus used consisted of a 
metre bridge with coils of 100 ohms in the gaps adjoinin 
the standard wire, the other two arms being two suspend 
wires united at the top, to which point one terminal of 
the galvanometer was joined. A commutator placed in 
the battery circuit served to reverse the testing currents. 
When a wire is suspended vertically, the stress increases 
from below upwards, and the author believes the observed 
effects due to the absorption of heat by the current as it 
passes from a stretched towards an unstretched part of a 
copper wire, and the evolution of heat when it passes 
from an unstretched towards a stretched part. As the 
apparatus was arranged, the current d up one wire 
and down the other, heating the one and cooling the other, 
thus di ing the position of balance. If iron wires 
were used the heating and cooling effects are reversed. 

Professor 8. P. Thompson suggested loading the wires 
at different points in order to vary the stress without 
using such long wires, and Mr. C. V. Boys thought still 





shorter wires could be used by joining the ends to a 
alan spindle and stretching them by centrifugal 
orce. 

On a Lecture Experiment tn Self-Induction,” by Mr, 
Shelford Bidwell. A telephone is placed in series with 
the secondary coil of an induction coil, and another coil 
whose self-induction can be varied by inserting a core of 
iron wires, or another coil, or both. The effect of intro- 
ducing the iron core is very marked, reducing the sound 
enormously. If acoil of wire ons an iron core be 
inserted, the effect of short-circuiting the coil increases 
the sound in the telephone. 

The same author also described and showed an experi- 
ment due to Dr. — in which a disc of copper in- 
clined at an angle of 45 deg. to the axis of a coil of wire 
and suspended bifilarly, is deflected by passing an un- 
dulatory current round the coil. 

In explanation of the former experiment, Dr. Flemin; 
wrote down the formula for the effective resistance an 
self-induction of a circuit near another closed circuit, 
which show that the former is greater and the latter less 
for undulatory than for steady currents. He had not 
arrived at any satisfactory explanation of the deflection 
of the copper disc. 

Professor Ayrton exhibited a tuning-fork worked elec- 
trically, in which the pitch could be varied by altering 
the self-induction of the circuit, or by varying the position 
of the make and break screw. 

Mr. C. V. Boys referred to his a Y published 
in 1884 on the impulse given to metal discs suspended in 
a magnetic field, whose strength is suddenly changed, as 
being of a similar character to that described by Mr. 
Bidwell, and suggested the use of aluminium instead of 
copper in future experiments, owing to its conductivity 
for the same weight being greater. 

Professor Thompson said he had recently used a similar 
apparatus to that described by Mr. Bidwell as an illus- 
tration of the effect of self-induction, and pointed out 
the uses of self and mutual induction in multiplex tele- 
graph and telephony. 

As an explanation of the deflection of the copper disc by 
alternating currents, Professor Foster thought it possibly 
due to its initial position being that of maximum sensi 
bility, and therefore each impulse had less effect than the 
preening one. 

Mr. W. M. Mordey mentioned a simple arrangement 
for varying self-induction used by M. Ferranti to control 
the power of incandescent lamps worked by alternatin 
currents ; and Professor Ayrton described a cl 
magnetic circuit of great self-induction, used to protect 
voltmeters on the telpher line at Glynde, from disastrous 
inductive effects produced by breaking the locomotive 
circuit. 

Referring to tuning-forks, Mr. Bosanquet thought some 
self-induction was necessary in order that the current 
should act to the best advantage in attracting the prongs 
at the proper instant. 

- Further remarks were made by Mr. Boys and Professor 
erry. 

“On a Lecture Eauperiment to show that Capacity 
varies inversely as the Thickness of the Dielectric,” by 
Professors W. E. Ayrton and John Perry. The authors 
consider it easy for students to see that other things re- 
maining constant, capacity is proportional to area. Tak- 
ing this as proved a condenser is arranged, such that the 
area A of the insulated inner coating varies as the thick- 
nesst of the dielectric, and the potential difference between 
the coatings is — by experiment to be constant, Then 

° +, _ Quantity . 
since capacity Scaential ° and both the latter being 
constant, therefore the capacity of the condenser is 


constant. But by the construction of the apparatus A is 


constant, and it is assumed that capacity varies as A, 
therefore capacity must vary inversely as ¢. D. 

‘* Note on Magnetic Resistance,” by the same authors, 
Two iron rings about 6in. in diameter made from the 
same bar of best Swedish iron about 4 in. in diameter, 
were wound with insulated wire in two halves, so that a 
current could be sent round either or both halves, and the 
resulting induction measured by the throw of a ballistic 
galvanometer placed in series with a few convolutions of 
wire wound round the outside of the main winding. One 
of the rings was continuous, and the other had a s 
air space of about 8 mm. in a plane perpendicular to that 
of the ring and passing through its axis, as if the ring 
had been cut by a saw. The primary object of the ex- 

iments which were made by Messrs. Aldworth, Dykes, 
mb, Robertson, and Zingler, of the Central Institution, 
was to determine whether there was any appreciable 
** surface magnetic resistance.” The results do not show 
any such resistance, and the relative resistance of air and 
iron as calculated from the unsaturated parts are about as 
1200 to 1, a number ing fairly well with those ob- 
tained by other experiments. From this the authors 
conclude that for small distances magnetic resistance of 
air is proportional to length. 
en the magnetising current was passed round the 
one-half of the divided ring on which the test coil was 
wound, a greater induction coil could be obtained than by 
any other way of magnetising, and this the authors do not 
attempt to explain. 

Mr. Bosanquet said he had always found greater in- 
ductions obtainable in the middle of bar electro-magnets 
or open magnetic circuits, than could be produced in 
closed magnetic circuits, and thought the above observa- 
tions confirmed his own results, 

A discussion followed, in which Mr. C. V. Boys, Mr, 
W. M. Mordey, Mr. Bosanquet, and Professor Perry took 


On account of the late hour the reading of a “* Wote on 
Dynamo Machines and Motors,” by Professors Ayrton and 
Perry, was postponed till the next meeting. 
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LAUNCHES AND TRIAL TRIPS. 

On March 12th, there was successfully launched from 
the shipbuilding and engineering works of Messrs. Oswald 
Mordaunt and Co., at Southampton, a handsomely 
modelled iron sailing ship named the Toxteth, of about 
2500 tons net register, built to the order of Messrs. R. W. 
Leyland and Co., and of the following dimensions: Length, 
about 320 ft. 6 in. ; breadth, about 41 ft. 7 in. ; depth of 
hold, 24 ft. 5in. ‘The vessel is full-rigged and built to 
class 100 A 1 Lloyd’s. 


On March 16th, the screw steamer Plymouth, built to 
the order of the Plymouth, Channel Islands, and Brittany 
Steam Ship Company, Limited, by the Sunderland Ship- 
building Company, Limited, went out to sea on her trial 
trip. ‘The dimensions of the vessel are: Length, 150 ft., 
breadth, 22 ft., depth of hold, 11 ft., classed 100A 1 
Lloyd’s special survey. Thecylinders are 20in. and 40in, 
by 24 in, stroke, having one large steel boiler working at a 
pressure of 100Ib, per square inch. The lines of the steamer 
are exceedingly fine, and the best runs over the mile gave 
a speed of 148 knots, ; after this she was tried between 
Sunderland Light and Tynemouth Light, both north and 
south, and showed a mean speed of 13 knots per hour, 
The guaranteed speed was 12 knots per hour. 





On Saturday the 19th inst., the s.s. Haitan, which has 
been built by Messrs. Raylton, Dixon, and Co., to the 
order of Mr. J. 8, Lapraik, for the Douglas Steam Shipping 
Company, Limited, of Hong Kong, left Middlesbrough 
Dock on her trial trip, which was in every way satisfac- 
tory. She is built of steel and is of the following dimen- 
sions: Length over all, 284 ft. ; breadth, 32ft. ; depth of 
hold, 24 ft. The engines are of the triple-expansion 
three-cylinder type, capable of developing 2000 horse- 
power, and are — with forced draught to the boilers, 
worked by Chandler’s engine. On the trial trip the 
engines drove the ship at a speed of over 14} knots on the 
average, 





On Friday, March 20th, the large iron steam yacht 
Rondine, a vessel of 625 tons yacht measurement, which 
was recently built and engined for Prince Serignano, of 
Naples, by Messrs. Ramage and Ferguson, Leith, had her 
trial trip on the Firth of Forth. She proceeded in an 
easy way down the Forth, till Gullame Bay was reached, 
where with full steam on, she was run on the measured 
mile, with the satisfactory result of showing that a speed 
of 13.487 knots per hour was attained with the engines 
developing 876 indicated horse-power. Thereafter a run 
was made with the patent log out for a fixed time, when 
the Rondine steamed slightly faster than on the nreasured 
mile. The yacht, which will be the largest and finest 
yacht in Italy, measures 193 ft. by 26 ft. 6 in. by 16 ft. 
6 in, deep. She is fitted with triple-expansion engines of 
a new design (especially suitable for yachts), the cylinders 


FIRE AND BURGLAR ALARM. 

Exectric fire and burglar alarms are thoroughly 
well known, and are in so much request that they may 
be bought in retail shops at very cheap prices. But 
as applied to buildings left untenanted at night, they 
are oT eanall avail, for if there be no one to respond to 
the alarm they sound, the ravages of the thief or of a 
fire will go on quite unchecked. Of course it is eas 
to run a wire to a police station and place the call-bell 
there, and this has been done in certain cases, but it is 
only people of means who can afford the cogt of erect- 
ing and maintaining a wire of this kind. In order to 
pr baz this expense, Dr. Taussig, of Prague, has 
invented a system by which one wire is made to serve 
for many users, who are thus connected to one office 
like the subscribers of a telephone exchange. This 
office may be a police or fire station, or it may be 
the premises of a private company, in which case 
the system is extended, and in addition to calls for fire 
and police, it becomes possible to summon a medical 
man, a cab, or a messenger, just as is the case with the 
annunciator system at work in New York. As a pro- 
tection against thieves each building hasa pair of wires 
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being respectively, 19 in., 31 in., and 41 in. ind , 
with piston stroke of 33 in. Steam of 1501b. pressure is 
supplied by two steel boilers. In all respects the fittings 
and equipment of the Rondine are of a very superior 
character. She can be sailed either as a steamer or as a 
three-masted schooner, having a very large spread of 
canvas, 





On the following day the Carron Company’s new 
steamer Forth, built and engined by Messrs. A. and J. 
Inglis, Pointhouse, Glasgow, completed a series of speed 
trials, having made no fewer than thirty-six runs on the 
measured mile, and finally a trip from Cloch Lighthouse 
round Ailsa Craig and back. The mean speed, with a 
deadweight cargo of 390 tons on board, was 15.18 knots 
per hour. The Forth and her sister ship the Thames will 
shortly take up the new service between Grarigemouth 


- and London. 


On March 2ist Messrs. Ramage and Ferguson, Leith, 
launched the Fatshan, a steel twin-screw steamer, built 
to the order of the Hong Kong, Canton, and Macao Steam 
py say Company, for their night service. She measures 
280 ft. by 54 ft. by 28 ft. 6 in., and is being fitted by the 
builders with triple-expansion angines of sufficient power 
to drive her at a speed of 114 knots per hour. She has a 
double bottom throughout. 





Messrs, David J. Dunlop and Co., engineers and ship. 
builders, Port-Glasgow, launched from their yard on 
Monday, the 21st inst., a steel screw steam tug named the 

hine. This vessel is similar in construction and design 
to the Danube built for the same owners, viz., the London 
and Tilbury Lighterage Company (Limited), of London, 
by the Messrs. Dunlop, in June of last year. The dimen- 
sions of the Rhine are: Length, 70 ft,; breadth, 16 ft. ; 
depth in hold, 9 ft. 4 in. ; and she has. been built under 
Lloyd’s special survey for 100 A class, with excessive 
strength for dock work. The vessel is being fitted by her 
builders with triple-expansion engines capable of exerting 
300 horse-power. Combined hand and steam steering 

rand a direct steam windlass are provided to facili- 
, hase handling and manceuvring of the vessel in the 
Ock, 





Water Surrty or Metnournr.—A tender for the con- 
struction of the second section of the Watts River Aque- 
duct from Kangaroo Grounds to Long Gully, has been 
pesyemeeally accepted for 204,786/. 12s. 2d., Messrs. 

ohnston and Shaw, Melbourne, being the tenderers, 
When the contract is finished, Melbourne and the 
suburbs will have an additional supply of 25,000,000 gallons 
of water daily. The work is expected to occupy about 24 
years, 




















run through it, and at each door and window a spring 
contact is made between these wires. The two wires 
are connected together at one end by a battery and an 
electro-magnet, but as long as all the doors and 
windows remain closed the spring contacts are kept 
open and no current flows. Immediately a door is 
opened the circuit is completed and the magnet 
attracts its armature. Inthe ordinary alarms the move- 
ment of the armature completes the circuit of a local 
bell, which continues ringing until it is stopped by 
hand, even if the door be closed again. But in Dr. 
Taussig’s system the armature releases a train of clock- 
work, which immediately commences to revolve, turn- 
ing a cam or irregularly toothed wheel, which in its 
rotation operates a key, sending a succession of electric 
impulses into the telegraph line. These impulses are re- 
ceived at the central station by a Morse writer, and are 
trauslated into a series of dots and dashes, which spell 
the name, or code characteristic, of the building from 
which the alarm is sounded. If the alarm is fitted up 
as a protection against burglars only, this is sufficient, 
but if it be made to serve other purposes there is sent, 
besides the address, a letter or number signifying the 
need to be fulfilled. 

To provide for the extinction of fires contactis made 
between the two wires by means of a well-known con- 
trivance in which the rise of mercury in a thermometer 
tube ip anes the circuit, If both appliances be 
fitted in the same building, each has its circuit with 
clockwork and cam complete. After the cam has 
made acomplete revolution the clockwork is arrested, 
and remains ready for a fresh alarm. When the 
weight has run down to the bottom it rests on a push 
contact, and sets a local bell ringing to give warning 
that it needs to be wound up. For the sending of ordi 
nary messages a Morse key is provided, and also a tele- 





phone transmitter. 


Y | circuit from the small battery 


The annexed diagrams show the electric connections. 
A single telegraphic wire is carried over the town or 
over some district of it, and to this the various houses 
AA (Fig. 1) are connected by short branches. Both 
ends of the main wire are led to the central station, 
so there are two pa‘as for the current, and if one should 
be cut or broken the other remains available. A small 
current is always kept flowing round the telegraph 
BY, and its existence is 
shown by the galvanoscope G'. Should the wire be 
cut the fact will be shown by the needle returning to 
zero. When a message is sent this weak current is 
overpowered by the large battery B*. The current 
starts from e at one of the houses A, divides between 
both branches of the circuit, and enters the station 
through the lightning discharger P. The connection to 
the Morse writer M is at Z, the current fs yyoss to 
earth through the battery, the galvanoscope G?, and the 
earth plate E of the lightning discharger. When the 
message is finished the instrument completes the cir- 
cuit of a local bell W which rings until stopped. 
Fig. 2 shows the subscriber’s installation. U U are 
the door and window contact arranged on a circuit 
shown in thin lines. This circuit includes the battery 
B and electro-magnet m. When the circuit is com- 
pleted and the armature is attracted, the catch u 
is released and allows the contact wheels 7 to re- 
volve under the action of the weight Q. When the 
metal segments pass under the brush a, connection 
is made from the earth wire L' to the branch wire 
L*, which goes to join the main circuit L L (Fig. 1), 
and an impulse, derived from the battery B, (Fig. 1), 
traverses the telegraph circuit. If there be a house- 
keeper or a tenant on the premises a special alarm W 
is fitted in his bedroom. It is set in operation by the 
release of the catch lever G, centred at y, and 
weighted at g. As soon asthe magnet m is excited 
the lever is released, and completes the circuit 
B, g, C, 8S, W, whereupon the bell rings until stopped. 
This invention is being introduced into this country 
by Dr. Julius Maier, of 4, Westminster Chambers, 
Victoria-street, S.W., and was exhibited by him at 
the Bow-street Police Station last Tuesday. 





NOTES FROM THE UNITED STATES. 
PuitavE.paiA, March 11. 

A GENERAL falling off in the demand for foreign 
material is to be noted this week. The decline in the 
demand is due to the prices at which foreign material 
is stubbornly held. estern Pennsylvania buyers are 
ready to place large orders at any time for billets, 
blooms, slabs, and Bessemer pig, but will not pay 
within fifty cents per ton of what is wanted. Steel 
rail blooms are quoted at 30.50 dols. to 31 dols, The 
foreign material will be neglected until a reaction sets 
in. Steel rails are quoted at 39 dols. to 40 dols., and 
it is rumoured that negotiations will shortly close for 
fall delivery at 38.50 dols. Old rails are quoted at 
23 dols. to 23.50 dols. to arrive. Spot lots are quoted 
at 24,50 dols. to 25 dols. The steel rail requirements 
for the next two months, if prices suit, would foot up to 
150,000 to 200,000 tons, but the possibilities are that 
very few large orders will be placed, at least for thirty 
days. Large buyers are confident that a reaction will 
set in, and asdeliveries cannot be made until autumn, 
have concluded to delay placing orders. Nail slabs 
are quoted at 36 dols. in Western Pennsylvania. Old 
rails, 27 dols.; double heads, 27.50 dols. ; fasten- 
ings, 2.75 ; spliced iron, 2.25. Steel rails, 41 dols; 
merchant iron, 2.10; nails, 2.60. New York quota- 
tions are 24 dols. for tees, 42.50 dols. for wire rods. 
Steel billets, 32 dols.; steel blooms, 30.50; Scotch 
Eglinton iron, 20.50 dols., and Bessemer, 21.25 dols. 
There is a general disposition to wait further develop- 
ments. The consumption of iron and steel is increas- 
ing and the producing capacity expanding steadily. 





Roya. AcricutturaL Socrety.—We are requested to 
state, for the benefit of intending exhibitors at the forth- 
coming show at Newcastle in July next, that the latest 
day of entry for machinery and implements is Friday, 
April 1, 

Durtex Workine or SINGLE-NEEDLE CIRCUITS ON 
THE CALEDONIAN Raitway.—It will no doubt be interest- 
ing to some of our readers to know that the somewhat 
despised instrument, the single-needle telegraph, has re- 
cently been turned to good account by being duplexed. 
Pressure of work upon the Glasgow-Carlisle circuit necessi- 
tated that some improvement should be devised in the 
working of a new wire erected to meet the anticipated 
summer traffic, Mr, A. S. Dunn, the superintendent of 
the Caledonian Railway telegraph system, has recently 
devised and applied a simple method of duplexing the 
single-needle instrument, and it is in work over a circuit 
nearly 110 miles long with the best of results. This is 
accomplished by differentially winding single-needle coils, 
but it is found by later experiments that there is no neces- 
sity for going to the expense of — wound coils, seeing 
that the liane coils of the single needles, by — 
split at the brass connection at the back of the coils, wil 
answer equally well. This is simplifying duplex working 
immensely, and will no doubt be ly taken advantage 








of by those of our railway readers who may see this, 
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UNDERGROUND PUMPING ENGINES. 

THE two-page plate in the present issue illustrates 
a fine pair of erground ramping engines recently 
constructed by Messrs. ornewill and Warham, 
Burton-on-Trent, and erected 5 them at Denby 
Colliery, near Derby, owned b . William Drury- 
Lowe. On page 276 there will be found a perspective 
view of the same engines, engraved from a photograph 
taken in the makers’ shops before the flywheel was 
fitted in plave. These engines have superseded a very 
old plant consisting of a beam pumping pia a0 
by the same firm in 1842, and a Basset atmospheric 
engine. The atmospheric engine is illustrated on 
page 281; it was erected in the position shown in 
1817, but had been working previously at another 

it. It ran until February 25, 1886, working twenty- 
soe hours a day in winter, and nine or ten hoursa day 
in summer, The stroke of the piston was 3ft. 3in., 
the diameter of the cylinder 2 ft, 2in., and the stroke 
of the pumps 3ft. There were two lifts of buckets, 
each 7 in. in diameter, with a lift of 42 yards, the total 





supplied by a pipe which descends the winding shaft 
(Fig. 15), while the water is sent. up the pumping 
shaft, Figs. 16 and 17 show sections of the engine -house. 

We reproduce below two sets of indicator diagrams, 
from which the following particulars are taken. 














Indicated | 
Diagrams. Cylinders. | ncn Horee- | Total. Rane 
| | 
| HP. | 26.9 97.6 = 
No.1 .. { LP | Lis oy | t 1928 | 22 
| EP. 9 128.75 | 
ois i L.P. 722 | 100 |f 2287 25 
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ROYAL METEOROLOGICAL SOCIETY. 

THE usual monthly meeting of this Society was held on 
Wednesday evening, the 16th inst., at the Institution of 
Civil Engineers, 25, Great George-street, Mr. W. Ellis, 
¥F.R.A.S8., President, in the chair. 

Mr. G. Eyres, Mr. J. T. Hotblack, and Captain C. H. 
M. Kensington, R.E., were ballotted for and elected Fel- 
lows of the Society. 
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at twenty-two strokes a minute, and the safety valve 
was loaded to a pressure of 2lb. per square inch. 

The beam engine which was erected in 1842, hada 
cylinder 54in, in diameter by 8 ft. stroke. In summer 
it worked at two and a half strokes a minute, and in 
winter at six strokes. It raised water from a shaft 
157 yards deep by three bucket lifts of llin., 9in., 
and 10 in. in diameter respectively, the last being the 
lowest. The steam pressure was 5lb, per square inch. 

The new engines perforn the duty of the ae 
described, be in addition pump 350 to 400 gallons 
per minute from the adjoining colliery at Kilburn. The 
total depth from the surface to the top of the stone 
bed of the engine-house (Figs. 14 to 17, annexed) is 
510 ft. ; from the top of the bed to the beams in the 
sump on which the suction pipes rest -is 19 ft, 5 in., 
while the total lift averages 522 ft. The engines were 
designed to pump 1000 ons a minute, and have 
cylinders 303 in. and 54 in. in diameter (Figs. 4 and 
5) by 4 ft. stroke. The high-pressure cylinder has 
a separate expansion valve adjustable by hand, while 
the valve of the low-pressure cylinder is worked 
through a link, the block of which (Figs. 9 and 10) 
can be fixed at different heights. 

There are two double-acting plunger pumps, 10 in, 
in diameter (Figs. 6 to 8). The centres of the plungers 
are supported on adjustable guides (Figs. 1, 11, and 
12) to take the weight off the glands. The valves are 
shown to a larger scale in Fig. 13. The engines are 
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1. “Notes on taking Me ical Observations on 
Board Ship,” by Captain D, W. Barker, F.R.Met.Soc. 
The author makes various suggestions as to the placing 
of meteorological instruments on board ship with the view 
of securing uniformity. 

2. “‘ Marine Temperature Observations,” by Dr. H. R. 
Mill, F.R.S.E. After briefly sketching the principal 
historical methods of observing temperature beneath the 
surface of the water, Dr, Mill discussed in some detail 
the relative merits and defects of the two instru- 
ments now in common use for this purpose. The 
self-registering maximum and minimum t ometer on 
Sixe’s principle, even with the addition of an outer bulb 
to protect it from pressure, has certain inherent defects. 
It merely shows the highest and lowest temperatures 
passed through ; the indices are liable to be en from 
their proper position, and it requires long immersion in 
order to attain the Semperians of its surroundings. Mr. 
J. Y. Buchanan has shown how by the use of mercury 
and water ape wee the actual temperature at a given 

int may be obtained, no matter how the temperature 

tween that point and the surface may vary. Such 
instruments have not been much used, and now a modifi- 
cation of the mercurial outflow thermometer, patented by 
Messrs. Negretti and Zambra as the “standard deep-sea 
thermometer,” is largely used. When fitted in a frame 
which admits of the thermometer registering at a pre- 


cisely known depth, admirable results are obtained by it. | and Wil 


The manner of using these thermometers in the Scottish 
frame, and of conducting temperature trips in compara- 
tively shallow water, were described, and best ways of 
recording the observations and elaborating the results 
were alluded to ; the work of the Scottish marine station 


on the Clyde sea-area being taken as an illustration. The 
importance of marine temperature observations as bearing 
on submarine geography, on navigation, on the distribu- 
tion of animal life, and consequently on fisheries, was 
alluded to. The paper was illustrated by d is, and 
by the exhibition of the apparatus which was described. 

After the reading of these papers the meeting was ad- 
journed in order to afford the Fellows an opportunity of 
inspecting the Exhibition of Marine Meteorological In- 
struments and yi poe which had been organised under 
the auspices of the Society. 











ON THE PERSONNEL FOR SUBMARINE 
MINING.* 
By Lieutenant-Colonel J. T. Bucknit1, late R.E. 

Introductory.—Torpedo warfare has now aroused so 

much public attention ; its importance has become so fully 

3; the novelties evolved in its development are so 

numerous and complex ; the opinions, even of adepts, are 

frequently so divergent ; and the difficulties to be over- 

come are often so formidable ; that I trust the following 

remarks on one of the main difficulties will attract the 

attention of my audience, and will also be the means of 
starting a useful discussion, 
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The subject on which I am to address you is the “ Per- 
sonnel required for Submarine Mining,” i.¢., for the 
duties connected with those defences of our empire 
which consist in the employment of fixed torpedoes or sea 
mines. My excuse for paving De temerity to doso, is that 
I have carefully studied submarine mining for eighteen 
years, and have been employed upon it for a large portion 
of the time, panrine which I have had exceptional oppor- 
tunities for watching our instructional, experimental, 
and practice operations. 

cre nage Gear.—Fortunately for the nation, unfor- 
t » perhaps, for the service, we have never yet had 
a chance of trying our system in actual warfare. The 
natural desire to attain theoretical perfection has con- 
sequently produced complexity of design with its con- 
comitant difficulties ; among which, the most serious of 
all, is ey, the training of the personnel. 

Add to this the fact that so soon as a man is becomin 
really useful and helpful his term of limited e ment 
expires, and the gravity of the situation is emphasised, 
Perfection may be purchased too dearly. A submarine 
mining test-room, with its multitudes of wires and in- 
struments, may engender beautiful ideas in the contem- 
plative sapper, but depend upon it that much of this 

might, with the greatest advantage to the service, 
swept into the sea, 

Birth of S.M. in America,—Our American cousins were 
the first to use submarine mines successfully, i.¢., so 
as to affect the military and naval operations to any 
considerable extent. The t{ War of Secession com- 
menced without either side possessing any stores, or 
any personnel for this purpose. In fact there was a 
sentimental feeling prevalent against the employment of 
torpedoes, and the Confederates excused themselves on 
the plea of feebleness and dire necessity. They started 
operations by the careful organisation of a suitable per- 
sonnel, thus placing the service on a practical basis from 
the first, and avoiding the scientific faddist with his in- 
terminable experiments, his voluminous reports, and his 
complicated apparatus. 

Confederate S.B. Service.—The ‘“‘ Confederate 
Submarine Battery Service” speedily invented trust- 
worthy stores, then tried them, and at once applied them, 
if successful, The excellent results have become matter 
of history. The personnel was com of “‘ those not 
otherwise liable to military duty” ( es, p. 65), and 
formed a secret service corps. By an Act of the Southern 

ingress it was considered as belonging to the Provisional 
Army of the Confederate States; and the members were 
“entitled when captured to all the privileges of pri- 
soners of war ;” not always accorded to them. 

The men enlisted were sworn to secrecy, and granted 
many privileges. Prize money was given for daring oper- 
ations. Mr. M. F. Maury, previously of the United States 
Navy, was made chief of the Torpedo Bureau at Rich- 
mond, and officers of the old navy of high standing 
and ability were commissioned to o and drill the 
men, and to aes the system. This occurred towards 
the end of 1862, and the entrance to Charleston, Mobile, 
mington harbours, as well as important points 


* Paper read before the Royal United Institution of Sub- 
marine Mining. 

+ Used to be eight years and three in reserve. Now 
altered to seven and four in reserve, 
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on the various rivers, were soon blocked with mines so 


thoroughly as materially to check the naval operations of | di 


their foes in these waters. 

Cheap Torpedo Boats.—Moreover, cheap torpedo boats 
were improvised, some of which, nearly submerged, were 
most difficult to detect at night ; and these were all 
manned and directed by the corps. 

The number of vessels destroyed by mines and tor- 
pedoes soon e so considerable as to produce the 
most important moral effects on the foe. These circum- 
stances should never be forgotten by the torpedoist and 
submarine miner, for they constitute the birth in prac- 
tical forms of those terrible modern weapons which now 
form such powerful auxiliaries to the gun and the musket 
in all sea defences. I have alluded to them here in order 
to draw attention to the personnel, and to the fact that 
this combination of soldiers, sailors, and civilians worked 
successfully and harmoniously under the command of 
the general officers commanding the shore defences, and 
the general direction of a bureau at the capital (Richmond). 

hen the United States sloop of war Housatonic was 
sunk by a David torpedo boat off Charleston Harbour, 
the fact was officially reported to ‘* Major-General D. H. 
Maury” by ‘*Captain M. M. Gray in charge of tor- 
pedoes.” e letter was dated (29.4.64) at the ‘* Office 
Submarine Defences, Charleston.” 

United States Service.—Passing to more recent times, 
the personnel of the United States torpedo and sub- 
marine mining services has been divided; the former 
being drawn from the United States Navy, and the 
latter from the United States Engineers, in a manner very 
similar to the arrangements which obtain in England. 

Divided Responsibility.—This division has one very 
decided disadvantage, viz., divided responsibility, the 
torpedo boats employed as auxiliaries in the defence of 
a harbour fortress being under the command of the 
senior naval officer, who is not under the orders or control 
of the general officer commanding the fortress. Such a 
state of affairs might easily lead to serious difficulties, 
but it may be somewhat premature in our service to 
consider them—inasmuch as there are at present, so 
far as [am aware no torpedo boats for the harbour de- 
fences of the British Empire. It has been officially laid 
down that “ with the exception of the men required for 
the guard boats, the whole of the duties connected with 
the submarine defences of the country, including the 
manning of the boats required for laying the mines, are 
now entrusted to the Royal Engineers,” 

S.M. Co. R,£.—Each submarine mining company, R.E., 
contains two sections, and each section has thirty-one 
trained men, many of whom are artificers of various trades. 

Auviliaries.—It has also been officially laid down that 
“thesetrained men . . are not in sufficient numbers 
to man the boats and do the labourer’s work on shore in 
addition to their special duties ; they must, therefore, be 
supplemented by an auxiliary co’ to provide boat- 
men, &c., to the number of about thirty to each section 
of trained men. The men composing this corps should be 
a permanent Jocal body, kept up at all times to the full 
numbers required at each port. They should be raised 
from the seafaring population, well accustomed to boat 
work, ready when wanted, and amenable to discipline. 
They should be called out every year, and assist in the 
annual practice.” 

S.M. Militia.—This is a description of the present 
organisation, the submarine mining militia having been 
raised in order to provide the above-mentioned “‘ auxiliary 
corps.” This organisation has been made more particu- 
larly to provide the personnel for our ‘‘ important naval 
stations,” For ‘‘ commercial harbours and other ports at 
home and abroad, an officer may have to make use o 
such men and boats as can be at the time procured on the 
spot,” and ‘‘whenever there are volunteer engineers, a 
certain proportion of them should be trained as far as 
possible in the principles of submarine mining. , . . At 
most places, men such as polestagh operators will be 
found, with a certain knowledge of electricity, and at all 
important commercial ports boats can be procured, which, 
when [nie with the necessary fittings .... will 
suitable for laying down mines,” 

Still more recently :—‘‘ It has been decided at the War 
Office to promote the formation of a corps of volunteer 
submarine miners, intended to co-operate with the Royal 
Engineers for the defence of certain commercial ports of 
the United Kingdom. It is intended that the corps shall 
consist of independent companies, each of three officers 
and sixty non-commissioned officers and men, raised as 
follows: For the Clyde, at Greenock; the Mersey, at 

Liverpool ; the Tyne, at BS nadia? the Severn (two 
companies), at Cardiff ; the Humber, at Hull; the Tees, 
at Middlesbrough ; the Forth, at Leith ; the Tay, at 
Dundee; and at Falmouth. It is further pro: that 
the adjutants and instructors s! selected from the 
Royal Engineer Coast Battalion, and that beside 3 
sergeants and 2 a, each company shall contain 21 
men accustomed to boat work, 6 marine e é drivers, 
6 fitters, 2 smiths, 1 tin smith, 2 joiners, 1 ship’s carpenter, 
2 painters, 1 instrument maker or repairer, 4 electricians, 
8 telegraphers, and 1 clerk. gentlemen are to be 
selected, if possible, to raise the companies, and assume 
the command; but if this latter be not convenient it is 
proposed they be made honorary commandants, in order 
to retain their support and influence, while actual com- 
mand would be given to carefully selected captains.” 

Organisation for Naval Stations.—We will examine the 
agtintice for the important naval stations first. 

t has been laid down officially that one section (thirty- 
one trained R.E.), together with the auxiliaries, will 
sufficient for the mine defence of ports with a single 
channel of entrance, or two channels close together. This, 
then, is the accepted submarine mining unit of personnel. 
The total for 1 company=1 captain, 3 lieutenants, 61 


these 4 men per company (2 per section) are certificated 


vers. 
S.M. Company R.E.—The distribution of these, with 
their auxiliaries, is officially laid down thus : 


Nature of Work, &c.,to © N.C.0.’s and Fae Sem 
Performed. Men, R.E. Engineers. 
Store boats... 2 5 
Crew of miner “ 3 2 
», Steam launch ... 3 1 
Preparing and_ laying 
mines _... a 5 a 8 16 
Junction box-boat 2 1 
inghy = 
Test-room ... = 3 
Storeman (assistant) 1 
arpenters ... Fei 
Casuals, cooks, &c. 4 2 
Total 31 33 


Boats.—This official estimate is assumed as being ade- 
quate for all stations possessing a unit boat and steamer 
equipment (viz., 1 tug, 2 lighters, 1 miner, 1 steam launch, 
1 pulling launch, 1 pinnace or cutter, 2 dinghies, 1 gig), 
to employ mines con' by means of electricity, 
thereby occasioning the minimum of inconvenience to our 
own shipping, which we ms ag may be always able to keep 
the seas, ere we a weak naval power, it might be 
necessary to employ an entirely different system in order 
to produce a more rapid defence, and perhaps a more 
thorough mine block. 

Preparations prior to War.—Prior to the declaration of 
war, the whole of the shore arrangements should be com- 
pleted as far as ible, the test-rooms, the instrument 
rooms, electric light emplacements, engine-rooms, &c. 
fitted and connected with each other electrically ; and 
the main cables laid to the shore. All the stores prepared 
and labelled, mines loaded, &c. Channels buoyed, or 
rebuoyed ; and the parties told off and organised for the 
various operations. 

Distribution for War Work.—On the declaration of war, 
or on receiving the order to lay the mines, the following 
working parties and distribution would be required : 

At store depot : 


1 superintendent, trustworthy and. ex- 
perien: oh in oa ite 5 
1 leading hand 2 working parties (S. 
6 trained men connecting up <S 
4labourer assistants ) mines Cc 
1 r td 4 aie 
1 telegraphist... ssa me ode nee 
11 boatmen, and for other work on shore Civ. 


2 blacksmiths... Civ, 
2 carpenters ... ig os s wre AV. 
Total, 9S.M. and 20 civilians, 
For each mine field, on shore : 
1 superintendent—a wend man ... os, 
1 tester and telegraphist ... x sic, RR 
1 telegraphist jen mb “ oe Civ. 
2 electric light men... iy — = 
1 engine driver i= ass =. ass Civ. 
1 stoker - ‘be ‘ee Civ. 
2 men for observing station S.M. 


Total, 6 trained S.M. and 3 civilians. 
Most stations would have at least 2 mine fields, con- 
sequently total for mine field shore men=12 S.M. and 6 


f | civilians. 


On the water, each mooring steamer : 


1 officer she ao pie oe son 

1 leading hand say ay pe \. S8.M. 
68.M., highly trained in thiswork ... S.M. 
2 sailors (A.B.) fur boat work... om Civ. 
lmaster ___... wok Ne es ie Civ. 
pr ~ “ee For working steamer 1a 
2 sailors Civ, 


Total, 8 S.M. and 8 civilians. Hence for 2 mine fields, 
total, 16 S.M. and 16 civilians. 

Each junction box-boat requires : 

28S.M.(jointers) ... ot # ai S.M. 

Qassistants ... . ' ie ae AY Oliv; 
Hence for 2 mine fields : 

48.M and 4 civilians. 

The crews of cutter and gig are already provided for 
from the civilian boatmen at depét. 

The store lighter would require : 

28.M. ae 2, = At a 

2 assistants ... Au ¥e Hey a Civ. 
Hence for 2 mine fields : 

48.M. and 4 civilians. 

One of the S.M. at each place should be a leading hand. 
One officer at least should at the depdt ; two superin- 
tending shore work, and two on the two miners (one on 
each), the latter being good boatmen. 

Total for 1 relief for 1 port: 

5 officers, trained thoroughly _... a 
10 being leading hands ~ 


455S.M. { 3 testers and 4 electric} 
6 ,, engine-drivers : 
»» carpenters rs ae | 





non-commissioned officers and men, and 2 buglers. Of 


light men... pn 
{ 3 being telegraphists | 
50 civilians{ 3 ,, stokers bce a + Civ. 
»» smiths i; 
Say 100 men per station (under 5 officers), half being S.M. 
and being civilian artisans, sailors, and labourers, 


At one station, when the diving gear was practically 
tried on the mine field, the diver sank up to his waist in 
mud, and could not move. Of what utility could a diver 
and gear be at such 2 yen : 

These numbers and distribution will vary with each 
port, according to the number of the mine fields, steamers, 
observing stations, electric lights, test-rooms, lighters, 
the cranes met Bo &e. 20. 
The example nm may, however, be accepted as a fair 
type, and the numbers stated form a minimum for bare 
requirements, for only one relief, and allow nothing for 
casualties due to sickness and other causes. 

A more accurate method of arriving at the personnel 
required at any harbour would be to make the mine field 
parties and the connecting-up parties bear some relation 
to the number of mines in each mine field, and this would 
probably be actually done if the matter bee pre into in 
detail, But I could not do this and em ay it in my 
tables published in this theatre publicly without giving 
an insight into the number of mines at each of our ports— 
which would be a very undesirable thing to do. 

A liberal increase must be allowed for these and for 
night duties; say 20 per cent. at least. This raises the 
numbers to 60 trained S.M. (the present strength of a 
S.M., C.R.E.) and 60 civilian auxiliaries. This total 
exceeds the official estimate laid down in the manual for 
submarine mining by 50 per cent. 

Moreover, when the mines are being laid in earnest, 
submarine miners (if soldiers) could not be spared for 
regimental and other duties at their own barracks. 

Regimental Duties.—It will therefore be peered to 
provide for cooks, messengers, orderlies, and guards from 
the troops of the garrison for the period during which 
the mines and the booms are being laid out; and if 
boisterous weather or an active attack be experienced, this 
assistance may require to be prolonged. 

Not only are the numbers given in the official hand- 
book altogether insufficient, but the proposed arrange- 
ment of using the militia engineers as auxiliaries fails to 
meet the requirements of the case. The whole of the 
trained submarine miners would be required as such, and 
consequently it would be necessary to find telegraphists, 
smiths, carpenters, engine-drivers, stokers, as well as 
boatmen, and labourers from the auxiliaries, 

ployment of the Militia Engineers and Miners, &c.— 
Artisans do not enlist into the militia. Hence, the only 
rational way to employ the militia is to give them har- 
bours to mine which are of somewhat secondary impor- 
tance, and to exercise them there during their annual 
training, so that officers and men may learn the local 
peculiarities of the places they will be called upon to 


mine. 

This leads to the most important matter which I have 
to bring to your notice this day. 

rm Forces, or Forces with Local Knowledge required 
for S.M.—It may be stated without fear of contradiction 
that submarine mining differs from gunnery, musketry, 
&c., in the fact that it is much more intricately interwoven 
with the local peculiarities of any situation. A gunner 
taught to work a gun a Shoebury can at once work a gun 
at aSpithead fort. A rifleman Se om at Hythe to use his 
musket can fire it effectively all the world over. Buta 
submarine miner taught to lay a mine in the Medway will 
find himself all adrift, in the fullest sense of the term, 
when laying a mine in the Hurst Channel with a 6-knot 
current and a depth of 30 fathoms. 

he most valuable submarine miners, officers or men, 
are, ceteris paribus, those who have been the longest at 
any given station. I ask whether our present, or indeed 
any purely military organisation, is the best for the 
service? The advocates of the system say ‘‘you cannot 
employ civilians as soldiers ;’? . . . “the value of a 
company as soldiers, including the power which the State 
has of moving them about, &c., in addition to the 
military organisation being the means of giving the men 
the requisite knowledge which enables the officers to effec- 
tively use civilian assistance in carrying out some of the 
operations.” These are the words of an able officer, high 
in authority last year, when he wrote them to me. I 
should like to quote a few sentences from my reply. 

_ ‘As regards the advantage which you claim, viz., that 
civilians cannot be as soldiers, the question arises, 
do you want soldiers or even sailors—fighting men—for 
laying and repairing submarine mines ? f may be wrong, 
but it seems to me that fighting men are no more required 
for this work ‘than for the light vessels, or the buoying of 
the channels, or the rigging of the ships in the Bideyand: 
or the movement of war stores from the gun wharf durin 
war. And the advantage you claim in the power o 
moving the soldiers about seems: to be a positive disad- 
vantage, as the efficiency of submarine mining work 
depends so much on local knowledge of the waters, and 
of the people and the place generally.” 

“*T grant that the men on shore who may fire the mines 
and may be Spo to the fire of a foe should be soldiers 
or sailors (soldiers by preference) under the orders and 
discipline of the senior officer present. But these fighting 
men might be-volunteers if the system of mines used 
were not so intricate as at i 

“It seems to me.that unless the Government will 
sanction liberal numbers of R.E. at each station, we 
should say distinctly that the problem set us to perform 
with present means is impossible, and will only, bring dis- 
credit on all concerned if a serious naval war should 
break out. I firmly believe that confidence can only be 
secured by much more permanent local arrangements 
than at present. A permanent staff of highly trained R.E. 
officers and staff sergeants, aided in war by local sub- 
marine miners, volunteers, and in peace by a permanent 
establishment of civilian artisans and workmen fitted 
into the various posts, each person knowing precisely 
what he would have to do in war, is one solution,” 





(Zo be continued), 
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RECORD. 
Comprtzep By W. LLOYD WISE. E 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 
The number of views given in the Specification Drawings is stated 
in’ each case after the price ; where none are mentioned, 
Specification is not illustrated. 
Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 
ifications may be obtained at 38, Cursitor-street, 
ee E.C., either personally, or by letter, enclosing 
earn macnn, ptnoaccapbens of a complete ope 
nce 
Se in each am ote given after the abstract, unless the 
Patent has been |, w the date of sealing is given. 
os may open any time within two months Je the date of 
advertisement of acceptance of a complete specification, 
——- the Patent Ofice of opposition to the on grant of a 
tent on any of the grownds mentioned in the Act. 


SHIPS, &c. 
14,396. J. A. Ber 5 | Soe (E. ee Paris.) 
Improvements in Propellers. (8d. 3 Figs.) 


November 24, 1885. —nveetor’& claims Rhe construction of pro- 
pellers or fang in which one portion of the number of blades are 
? : 1 different from that of the other blades. (Sealed January 


15,324, W. Chadburn, Liverpool. Improvements 
in and in Connection with Telegraphing and Tele- 
grephing. Ayparatns Used in ection with En- 

es, 4 Figs.) December 14, 1885.—This invention re- 
lates more vartiouleely to the better transmission and indication of 
telegrams sent on board ship between engineer in the engine-room 
and the woo on the brid, The improved apparatus com- 
prises an “alternator” or ial link B — is connected with 
the ‘‘ wiper-shaft” lever A by a rod }, and with a wrist-plate D 
by rods c,c. The wrist-plate D is connected by a rod d with the 





throttle valve C. In the link slot works a pin f formed on a lever 
g which is so arranged in connection with the indicator E by the 
rack and tooth gear i, that when the throttle valve is closed, the 
link B assumes such a position that no movement will be given to 
the lever g, whatever the position of the engine reversing gear. 
But when the throttle valve is open, the pin f is raised and de- 
pressed according to the position of the main links of the engine, 
so that the position of the reversing gear and the steam supply is 
transmitted and repeated to the transmitting or bridge instrument 
E. espa December 24, 1886). 


Bapty, London. (W. H. ny tg aw 
Self-Closing Doors for Water-Tight 

B ps. (8d. 2 Figs) December 28, 

1885.—The improved doors are formed in two ay which move 


15,900. ‘abarofka, 





vertically or horizontally in are 
by levers with floats and are so Seen as to ee easily ope or 
ol under ordinary conditions, but ueicesaibeaie Freee with 


sufficient force to move out of their path any ordinary obstacle 
in case of an abnormal infiux of water. (Sealed January 4, 1887). 


. A. F. Yarrow, London. Improvementsin Pro- 

ers, (6d. 3 Figs.) January 13, 1886. lore invention & 

ates to propellers incased or incased in a tube, and t 

improvements consist in the employment of guide blades or cine 

eo both forward and aft of-the propeller. (Sealed January 
1887) 


8. rp Barren tre Pnmmess, Lancaster. 

Improvements in and relating to Shi; Steering 

fis. 3d. 8 Figs.) January 22, 1886.—' invention re- 

lates to the manufacture of quadrants or wheels for rudder heads 

of ships with springs or buffers of steel, rubber, or any other 

elastic substance, so as to relieve the rudder and eet gear 
from severe shocks at sea. (Accepted January 22, 1887 


1097. B. J. B. Mills, London. , Bidault, io 
France.) Improvements in Shi ‘Propellers. 

‘4 Figs.) jenuay 25, 1886.—Inventor ms ‘‘a propeller A 3 
curved wings, of which the form Sppunahens portion of a epicy- 
cloid, the said wings aptacking the water at an angle more or less 
acute, and awn it almost parallel to the axis of rotation.” 
(Sealed February 1, 1887). 


1599. J. Sutton, Formby, Lancaster. 
ments in or Connected with the Shafts of Screw 
Pro a isd. 5 Figs.) February 3, 1886.—The improvement 
consists in providing the propeller shaft with a sleeve or collar, 
the face of which may bear against the face of a fixed bearing, 
when the shaft coupling is disconnected for the purpose of allow- 
ing the —-s rotate freely whilst the ship is under sail. 
(Sealed January 25, 1887). 


4535. W. B. Th Improve- 
ments in Steering ear. * eae 1886.— 
Inventor claims an improved cae af stn ig an releasing bg 
rudder head or rudder post, in two halves connected to 
gether by a hinged joint, pd a rovided with a spindle havirg two 
held ans kf ak Pall f the yoke, for th f 

respectively in o' yoke, for the purpose o 
quickly releasing oF gi gripping the rudder thereby ad- 
justing the position of the rudder agiten with the yoke when 

fr accident or otherwise the ve posit ion of the yoke and 
rudder has become altered. (Accepted February 2, 1887). 


4541. W. Dobson, memsssne ten Sen -Tyne. ao 
Navigable Vessels. fe a. pi “ar Liquid 
a ‘or 
ag? as Petroleum. (8d. 2 Figs.) April 
mee ene or gee are Mdivided into tanks which are fu 
snbdivided by horizontal plates so that the contents of the lower 
part of the tank are continually subjected to the pressure due to 
the higher level of the liquid > the upper part of the tank. The 
tanks are surrounded by a water jacket in connection with a 
reservoir at a higher ae , 80 that the tendency of the water to 
enter the tanks is greate the tendency of the oil to leak out- 
wards to the bilges of the ship. (Accepted February 2, 1887). 


4542, W. Dobson, Newcastle-upon-Tyne. Improve- 


g- | the other clip and the foot a' on the o 


ipes, valves, and panping x ppliances for aie with side 
oppers, and to the construction of hinge butts for ships’ hopper 
doors, (Accepted February 2, 1887). 


4574. G. A, Goodwin and W., F, How, London, Im- 
warsnomy od and 


rovements in the ey see 
trol of Water-Tight Doorsin Ships. {[8d. 4 Figs.) 


the | April 1, 1886.—This invention pees to the automatic registering 


and control of water- tight doors in the transverse bulkheads or 
other parts of ships by means of an electrical current, or mechanical 
connections such as rod and chains, &c., operating an indicator in 
the captain’s cabin—so that the captain can see ata glance if all 
or any of the bulkhead doors are closed—and by which the doors 
can be locked, released, or controlled by the captain or the officer 


in charge. (Accepted February 5, 1887). 
5091. A. M. Clark, London. (E. A. Wahilstrom, Frank- 
Sort-on-the-Main, Germany. eons Improvements in Electrical | Chairs 


fw? neg Sa ey 
sueeenes. Figs. 
of the ees is pm 
solenoid w! 


circuit which is closed by the immersion of two electrodes fix 
the stern of the vessel. (Accepted February 16, 1887). 


RAILWAY PERMANENT WAY. 


14,778. J. Walker, Cape Town, and T. D. Bear, 
London. rovements in the Permanent Way of 
Railways. (8d. 8 Figs.) December 1, 1885.—This invention 
relates to fastening rails to iron or steel sleepers. The flat- 
bottomed rail rests — the top of the sleeper. On one side of 
the rail the edge of the flange abuts against a clip or projection 
rivetted or formed on thesleeper. On the other side of the rail is 
a loose jaw secured to the sleeper by means of a hook projecting 
from its underside. A wood key or wedge is driven between the 
jaw and the rail so as to press the latter against the clip on the 
opposite side. When double-headed rails are used, the jaws are 
shaped to form seatings or chairs for the underside of the rail. 
(Sealed December 21, 1886). 


ee. Cc. D. Abel, London. 
Im ements in the 
{1ld. 
chie! 


e@ Racing of Marine 
April 12, 1886.—The steam stop valve 
by means of the movable core of a 
ich becomes excited by a current passing a a 


(W. Pressel, he 
Permanent Way of Ralwage. 

18 igs.) December 10, 1885,—The improvements 

ly to the construction of ribbed longitudinal ps pee of 

wiles thickness, and of ribbed transverse prt and joint 

plates of variable thickness, (Sealed December 10, 


— J. M. Wrench, _ , India, ees « 
ments Permanent Way of Railways. (8d. 13 
Figs.) December 14, 1885.—This invention relates to permanent 
way in which each chair is carried se SS broad. base or 
‘* pot sleeper,” which rests on the road. The im- 
provements consist in the employment of a tie-bar ry jaws 
near each of its ends to come the inner sides of the rails, 
so that the tie-bar shall serve not only to keep the rails int gauge, 
but also to retain the rails against outer jaws, which are suppo! 
by bearing plates or sleepers. The inner jaws may also be carried 
by short bars, which do not p3ss across from rail to rail. (Sealed 


December 24, 1886) 

750. _ E, Birmingham. Improve- 
ments in Keys for Holding Rails. (8d. 21 Figs.) 
January 18, 1886.—The improvement consists in locking the 
= wood key in its place by means ofa strip of metal secured 

the key on the side next to the jaw of the chair. (Sealed 
pn 25, 1887). 


2024. P. Kirk, Wektartes, Cumberland. rove- 
ments in the P. of Railways. (8d. 10 
Figs.) February 12, 1886.—The chair a is made from a bar of 


steel which has been rolled to the section shown, and then sawn 
into a number of pieces, each of a length suitable to form a chair. 

The chair has a foot a! projecting from each side. A piece of this 
foot is punched away on one side of the chair so as to leave two 





toes at the extreme ends of the foot. The sleeper is punched 
and pressed for the formation of nee clips f, f, one of which 
passes between the two toes and re over the remain: 
portion of the foot on one side, whilst a key g is driven a 
ther side so as to press the 
foot on the pcopemite side tightly into the cleft of the clip. iecepted 
February 5, 1887). 

2718. T. ee Durham, 
and J. Mackenzie, Middlesbrou: ‘orks. Im- 
provements inthe Permanent Way of Railways. 


Fig.7. 




















Fig. 
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6 Fige.| February 24, 1886.—The flat ridge a? of the sleeper 





8d. 
ph away so as to leave two straight lips a3, ie When the rai 
is in place, one of these lips overlaps the flange of the rail whils; 





ht lip a3 on the Me 


ve in the k of the key and it securely in place. 
(Sealed March 1, 1887. ¥ 


provements in Hallway (ao Poe) Feb: 

e 
ruary 15, 1886. — tne inv pesee A a oe mi of con- 
structing = of worn-out or 


i one SI of 4 
head, with the ote fom. wo old rire as icon 
~w we are 

by means of cross- ohies fore beni tes for the track 

rails, A flat Leap ay: Sa ace for the Pye oe is obtained by 

cutting recesses in the “an portions of the heads and flanges of 

the sleeper rails down to the webs. The lower flanges of the 

rails pro project in the ground and prevent the sleeper from 
shitting. "( January 25, 1887). 

ool, 


ons 3, Pévares, Liv Improvements in 
rs for the Permanent me Way of Rail- 
roads. (6h 1 Pen 


Febi 25, 1886.—The improvement 
consists in Sralthce a ne r with a projection on its under 
site cngeaing 2 sense fe he sen so as to secure the chair 


inst transverse di t, 
the a a (Sealed March 1, 1887). 
Improv ° 


Ww berland. 
y of Railwa (8d. 
ae ae the 


thus preserve the gauge of 


anent 
1886,—This een yet to a combined sleeper 
latter consisting of two metal jaws }, b, auipeoe or 
e sleeper 


to receive the edges of an aperture formed in 





d, The two jaws d, b, are fixed in tion either as in 1, by 
means of a wedge ¢ driven vertically between the jae, er as in 
Fig. 2, by means of keys /. The dotted lines in Fig. 1 

method of securing the wedge c by means of a cotter e. 


February 2, 1887). 
4665. A, H. Ro Londen. Improvements in the 
mailers. 18 Figs.) 


indicate a 
(Accepted 


wan, 
Permament Way of Light (1ld. 
April 2, 1886.—This invention relates to the construction of 
manent way for light railways and tramwa The rail } is aid 
on bearers formed of flat, corrugated, or ished metal plates a, 


Fig J. 20 





and is held in place thereon by means of lips a’ attached to or 
forming part of the bearers. The rail is fastened to the bearers 
by om the latter against the rail (as shown in dotted lines in 
Fig. 1) with the result that the saad of lips of each bearer soe 
bia the opposite flanges of the rail. (Accepted February 2 


5852. W. T. Stewart, Glanmire, Cor! Ireland. Im. 
zed Means ana Nm oe ty le 
and other Rails to Steel or other 
ane (8d. .16 Figs.) April 30, 1886.—The po of 


the surface of the sleeper carrying the chair which supports the 
rail is sunk in or lower than the Sartnoe of the adjacent Hg and 


in this recess the chair is securely held by means of a bar C of steel 


iD 1 








and driven a steel or iron key or wedge K which 
securely caeee Se foes oe the together. In the figure 
between the chair and the 





lining is shown ini 
pPrcer Accepted January 12, 1887). 
10044. J. H. Tozer and W. Tozer, London. Im- 
its in Securing Ralweg to Metallic 
Biecpers.’ alates toe lesel wided with ole olen ta ged Z 
on 
the underside. The flanges of ig chair ass through corre- 


sponding holes in the sleeper, and the fick gree and the sleeper are 
secured together by rivets through the flanged holes of the 
chair. (Sealed ‘March 1, 7 ae ie 


RAILWAY ROLLING STOCK. 


966. W. BR. Lake, London. (Anciens Etablissements Cail, 
‘ —— Lol 


Paris.) Improvements Relating to 
vem eeghe BT eee es 
ticrains or Vehicles es. (ls. 1d. 13 we 


their es capable of angular a Springs are placed 
thei planes capa ls and the side con’ g-rod: of @ locomotive, 
so as to permit the wheel of the oo rato ld ater errme ES whilst 

shait and 


Biscouneding ode of the weal of 
of the wheels of jemenstien:-anaane 
arcanged, the action of which ig to break the con- 





{ie wea ae 


SORES Cpe 


RRO: 


ERNIE EN MER Apr me MIMRT 
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[Marcu 25, 1887. 











nection between the wheels on the opposite sides of the engine as 
soon as slipping begins, or a greater resistance on one side than on 
the other is produced. (; January 28, 1887). 


2209. T. English, London. Sugrevements in Bogie 
Trucks for Locomotives and the Rolling Stock of 
Railways and Tramways. (1s. 34. 8 Figs.) February 15, 1886. 
—The improvements consist in connecting a ie to a locomotive 
or other vehicle by means of a single central link swinging trans- 
versely, to the lower part of which link the body of the vehicle is 
on whilet from its upper per the load is transmitted through 

aminated springs to the axle-boxes of the bogie, for the pu’ 
of causing the bogie truck to tend to return to its central ition 
relatively to the rigid wheel base of the locomotive, after being 
oan laterally when passing over acurve. (Sealed February 22, 
1887). 


2548. J. R. Dix, Corris, Merioneth. Preventing 
the Harn ge of Locomotive or other Engines by 
Means of a Jet of Live or Exhaust Steam. (6d.) Feb- 
ruary 22, 1886.—According to this invention a jet of live or ex- 
haust steam is by means of a pipe brought down to play upon 
the rails either in front, rear, or between the wheels of the loco- 
motive, thereby clearing the rails of the substances which prevent 
the ees hesion of the wheels to the rai's. (Sealed March 1, 
1887). 


2829. W. Daniel, London. ve F.M. T. Lar , Olieste, 
in.) Improvements in Lubricators for Axle- 
mes and Bearings. (8d. 6 Figs.) The improvements 

consist in the oar ay are of transferring rollers floating in oil 
and pressed by their own buoyancy into rolling contact with the 
7 of the journal to be lubricated. (Accepted January 22, 
1887). 


3405. E. Perrett, London. Improvements in Loco- 
motive Engines. [ls. 3d. 21 Figs.) March 10, 1886.—In- 
ventor claims a locomotive having three high-pressure cylinders, 
two working on to one axle and one on to the other axle ; a locomo- 
tive having three cylinders, a high-pressure cylinder working on 
to one axle, and two sume prectate cylinders receiving the steam 


ratus for coupling vehicles together by means of a link 1 attached 
to the one vehicle and a bolt 6 carried by the other vehicle. The 
bolt 6 of the a; shown to the right, is maintained in its 
raised position by a block or support capable of sliding in the 
recess 4 in the drawhead. A spring tends to ‘aad the support 
outwards and thus keep it under the bolt 6, the coupling link 1 
hanging vertically. The coupling link 1 of the right-hand appa- 
ratus is then raised by operating the handle 19 and attached parts, 
and is maintained in the horizontal position shown by the locking 






































bar 20. The raising of the link 1 also lifts the bolt 6, which is 
held in its raised position by its block or support. Ifthe vehicles 
be now brought together, the link 1 of the right-hand apparatus 
will enter the recess 4 in the drawhead of the other vehicle, 
and forcing back the block against the action of the spring, 
will cause the bolt 6 previously supported by its block to fall into 
the position shown, thereby retaining the link 1 in the drawhead. 
(Sealed March 1, 1887), 


2831. W. Daniel, London. (H. Carpentier, Paris.) An 
Improved counted for Elevated le Rail - 
way and other Vehicles, (8d. 2 Figs.) February 26, 1836. 
aaa e@ improved coupling consists of two bow-shaped yokes of 

alf-roun 


+, 


channel iron attached to the vehicles, and tightly 





from the high-pressure cylinder and working on to another axle ; a 
locomotive having two pairs of cylinders, one r-a high-pres- 
sure cylinder and a low-pressure cylinder receiving steam there- 
from—working on to one axle and another pair working on to 
another axle ; a locomotive in which the steam is condensed by 
the aid of water (to be used over and over again) cooled by air 
which is caused by a propeller to pass th h pipes immersed 
in the water ; a locomotive engine in which the steam is con- 
densed by the aid of an injector condenser supplied with water 
kept cool by airas above. (Accepted January 12,1887). 


4587. P. A. Newton, London. (J. W. Marshall, Cazenovia, 
and C. S. Bates, Si Springs, New York, U.S.A.) Ime 
vements in Self- Axle-Boxes. (8d. 7 Figs.) 
ong 1, 1886.—The improvements consist in the combination 
with the axle-box constructed with internal shoulders and stuffing- 
box, of a gland and packing and a washer assisting to form an 
annular oil chamber between the should (Accepted February 
2, 1887). 
6059, J. Holden, Wanstead, Essex. 
in the Use of 7" -* Fuel as Auxiliary 
Solid Fuel in the Fireboxes Locomotives 
Boilers of (8d. 3 Figs.) May 4, 1886.—The 
improvements consist in the arr t of opposing jets of liquid 
fuel, steam, and air, over the solid fuel. The various sprays meet 
and combine with each other and with the ignited gases from the 
incandescent solid fuel, and thus cause effectual combustion of 





rovements 
or 





the carbon with intense heat and absence of smoke. (i 
November 5, 1886). 


10,538, C. T. Schoen, Pailadelphia, Penn., U.S.A. 
Improvement in Car 8 (8d. 18 Figs.) August 17, 
1886.— Inventor claims ‘‘a car spring in combination with top and 


bottom plate or plates, the to or being fulcrumed to 
the bottom plate, and the onde ot the “dete or piss being free so 
that they can move freely as their angles change by compreesion 
of the spring.” (Sealed November 23, 1886). 


10,553. W. BR. Lake, London, Vv. Bourne, Portland, 
Oregon, U.S.A.) Improvements in es for Railway 
and other Vehicles, (6d. 3 Figs.) August 17, 1886.—The 
rere axle is com of two a pas end to 
end, and inclosed and united by a longitudinally divided cylindri- 
cal coupler, the two halves of which are bound together by clamps. 
(Sealed November 28, 1886). 


14,876, E. Peckham, Syracuse, New York, U.S.A. 
Improvement in Car Axles, (6d. \ 2 Figs.}- November 16, 
1886.—The improved axle consists of a metal tube reinforced by 
internal tubular bushings extending from the extremities of the 
main tube inward ed d the seats of the wheels ; portions jot 

ferentially 
( 


on 
the main tube and its ashingt being 9 ty 
ebruary 22, . 


to form the journals. 
SIGNALLING. - 
11,645, H. J. Gardner, compen, i D. ee ee 
) ° way 
A Lanterns or Semaphores. 
(8d. 8 Figs.) September 30, 1885..—According to this invention, 
the signal used is automatically carried and held to safety colour 
or “line clear” by an electric current passing through a local 
circuit closed by the passage of the train, and automatically 
changed to danger colour or “‘ line blocked” by gravity, a perfect 
block being thus insured. (Sealed January 4, 1887). 


1048S. H. O. Fisher, Cardiff. Improvements in 

Apparatus tor Wor Inlet and Outlet Signals at 

sidings, Junctions, and at Ends of Crossover : 
ic 





Roads 
on Lines. (8d. 3 Figs.) 
January 23, iss rhe niet and outlet signals are area's. 
as to be controlled by a single lever, which stands in mid-position 
nee je be. nals ~ on. and which, i Lee from — be 

P one e signals witheut affecting er. 
(Sealed January 7, 1887). 


1587. G. P, Dineen and A. Rowe, London, Im- 
vements in Self- tus for Working 
and Sig Tram 


mals on Ways an 

(8d. 5 Figs.) February 3, 1886.—This invention relates to an im- 
ved automatic switching and signalling system whereby a 
ranch line train automatically opens and closes its switches, and 
works the signals for branch and main line at the points, so that 
the train, whether on branch line or on main line, works its own 
block signals. This iseffected by means of a projecting peg on 
the engine and a similar peg on the rear brake van in combina- 
tion with shifting parts arran; by the side of the line, and con- 
nected to bars for shifting the points and working the signals. 
There is thus no necessity for signalmen and pointsmen except at 

aterminus. (Sealed March 8, 1887). 


COUPLINGS. 
2487, J. Lockettand A. Lockett, Congleton, Stafts. 


Improvements in Coupling CN a mene na for Vehicles. 
isd Figs.) February 20, 1886.—This invention relates to appa- 





p ig by a strong spiral spring which encircles the 
oppositely curved oe ney portions of the two bows, and acts as 
a draw spring. (Sealed March 8, 1887). 


BRAKES. 


13,930. P. A. Gambaro, Paris. Tmprevesents in 
Brakes. [lld. 26 Figs.] November 14, 1885.—This invention 
relates to improvements upon brake apparatus such as described 
in Patent No, 3834 of 1884, granted to the same inventor. Accord- 
ing to the present invention, the friction rollers are ar d to 
= with the drum of the brake band instead of on the wheels. 

he brakes are actuated by means of the traction bar combined 
with buffer and drawbar springs having an initial tension. The 
mass of the parte actuating the brake is reduced. The traction 
bar is rendered discontinuous, and the brake power may be 
modified by hand. The brake apparatus may be applied to ma- 
+f for raising and lowering weights. (Sealed November 19, 


15,066. P. Everitt, London. Improvements in or 
Applicable to Automatic Railway Brakes. [1ld. 10 
8.) D ber 8, 1885.—A ding to this invention the brakes 
are automatically applied as soon as any wheel in a train shall 
leave the metals, or as soon as any dangerous obstruction to the 
passage of a wheel is encountered by a train in motion. For this 
purpose the engine or carriages are provided with pipes from the 
main train connection bent so as to form pendent pipes terminat- 





Sealed | ing within a short distance from the rail. These pendent “safety 


pipes” are fitted with a cock or valve provided with a lever so 
arranged that should the engine or a carriage leave the rails or a 
dangerous obstruction be met, the lever would come into contact 
with the rails, a sleeper, or the earth, and thereby move round 
the plug of the cock and admit air, and thus put on the brakes. 
(Sealed December 17, 1886). 


2571. W. Pearson, London. Improvements in 
Brakes. (Sd. 4 Figs.] February 22, 1886.—This invention 
relates to an improved form of brake-block. The brake-block is 
fitted with a movable shoe of which the working face is grooved 
or fluted transversely. The brake-block is supported by an ad- 
justable bearing fitted with an india-rubber or other elastic 
washer, whereby the shoe adjusts itself to the wheel so that its 
whole surface becomes effective when in contact with the tyre of 
the wheel. (Sealed March 1, 1887). 


9381. H. J. Allison, London. (F. EF. Kinsman, New 
York, U.S.A.) Improved Means for Automaticall: 
Opeseting way Brakes. (8d. 5 Figs.) July 20, 1886. 
—This invention relates to means whereby the brakes of a railway 
train may be automatically applied independently of the act of 
any person on the train, when the rails of the track are broken or 
removed, or when there is a train upon the line, so as to prevent 
collisions and accidents. The improvements consist in dividing 
the rails of a railway into a series of track sections insulated from 
one another, and each forming a part of an electric circuit in con- 
nection with an electro-magnet for acting upon devices arranged 
so that when a train is on a given section of a track it completes a 
circuit that causes the electro-magnets in the other sections to be 
energised so as to apply the brakes to a train on those sections. 
¢ November 5, 1886). 


TRAMWAYS. 


15,941. F.J. Burrell, Thetford, Norfolk. Improve- 
ments Relating to Condensing anda Hea Feed 
Water in Tramway Locomotives other es. 
(Sd. 3 Figs.) December 28, 1885.—Inventor claims controlling 
the admission of cold water to the condenser by means of a valve 
operated by the pressure of the steam to be condensed ; also the 
combination of appesetes consisting of a condenser, a pump feed- 
ing boiler through the condenser, two tanks, one containing cold 
water, and the other hot water from the condenser, and an auto- 
matic controlling valve determining from which tank the water 
supply to the condenser and boiler shall be drawn, according as 
there is more or less steam to be condensed. (Sealed D ber 31, 


topetnes and forming oypports for the central girders and for the 
rails. The sheaves or pulleys for guiding the cable are carried 
in plummer blocks, the upper part of which is hinged to the lower 
pen eee to allow of ready removal. The plummer blocks are 
eld by plain pins to their supports, so that they can be lifted at 
once without undoing any bolts or fastenings. (Sealed February 
18, 1887). 
15,657. W. P. Thompson, London. (7. Kerr, New York, 
U.S.A.) Improvements in or Ap) g to Cable 
for Tramcars and the like. (8d. 10 Figs.) No- 
vember 30, 1886.—This invention relates to a cable grip provided 
with means for lifting the cable from the sheaves on which it runs, 
to and between the jaws of thegrip. The jaws C, C are ae pee to 
the frame piece B, and consist of ashell of iron filled with 
wocd, leather, or soft metal, so that the grasping of the 
jaws will notinjure the cable W. The jaws C, C are operated for 
causing them to grasp and release the cable, by means of two 
toggle rods b, b, attached to the jaws and ¢c and hinged at 
their upper ends to a hinge plate E secured to a vertically movable 
rod F. When this rod F is lifted, the plate E is also-raised which 
causes the toggles b to draw the jaws C together and cause them 
to grasp the cable firmly. The jaws are opened to release the 





















































cable by lowering the rodF. The wheels D, D are journalled on 
geons attached to the lower ends of the arms d, d, which are 
inged to plates G attached to the vertically movable rods H. H, 
so that by raising and lowering the rods H, the wheels D are 
lowered and then raised to lift the cable up hetween the jaws 
©, C. The wheels D are mee away from each other and then 
brought together below the cable by means of toggle levers f, f, 
operated by the vertically movable rod J. Fig. 1 is a side view of the 
improved gr , showing the lifting wheels D below the cable ready 
for lifting it. Fie. 2 shows the lifting wheels lowered and open. Fig. 8 
shows the lifting wheels closed below the cable ready for lifting 
it, and Fig. 4 shows the position of the parts of the grip after the 
cable has been raised and grasped by the jaws of the grip. The 
wheels K, K (Figs. 1 and 5) serve as a yielding or rolling grasp, so 
that the car partakes gradually of the motion of the cable, 
(Sealed March 8, 1887). 


MISCELLANEOUS, 


15,601. W. C. Johnson and S. E. Phillips, London. 
Improved Apparatus for H or Gripping 
Cables. (8d. 8 Figs.) Décember 18, 1885.—This invention 
relates to apparatus for gripping telegraph cables when they have 
been raised from the bottom of the sea by grapnels. Inventors 
claim the construction and use of a ‘‘mechanical cable stopper” 
wherein two wedge cheeks mounted free to slide longitudinally 
between sloped flanges of a frame, are caused by the drag of the 
oar engaged between them to grip it tightly. (Sealed December 
, 1886). 


2208. BR. H. Lapage, London, A Means of Effect- 
ing Locomotion on Steep Inclines, (8d. 15 Figs.) 
February 15, 1886.—On the vehicles are fixed cylinders having 
their axes parallel to the rails, and provided each with a piston 
and a piston-rod at the end of which isa clamp which may be of 
the kind used as a paw! in silent feed gear, or may consist of parts 
pressed together by fluid pressure. When the piston is at the 
end of its forward stroke, the clamp is made to take firm hold of a 
rail or stati chain, and then the piston being subjected to 
pressure, the cylinder and vehicle are ed forwards until the 
piston is at the rear end of the cylinder. At this time the clamp is 
released, and the piston and clamp are caused by urate ng 
at the rear end of the cylinder advance until the stroke is 
completed, whereupon clamp is again made to take hold. 
Thus by alternatel clamping, pushing forward, unclamping, and 
drawing back the p Aes e vehicle is propelled step by step up 





1886). 
4573. H. T. Underwood, Brentford, Middlesex, 
me the a in Apparatus for Facilitating the 
Tram r E 


o' 
April 1, 1886.—The improved starting apparatus consists of a 
pea 5 gt wheel or lever fitted loosely on the axle and pro- 


ed with a gripping device, which, on the pull being brought | ab 


upon the said wheel or lever by a chain attached to the horses, is 
caused to grip against other discs or levers fast on the axle. 
When the horses stop, the counterweight takes the wheel or lever 
carrying the gripping device back to its normal position ready 
again to act in starting the vehicle. (Accepted February 16, 1887). 


CABLE TRAMWAYS. 


12,986. EB. Pritchard, London. Improvements in 
Cable Tramways. (8d. 9 Figs.) October 11, 1886.—The 
improvements relate to various details in the construction and 
arrangement of the girders forming the groove through which the 
gripper passes ; of the combination of loops and (J pieces secured 


the incline. (Sealed February 22, 1887). 


piaet me: ae rine. a mc Freiherr von 
tri: étitz, Saxony.) Improvem Propels 
Mechanism for Vehicles. {lld. 10 Figs.) February 17, 
1886.—The improvements relate chiefly to the use in a vehicle 
of propelling mechanism comprising oscillating levers and suit- 
in such a manner that a person ceoupr ing, an 
tion in such a vehicle can cause his w 
through the said levers as a propelling force 
ce SS the propelling wheels of the vehicle. 
(Accepted January 19, 1887). 
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consulted, gratis, at the offices of EnaingerinG, 35 and 36, - 
street, Strand, ‘ 
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THE NATURAL HISTORY OF LOCAL | 
BOARDS. | 
V.—TueE Latssez-FarRE Boarp. 
(Continued from page 268.) 

We have told the story of the water works, and of | 
the flood’s vengeance against bad work ; and now we 
turn to that field in which the laissez-faire Board 
won its laurels and earned its distinctive title—its 
general sanitary administration, in which the prin- 
ciple of how not to do it was developed into a fine 
art, regardless of cost. It will be remembered that 
the Board carefully procured—by lowest tender—a 
scheme of drainage without sections, and that then 
they came to a full stop, relegating the sketch- 
diagram to a snug corner for a long slumber, out of 
which neither the small-pox, nor the typhus, nor the 
cholera, could arouse them. The water question 
absorbed all the Board’s energies and all their 
money ; although it might have entered into their | 
calculations that a successful and not very costly 
scheme of drainage might have helped to balance the 
debit of the water failure against their reputation. 
The voice of complaint was never long silent, but 
with a farmer-surveyor, who looked askance at any- 
thing in the shape of plans, and did not know a 
section from a sextant, and who had profound faith 
in the virtues of big square drains of dry rubble, 
they turned their deaf ear—there are few Boards 
without a deaf ear—and with philosophic compo- 
sure let things alone. 

In the third year of its existence the Board had a 
terrible visitor—the cholera. Day by day they sat 
with thinned ranks, making a vain show of fighting | 
the grim pestilence that stalked amongst them, 
picking out its victims in hot-beds prepared for its 
reception, fat and reeking with tilth of sewage— 
such places as Carr’s-rents and Headford’s-rents, 
where the poor Irish herded ; and the rookeries 
under the shadow of St. Paul’s belfry. It was a 
dismal session, for they could do little but add to the 
medical relief, remove the corpses of the victims, 
and receive the daily tale of sick, dying, and dead ; 
and the meetings were thin, for many of the loudest 
talkers made themselves scarce in this emergency, 
and showed their reverence for so distinguished a 
visitor by fargo him every facility for free trade 
so far as they were concerned. The nerves of the 
confiding were fortified by a bountiful supply of 
chloride of lime, but the invisible enemy leaped in 
derision over al] charms and superstitions, and 
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(For Description, see Page 293.) 
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Condenser 


exacted his tribute. Tragical scenes were enacted, 
such as were common enough in those days, and 


|inquiries were held with much shaking of heads ; 
/but the most rigid scrutiny of the archives of 


St. Paul’s will fail to discover any record of a verdict 
of ‘‘ wilful murder” against laissez-faire ; which, 
indeed, is the less surprising when we consider that 
in all cases the culprits themselves sat in judgment, 
and seasoned justice with mercy. One r for- 
lorn creature came to our committee and said: 
‘* A week ago there were ten of us; my husband, 
myself, and eight children ; now I am alone; I 
feel so lonely.” Of such are the short and simple 
annals of the poor in laissez-faire districts. 

Provisional schemes for augmenting the supply 
of well-water took up much time, and the changes 
were rung on every cheap device. Each member 
had his own method, and argued over it, until the 
meetings, like those of the Triple Alliance, became 
as the wranglings of dogs over abone. The col- 
liery water was a relief only partial in its operation, 
and the sulphur it contained, though valuable for 
medicinal purposes, was too potent for the every- 
day uses of life. Water-carts distributed it from 
the solitary point of public supply; and although 
facilities were to be got for the asking at two other 
central and convenient places, a careful computation 
showed that this would necessitate an outlay of no 
less than 200/.; which, as a matter of course, effec- 
tually put an end to the project. 

In the year 1860, the town was thrown into a de- 
lightful commotion by the news that the water 
works were almost finished, and that permission 
had been granted by the millowners below for the in- 
passage of water to the joint district. The plumbers’ 
harvest commenced and water fittings were in uni- 
versal request. But the chairman’s announcement 
was premature. The leaks showed themselves, and 
as we have seen, long years of anxious suspense 
intervened before the services came into use. 

At Board meetings all things were wrangled over. 
The state of the roads, which gradually gained the 
district the soubriquet of ‘‘ dirty St. Paul’s ;” the 
lighting of the streets, courts, and lanes; the 
abolition of nuisances, never without a sturdy de- 
fender of the rights of man to poison his fellows if it 
suited his convenience ; the passing of building and 
estate plans ; the removal of nightsoil ; the appoint- 
ment of a road ganger or a turncock ; nothing came 
amiss as a battle-ground ; and the wrath of the 
righteous was carried so far into the privacy of life, 
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| that fora man to prosecute the service of his town 


in those days argued uncommon purity or un- 
common hardihood. 

Meanwhile, like a vigorous plant self-sown on a 
hot-bed, the district yearly grew in wealth and 
population, having hit upon a modeof making some- 
thing out of nothing, marvellous to see. Fortunes 
were made in a few years, and many honest citizens 
not designed by nature for great things, found great- 
ness thrust upon them ‘by the caprice of fortune, 
and became high manufacturing dignitaries, shining 
for a brief space in the flame of prosperity, and who 
then with it waned and sank and were seen no more. 
The expansion of trade and population suggested 
incorporation, and after a ten years’ existence, the 
laissez-faire Board clapped its wings and flutteredas a 
full-blown corporation, with its wards, its mayor, its 
aldermen, its Council, and its every other thing hand- 
some about it, including a borough surveyor. The 
fine old knee-breeched farmer-surveyor had retired 
with dignity to his farm; and his place was filled 
by a respectable stone-mason, who entered upon 
his studies with confidence, and who, when 
bidding good-bye to his employers ten years after, 
had the gratitude to avow to them that all he 
knew of his vocation had been acquired in théir 
service. A common council, it may be thought, is 
not the best preceptory of engineers, but it has, 
nevertheless, an innate tendency that way ; and our 
Board, despite their title, may be complimented on 
their praiseworthy perseverance in the gallant but 
hopeless attempt to train professional pupils, to 
whom they paid a small salury, besides handsomely 
providing them with the purse and also with the 
vile bodies of the public to experiment upon ; a 
mode of tuition profitable neither to the scholar nor 
the teacher. 

A town clerk, too, was appointed, the same who 
with uncommon energy had conducted the appli- 
cation for the charter of incorporation ; and the 
first thing the new Council did was to fight a series 
of pitched battles over the town clerk’s little bill ; 
a process which made him so many foes that he 
found his post too hot to hold him, and speedily 
resigned ; whereupon the Council, az ready to t 
their hands in the making of lawyers as of engi- 
neers, appointed a worthy schoolmaster in his 
place ; that same precise gentleman of whom men- 
tion has already been made in a former chronicle. 
His accounts and minutes were excellent, though 
his Jaw was doubtful; and by close and diligent 
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attention he came in after times to wield pedagogic 
Bway over an enfeebled Council. 

Perhaps the most important event for many 
years was the great struggle over the question of 
the mayor's chain, in which the victory oscillated 
between the members magnificent and the members 
economic. The philosophic minority professed to 
scout the chain as a bauble, but the many con- 
tended that a common council without its gorgeous 
insignia was like the play of Hamlet with the part 
of Hanilet left out; and, need we record it, the 
mean-spirited Cromwellians went to the wall. This 
great question settled, the subject of floods asserted 
itself with greater force than ever. By nature sub- 
ject to floods, as is plainly testified by our sandy 
alluvial strata on the river bottom, the work of 
man has only increased their violence. The junc- 
tion of the beck with the river was radically defec- 
tive, being at right angles. A 7 ft. or 8 ft. weir, of 
ancient date, half a mile below, made things worse ; 
and within the last few years new buildings, cul- 
verts, road and railway embankments, had gradually 
hemmed in the flood waters of the beck, and made 
such innovation upon its natural hydraulic laws, 
that the surplus waters escaping from its channel, 
which formerly found a free and harmless course 
over.the low meadows on the left bank down to 
below the weir, were now forced in a contrary direc- 
tion up the sewers. In heavy floods, they pene- 
trated these over a large area of the centre of the 
town, pouring into cellars, bubbling out of the 
gulleys, and flooding the market-place and the 
streets converging thereon ; disturbing the rats and 
playing havoc with the goods and chattels of the 

urgesses in subterranean storerooms, and always 
driving a blast of sewer gas before them. 

When a heavy freshet occurred in the river simul- 
taneously with a freshet in the beck, the water 
reached the flood climax, and many and loud 
were the complaints of the inhabitants of the low 
levels against the real and supposed authors of their 
calamities, After each such visitation, meetings 
were held to discuss ways and means for redressing 
their wrongs and bringing to book the corporation 
for having granted facilities for illegal structures 
affecting the natural flow of the water in the beck. 
At length the memorable flood of November 16, 
1866, brought matters to a crisis. The flood-gates of 
heaven had opened, and only a buraten reservoir had 
rivalled that terrible downpour ; at any rate, so far 
down as St. Paul’s. Floods had occurred near the 
close of last century, ‘when the churchyard walls 
were driven down ; in 1811, when the church floor 
was 18 in, deepin water ; in 1837, when the muddy 
waters took part in the Christmas service, coming 
early and taking their stand in the pews, whence 
they drove the resolute worshippers to the gallery, 
besides throwing cold water on the nuptial cere- 
mony of many happy couples who were being 
joined together in holy matrimony ; and in 185], 
when a dreadful calamity burnt the date into 
the memories of forlorn wretches, who on that day 
lost all that made earth dear to them, and found 
themselves beggared and childless. But this flood 
dominated all other floods at St. Paul’s. The water- 
mark wainscotted the church walls 3 ft. high all 
round, and the market-place was a pool with several 
creeks, in which ferrymen plied busily. Men had 
to fly for their lives before it, and even a horse’s 
spend and strength did not always avail; no less 
than seven horsemen being carried away while 
attempting to traverse the hollow flooded roads ; 
and the bodies of some were never seen again. 

Another heavy flood at no distant date accen- 
tuated matters. It proved that new causes were 
at work, and the complainants, raising a loud outcry, 
at last brought the corporation to lend an ear to 
them. Their pupil (the surveyor) was first instructed 
to report, followed by an engineer of repute from a 
neighbouring town ; besides which they received 
three other reports from the outside, all of which 
they did the authors the honour to print ; having 
done which with deliberate vigour, adebate followed, 
and then they let things alone. Non WMUS. 

_ The diversion of the beck to a point below the 
weir, and the removal of the dam, with sundry im- 
provements in the existing culvert, was the sub- 
stance of the best of the reports ; but the most re- 
markable proposal emanated from a firm of enter- 
prising architects. It was a model of brevity, the 
cause of the floods being set forth in one line and a 

uarter, and the remedy in eight lines and a half ; 
the latter being the cutting of a channel forming a 


chord line across the base of the great loop in the 


tiver, with self-acting sluices to take flood waters ; 





a scheme which possessed only one defect, which 
was that it was impossible, there being no bottom- 
less fund or exchequer at the Council’s disposal for 
so Lessepian a scheme. There was little difference 
of opinion as to the practical remedies ; but a very 
small difference indeed will enable a laissez-faire 
Board to gracefully shelve an important and difli- 
cult question. So the reports were forgotten, and 
the shopkeepers left in the mire ; while the Council 
pursued their way in peaceful admiration of their 
own energy and caution, without a blot on their 
comfortable escutcheon. 

About this time the outer world was moved by 
great Bismarckian schemes of consolidation, and the 
fever of ambition spread into St. Paul’s the Less. 
Stimulated by illustrious example, and the prospect 
of heavy rates, the burthen whereof would be 
agreeably lightened by a few stout partners, a fine 
scheme of annexation was propounded, whereby 
the population and rateable vaiue would have 
been trebled. St. Mungo, Low Bethel, and Flat- 
thorpe were to be swallowed entire, with sundry 
fragments of other townships that lay convenient, as 
entrées. Having been faithful over very few things 
they possessed the common delusion that they could 
rule over many things, thinking, despite their ex- 
perience with St. Mungo, that the friction of mere 
numbers would evolve those virtues of wisdom, 
self-denial, energy, and resolution which go to the 
making of good government. With uncommon 
vigour they appointed a solicitor—the town clerk 
not yet being out of his articles—ordered plans, and 
so forth. but the effort was too great ; the return 
of one or two powerful absentees checked thzir 
ardour, and appalled the hearts of a few who had 
gone feartully into the project. A motion was 
made to stop the Bill. Equal voting paralysed 
action, and the thing was dropped, leaving nothing 
behind it but heavy costs, anda new growth of 
hatred and jealousy from St. Mungo. The former 
was handsomely tithed, but the grudge of the 
latter fed fat with time; and even the gift of 
parliamentary borough franchise, which came a 
little later to St. Mungo, was embittered by the 
fact that it was shared by the St. Paulians, and 
stood under their detested name; the other partners 
thinking it was but the thin edge of the wedge. 

Galvanic fits of energy will possess even a laissez- 
faire Board at times. Hence there was nothing 
unnatural in the appearance of a notice one fine 
morning in November, of an application to Parlia- 
ment for a compendious Bill which was to do every 
municipal thing under the sun. But so exhausted 
were our Council by this supreme effort, that they 
could not reasonably be expected to go much 
further ; so we were not astonished when after the 
deposit of a Bill containing several hundred clauses 
they should mercifully proceed to withdraw it from 
the consideration of Parliament, which after all 
has a limit to its powers. Thus the too strenuous 
effort of a parent often aborts its offspring ; or to 
put it in the vulgate, ‘‘ addles its egg.” 

Then with an eye to profit, the gas works were 
bought up, and new ones built. ‘This was a com- 
mercial venture, expected to pay, not in such 
visionary ideas as lite and health and comfort, 
which the philosophic disdain, but in current coin 
of the realm to save the rates wherewithal. But 
it did not, except to certain worthy aldermen 
who revered the pockets of the public ; and indeed 
it is thought that the gas works proved the very 
biggest of white elephants. 

dn 1873, another surveyor tried his ’‘prentice 
hand on the flood. question, without, however, 
succeeding any more than his predecessors in 
giving his pretty schemes a local habitation. In 
the same year a scheme of tramways was got by 
certain itinerant adventurers from outside, who 
having neither money nor credit, sold their pro- 
visional order for an old song to better men, whose 
local standing at once secured the necessary capital, 
and enabled them to lay a not very profitable line. 
Warned in time, the two corporations of St. Paul’s 
and St. Mungo made a wise provision. The road 
traversed by the tramway was paved in the manner 
peculiar to the pupils of a common council ; that is 
to say, its cross-section was beautifully curved to 
barrel form, with a rise varying from 9 in. to a foot, 
a shape which, if roads had no other function than 
the shedding of rainfall, is one truly admirable. 
But being made for traffic, it followed that, 
especially with top-heavy loads, the only safe part 
was the crown. hen, therefore, it was pointed 
out by a local engineer who had passed his degrees in 
tramways, what the result would be if two lines of 


tramway were laid in this road, the authorities for 
once took a wise hint, and exacted from the com- 
pany the re-construction of the road, ora handsome 
contribution thereto as the price of their support ; 
whereby the perilous curve was reduced to a safe 
and reasonable surface. 

Not long after the completion of the tramway, 
an extension was sought, bringing the terminus a 
little nearer the heart of St. Paul’s. The Council 
assembled ; but out of their assent sprang a question 
within the obscure folds of which lay the key which 
was ultimately to effect a forcible solution of the 
great drainage question that now, for nearly a 
quarter ofa century, had been used in the game of 
shuffie and cut by the laissez-faire Board. There 
must have been some hazy notion of a drainage 
scheme to be made sooner or’ later; later if the 
Council could manage it, but come it must. To 
save future expense, therefore, the surveyor was 
instructed to make a length of new sewer below 
that part of the road in which the tramway was to 
be extended without meddling with the outfall. 
But inasmuch as the new sewer was 5 ft. below the 
level of the old one beyond, the result of this wise 
act of foresight was to put the town in possession of 
a curious inverted syphon situated in the market- 
place, 100 yards long. Each end was garnished 
with a manhole, around which at all hours of the 
day idlers congregate to view its gaping profundities 
and witness the diverting spectacle of men hauling 
in buckets or pumping by hand, volumes of fat black 
slime whose unsavoury stench drove customers 
away from the shops to thoroughfares less odori- 
ferous. The neighbourhood were wrathful, but the 
Council having got a mess after their own heart, 
were loth to part with it. They closed their ears to 
all remonstrance, insisting on the delights and 
benefits to be derived from their charming stew- 
pond, defending the principle of syphons as common 
in other places under rivers, canals, and the like 
obstacles ; forgetting that necessity knows no law, 
and that by indulging in these freaks wantonly, they 
put themselves into the same category with the 
sharp-eyed fop who sports an eyeglass, or the silly 
sheep which leaps frantically over nothing ; a cate- 
gory which from the beginning of the world has 
always furnished subjects for innocent laughter and 
derision. Even the Local Government Board, 
bothered with much correspondence, did not inter- 
fere. But human patience has its limits, and at 
last St. Paul’s rebelled. Lectures on the evil state 
of the town were given by local orators and loudly 
applauded ; and at length a meeting was held, 
meaning mischief, and laissez-faire wasdoomed. A 
petition was signed and forwarded to the Local 
Government Board alleging against the Corporation 
the offence of ‘‘ default in the provision of sewers.” 
Ominous words ! for they contain a charge which if 
proven, as it invariably is when made, brings down 
upon the derelicts thedispleasure of that powerful de- 
partment who fortify weak corporate nerves by some- 
thing not unlike coercion, or a wise and unremitting 
stimulus in the direction of sanitary well-being. 

(To be continued.) 





THE AMERICAN SOCIETY OF CIVIL 
ENGINEERS. 
(From our New York CorRESPONDENT. ) 
(Concluded from page 221.) 

THE next day (January 20) about 150 members 
took the suburban train on the Second Avenue 
Elevated Railway to visit the structure of the 
Suburban Rapid Transit Railway. The train was 
similar to those in use on the elevated roads, but the 
engine was somewhat heavier, weighing nearly 30 
tons. The Suburban road runs from Harlem River 
north, and the treasurer of this Society, Mr. Croes, 
is the chief engineer. The road runs between the 
streets instead of through them, and this, it may be 
said, was originally Mr. John Schuyler’s plan for 
the New York City elevated roads, although there is 
nothing in common between the Suburban and Mr. 
Schuyler’s method. The structure is a plate girder 
supported on brick piers and arches, which at once 
gave rise to a comparison between this and the 
current elevated system. Each side had its advo- 
cates ; as the writer does not like either, it is bes 
not to chronicle any opinion, although for Mr. 
Croes’ purpose, his road is thoroughly satisfactory. 

It was designed to go by boat from Harlem River 
to the Continental Iron Works, and as the party 
embarked just beneath the fine drawbridge at this 
point, designed by Mr. Theodore Cooper, who was 





present, it was swung for their benefit, and elicited 
admiration by the manner in which it moved. 
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DRAWBRIDGE OVER THE HARLEM RIVER. 


There is at the centre of the bridge a tower 
room furnished with levers which operate the 
danger and safety signals; these are of the inter- 
locking kind, and very complete. The motive 
power is hydraulic, and a continuous wire rope 
passes around the wheels under the centre of the 
draw. The visitors were so much pleased with the 
action of this bridge and the easy method by which 
it was controlled, that the writer even at the risk 
of being prolix cannot resist the temptation to give 
a more detailed account of the structure which is 
illustrated on pages 292 and 293. 

The bridge was designed to connect the Elevated 
Railroad system on the east side of New York with 
the Suburban Rapid Transit Company’s system of 
elevated roads on the annexed or northern district. 
This bridge consists of one draw span 246 ft. 6 in. 
from end to end at the centre of the river, and two 
fixed side spans of 100 ft. 

As one of the remarkable features of this bridge 
is the simple method of handling the draw, a de- 
tailed description of this will be of interest. It 
may be remarked at the start that this draw moves 
in a direction opposite to the pull of the ropes, and 
this is accomplished as follows : 

The bridge rests and turns upon a ring made up 
of fifty-four cast iron coned wheels, 16 in. in 
diameter at the base ; the drum thus formed is 26 ft. 
in diameter. The wheels are held truly radial by 
two guide rings, one inside and one outside of the 
wheels ; the outer ring is grooved to receive the 
operating ropes. A tension rod connects the axle 
of each wheel with a movable centre or hub (turn- 
ing upon a steel shaft 6 in. in diameter), to which 
the guide rings are also braced by angle-iron struts. 
The axes of the wheels are inclined upward toward 
the centre at such an angle as to bring the upper 
bearing lines of the wheels in a horizontal plane. 
Heretofore, the axes of the wheels have been 
placed in a horizontal plane, thereby compelling 
the use of two inclined tracks for the wheels to 
roll between. But in this place the upper bearing 
plates, forming the upper circular track, are of 
wrought iron planed flat, while the lower track 
circle is made of cast-iron segments, bolted together 
and firmly anchored to the masonry ; its bearing 
surface is planed to conform to the inclined position 
of the wheels. On the upper bearing plate are 
springs for equalising the load on the rollers. 

The operating ropes—wire cables—are led by 
properly placed sheaves, as shown in the engraving, 
to a small room located in the centre of the bridge, 
and the floor of which is at an elevation equal 
to that of the portals. There are four of these 
ropes, one at each corner, and the lower ends are 
secured to the guide ring at diametrically opposite 
points. These ropes act in pairs; two open the 
draw, and the other two close it. Those ropes at 
diagonal corners operate together, or in the same 
direction. One of these ropes, after being passed 
around a drum carried in a frame placed between 
and uniting the plungers of two hydraulic rams, 
is secured to the framing at a point alongside of its 
ownram. The rope that operates in the contrary 
direction is led around a drum in the same frame, 
and fastened alongside of the opposite ram. It will 
be seen that either of these ropes may be made to 
pull upon the guide ring, according to the direction 
in which the rams move. At the other side are 
two more rams, working together, and two ro 
arranged in the same way. Each pair of rams 
a stroke of 6 ft., so that the ropes and guide ring to 
which they are attached have a movement of 12 ft., 
but the bridge moves 24 ft. and turns a quarter of 
a circle at each stroke. If the lower horizontal 
portion of the right hand rope be pulled in a direc- 
tion toward the right, the bridge itself and the 
guide ring and rollers will move against this pull, 
or toward the left. 

The cylinders of those rams that work together 
are connected with each other by pipes. A small 
steam pump takes its supply from a tank, and 
pumps either to the rams or to the accumulators, 
which are two large wrought-iron boiler shells, 
capable of standing a working pressure of 4001b. 
to the square inch; they are simply large air 
chambers by which to obtain a permanent air 
pressure. They are so proportioned that, when 
tilled half with water and half with air at 300]b. 
pressure, the draw can be swung open and closed 
again without the use of the pump. The pumps 
are provided with small air check valves, so that 
the operator can supply any leakage, and on top of 





the accumulators is a valve by which any excess of 
air can be relieved. The piping is provided with 
the usual safety valve attached to hydraulic ma- 
chinery. A four-way valve guides the water toand 
from the rams. As the working rams are operating, 
the remaining two push the water back into the 
supply tank. 

To provide for the case when the bridge may 
have a large momentum, and the operator desires 
to reverse or break the movement of the draw to 
prevent the water ram which would occur on the 
non-operating rams, the supply pipes are furnished 
with check valves, which lift and connect with the 
accumulators, thereby allowing the bridge to cushion 
on the air in the accumulators. 

A small pump is introduced for the pu of 
getting a plunger small enough to be worked by 
hand during repairs to the boiler. By the use of 
this pump, driven by hand, and the accumulators, 
which can be pumped up when the draw is not in 
operation, the addition of the ordinary hand gear 
was considered unnecessary. 

The wedges are operated by two small rams con- 
nected by rods with the arms of a bell-crank in 
bearings secured to the floor beams at each end of 
the bridge. To the lower arms of these cranks are 
attached rods which move the wedges and rollers ; 
the movement of this bell-crank also locks and 
unlocks the bridge. In closing, the ends of the 
bridge swing clear of the masonry; when closed, 
water is admitted to the proper ram, which then 
turns the bell-crank at each end of the bridge. The 
arms carrying the rollers approach the vertical posi- 
tion, and each wedge moves in the same direction 
as its own roller, but not so fast. The ends of the 
bridge now rest upon the rollers, which in turn rest 
upon heavy iron plates on the masonry. Thespeed 
of the wedges is now increased, and they come to a 
bearing ; the rollers move a little further, and the 
ends of the bridge are supported by the wedges. 
When the other ram works, the ends of the bridge 
are lifted by the rollers, the wedges are withdrawn, 
and the bridge is free to swing. The same hydrau- 
lic pressure, but of course controlled by an 
independent valve, operates these rams. 

The liquid used in the rams is glycerine mixed 
with water in such proportion as to be unaffected by 
the coldest weather. 

The main object of employing this form of me- 
chanism for operating draws was the avoidance of 
toothed gear of any kind—a class of mechanism 
which usually gives a great deal of trouble on 
drawbridges because of the difficulty of getting a 
positive control of the bridge during high winds. 
This is caused by the nec slackness of 
the gear, due to back-lash, which permits the 
knocking of the bridge backeand forth. A very 
small play between the teeth of the gears is suffi- 
cient to alot the ends of the bridge a considerable 
movement. The method above described differs 
from those employing gears, as there is no possi- 
bility of any of its parts binding so as to prevent 
the moving of the draw. Aneven bearing upon the 
rollers, if there should be a distortion of the bridge, 
is always obtained by the equalising springs. 

The bridge carries a double-track railroad with 
footwalks at each side 6 ft. wide, and has been in 
constant and satisfactory use since last June, the 
great traffic of the river requiring it to be opened 
twenty-five to forty times daily. It requires about 
one minute to open and one to close the draw. 

The fact that it was the work of one of our fore- 
most bridge engineers, made the structure interest- 
ing, and the members became so much absorbed in 
studying its complete yet simple mechanism, that 
the warning whistle of our steamer blew and blew 
till the Harlemites thought it was a Callio At 
last, even tle genial secretary was embarked and the 
boat steamed for Greenpoint, to view the Conti- 
nental Iron Works and to dine. The arrangement 
of these two terms is studied ; we did want to see 
these celebrated works where the first monitor was 
constructed, whoseactionsrevolutionised the method 
of naval construction for the world; but we must 
dine, and it was evident from the bountiful repast 
spread by our hosts that they knew the ‘“‘ long-felt 
want,” for they supplied it in the most ample and 
satisfactory manner. As these works are celebrated 
in the history of the United States during the 
rebellion, and have since that time contributed 
many work of engineering interest and skill to the 
annals of the vuchiadea a short description of them 
is given. 

THE Continental Iron Works. 
The Continental Works are situated on the 





East River, in the extreme eastern district of 


Brooklyn, known locally as Greenpoint. The area 
upon which they stand, aggregating between seven 
and eight acres, has a frontage of 360 ft. on the 
river, and extends back 890 ft. to West-street. 

For many years Greenpoint was the great ship- 
building suburb of New York, the river front being 
occupied almost exclusively by launching-slips and 
timber yards. recently as the closing years of 
the rebellion, the spectacle of great vessels on the 
stocks was inseparable from the view. The old 
industry, however, exists now only in tradition, the 
exacting conditions of labour, and the blight which 
fell upon domestic shipbuilding as a legacy of the 
war, having forced its departure. The natural 
features of the locality are exceptionally favourable, 
the depth of water at the bulkhead of the Conti- 
nental Works being 30 ft. at low water, with 
channel of the river, 70 ft. deep, setting in closely 
to the Greenpoint shore, so that the construction 
and launching of the very largest vessels is ible, 
should circumstances warrant a revival of the old 
enterprise. 

Mr. Thomas F. Rowland’s connection with the 
Continental Works commenced in April, 1859. 
He had entered into a contract to build the hull of 
an iron steamboat, to be used in southern traffic, 
and secured the use of the shops and ground for his 
purpose from the then proprietor, S. Sneeden. The 
Alabama, as the vessel was named, was 225 ft. in 
length, 32 ft. beam, and 84 ft. draught, and was 
ordered for the route between Mobile and New 
Orleans. The keel of the vessel was laid May 16, 
1859, and the launch occurred September 6th, a 
notable degree of expedition in view of the novel 
character of the work. During the autumn of 1859, 
the property came into the sole possession of T. F. 
Rowland, and came to be first known as the 
Continental Works. 

For some years the distinctive enterprise of the 
Continental Works was marine construction, either 
of iron or wood. In August, 1860, a contract was 
undertaken and completed for the Croton Aque- 
duct. Of this achievement, the industrial writer, 
Bishop, in his “‘ History of American manufac- 
tures,” speaks as follows : 

‘* Among the most important contracts under- 
taken by the proprietor of these works was one 
with the Croton Water Board, in New York, in 
which Thomas F. Rowland agreed to construct a 
wrought-iron tube 7$ ft. in diameter, and over a 

uarter of a mile (1400 ft.) in length, and place 
the same on the top of the high bridge over the 
Haerlem river, 120 ft. above its level, for the pur- 
pose of uniting the Croton Aqueduct, and making 
a continuous water-way of equal transverse section 
from Croton Falls to the new reservoir at Central 
Park. This was successfully executed, and four 
hundred and fifty tons of wrought-iron plate, half 
an inch thick, and four hundred tons of castings 
were consumed in the work.” 

In 1860 the large side-wheel steam-boat Conti- 
nental, 283 ft. long by 35 ft. beam, was launched 
from the works, and the same year the twinside- 
wheelers, City of New York and City of Boston, 
300 ft. long by 38} ft. beam, all three designed for 
Long Island Sound Navigation. The City of New 
York was for years the fastest boat travelling the 
Sound, and has yet few if any superiors. On 
October 22, 1861, at these works was laid the 
keel of the first monitor designed by that hale 
veteran, Captain John Ericsson, and the vessel was 
launched on January 3, 1862. Her achievements 
are known all the world over, and her success led 
to the construction in the spring of 1862 of the 
Passaic, Montauk, and Catskill, whose dimensions 
were : Length, 200ft.; beam, 46 ft.; draught, 12 ft. 
The Passaic was laid down April 19 and launched 
August 20; the Montauk, May 9 and October 9 ; 
the Catskill, June 6 and launched December 6. 
July 15 of the same year the first double-turreted 
ironclad undertaken, the Ovrondaga, 226 ft. length, 
48 ft. beam, and 13 ft. draught, was commenced 
and finished July 29, 1863, The hull of the Puritan, 
346 ft. length, 50 ft. beam, and 22 ft. draught, was 
commenced December 8, 1862, and turned over to 
Government July 2, 1864. The Cohnes, 225 ft. 
length, 45 ft. beam, and 11 ft. draught, was com- 
menced June 5, 1863, and launched May 31, 1865 ; 
the iron double-ender Muscoota, for river picket 
work, 225 ft. length, 35 ft. beam, and 12 ft. 
draught. She was commenced July 25, 1863. In 
addition to the hulls completed as above, the 
turrets for the ironclads Sangaman, Lehigh, and 
Patapsco were furnished by the Continental Works. 
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30 per cent, by weight, of ammonia gas in solution. 
This gas is driven off from the water by means 
of a steam coil (the steam being condensed in the 
coil and discharged by the steam trap), the gas 
passing upward through the analyser, which con- 
tains a series of perforated trays that serve the 
purpose of holding back all traces of steam that 
may be carried along with the gas. The gas then 
passes into the upper coils of the condenser, where, 
under the combined influence of its own pressure 
and of the condensing water around the coils (which 
enters the condenser at the bottom), it is cooled 
and liquefied, and collects in the receiver. But 
should the apparatus be forced beyond its capacity, 
either by accident or design, provision is made to 
catch any steam that may have escaped the action 
of the analyser ; to this end there are three traps 
in the upper condenser coil, which collect this 
steam, condense it, and conduct it back to the 
analyser. 

The liquid anhydrous ammonia from the receiver 
then goes into the cooler, or refrigerator, where it 
is allowed to evaporate, producing intense cold ; 
the heat necessary to enable it to flash into gas 
being supplied by non-congealable brine, which is 
pumped through a coil in the cooler. This brine 
then serves as a carrier of the cold to the chill 
rooms, cellars, or ice-making tanks. 

The anhydrous ammonia gas leaves the cooler at 
the top, and thence goes into the abscrber ; here it 
meets the mother liquor, or weak ammoniacal 
liquor, from the generator, which enters the ab- 
sorber in the form of spray ; this greedily absorbs 
the ammonia gas, forming strong ammoniacal 
liquor, which is pumped continuously from the 
absorber, by the ammonia pump, to the upper 
trays of the analyser, where the greater part of the 
ammonia gas again leaves the liquor before reaching 
the generator, the ascending heat therefrom being 
sufficient to effect its distillation. 

The process of absorption is facilitated by cooling 
the ammonia liquor, both weak and strong, by 
means of coils in the absorber, which are supplied 
by the overflow water from the condenser; hence 
it will be seen that the cooling of the absorber is 
obtained at no expenditure of water beyond what is 
necessary to supply the condenser of the machine. 
The Pontifex machine, therefore, uses no more 
condensing water than any of the machines of the 
compression type, for in these the water from the 
condenser simply runs to waste. This is an im- 
portant advantage which the Pontifex possesses 
over other machines of its class, 

The weak ammoniacal liquor from the generator, 
on its way to the absorber, passes through the 
heater and around a coil through which the strong 
ammoniacal liquor from the absorber is being 
pumped to the analyser; here an interchange of 
temperatures occurs, resulting in an economy of 
fuel, because the strong liquor is heated at the 
expense of the weak liquor, which is then enabled 
the more readily to perform its work of absorption. 

The Pontifex machine is continuous and reliable 
in its operation, and thus solves the only problem 
in connection with the subject of ice-making or 
refrigeration by the absorption process. If the 
liquid anhydrous ammonia in the cooler contains 
even a trace of water, to say nothing of the 5 to 
7 per cent. which the advocates of rival systems 
claim must go over with the yas in an absorption 
machine, it would be simply a question of a few 
days or weeks before the cooler would be filled 
with water and the generator would be empty. 
From the relative location of the inlet and outlet 
pipes it will be seen that nothing can leave the 
cooler except in the form of ammonia gas, and the 
intense cold of the chamber would certainly prevent 
the water from evaporating if there were any there. 
Hence, in the Pontifex machine, this defect, so 
commonly urged against other raachines of its 
class, would be especially fatal to its continuous 
operation for even a short time, The fact that it 
is continuous, demonstrates amply the efficiency 
of the arrangement for securing perfectly anhy- 
drous ammonia. 

The capacity of these machines is from 50001b. to 
50,000 Ib. of clear ice in twenty-four hours. 
Naturally having seen how ice was made, that trait 
of human nature to go from one extreme to another 
was promptly exhibited, and the party next went 
to see a process for heating water, to wit, the New 
York Steam Heating Company’s plant in Green- 
wich-street. The success of Mr. Chas. Emery, in the 
face of obstacles, here, has been very marked, and 
all the engineers who were familiar with his efforts 





were impressed with the perfection of his appliances. 
The annual meeting was concluded by a visit to the 
cable road at 127th-street and 10th-avenue under 
the direction of Colonel W. H. Paine, but the 
system has been described at length in ENGINEERING, 
so needs nothing further. Colonel Paine stated 
that the greatest friction he had been able to obtain 
was from leather-cased metal; certainly his grip 
here is working smoothly and satisfactorily, as all 
could see, 

At this point the ways of the members diverged, 
and they dropped the traditional tear, hoping to 
meet again soon, and going on their way rejoicing. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The tone of the market last 
ursday was a shade firmer. The announcement that 
the Bank rate had been reduced was favourable to holders, 
who became less anxious to part with their holdings, and 
prices met with an advance all round. Scotch warrants 
closed at the best, which was 42s, 4d, cash buyers, being a 
recovery of the 3d. lost on the previous day ; Cleveland 
iron closed at 34s. 3d., being a recovery of only 1d. of the 
previous day’s drop of 3d. ; and the tone of the hematite 
market was firmer, the close being 44s. 9d., an advance of 
4d. per ton. There was also a little more firmness in the 
market on Friday, the pressure to sell ae one less 
marked in the early part of the day, though subsequently 
the market gave way to some extent from the higher rates 
uoted at the opening. The closing rates for Scotch and 
leveland warrants were the same as those of Thursday, 
but in hematite warrants an advance of 2d. per ton was 
recorded. Over the week Scotch, Cleveland, and hema- 
tite warrants lost respectively 10}d., 44d., and 24d. per 
ton. Monday’s market was flat, and prices again de- 
clined, the closing quotations in the afternoon being 
Scotch warrants, 41s. 9d. cash buyers; Cleveland 33s, 9d. ; 
and hematite 44s. 14d. cash. Yesterday’s market was 
also flat, and prices were easier, being at the close 
in the afternoon Scotch warrants 41s. 64d. cash buyers; 
Cleveland, 33s. 6d. cash; and hematite 43s. 74d. cash 
buyers. There was a slight recovery in the prices of war- 
rants this forenoon —Scotch improving to the extent 
of 2d. per ton, and Cleveland 3d. per ton; but hematite 
warrants though firm were unchanged in price; in the 
afternoon, however, 43s. 9d. cash was paid. At the close 
Scotch warrants were quoted at 41s. 10d. cash buyers, 
and Cleveland at 33s. 9d. There does not seem to 
be much room in the mean time to expect any in- 
creased activity in the pig iron trade or any in the 
speculative business in the market. Signs of improve- 
ment are almost a negative quantity, there being no 
encouraging reports either from abroad or from the 
leading iron consuming centres at home. Very few new 
inquiries of importance are reported by the manufac- 
turers, Three additional blast furnaces have been put 
into active operation during the past week, so that over 
all Scotland there are now 75 blowing, as compared with 
96 a year ago, and 92 at the same time in 1885. Two of 
the furnaces just blown in are making hematite pig iron, 
the production of which is on the increase, as is also the 
consumption in the manufacture of mild steel. Last week’s 
shipments of pig iron from all Scotch ports amounted to 
7271 tons, as against 6110 tons in the preceding week, 
and 6013 tons in the corresponding week of last year. 
They included 1810 tons to the United States. 240 tons 
to Australia, &c., 165 tons to France, 790 tons to Italy, 
300 tons to Holland, 370 tons to China and Japan, smaller 
uantities to other countries, and 2504 tons coastwise. 
he stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores yesterday afternoon stood at 855,892 tons, 
as compared with 853,135 tons peau week, showing 

an increase over the week of 2757 tons. 


The Scotch Coal Trade.—So far as Lanarkshire is con- 
cerned, the coal trade has developed a slackening ten- 
dency during the past week, a number of the collieries 
having their sidings nearly blocked with loaded wagons 
waiting fora market. For some time back traders have not 
required to look for orders, and the sudden return of their 
miners to full-time work has, to some extent, caught them 
unprepared to grapple with an extra output, thus causing 
a block, which it is to be hoped may prove only temporary. 
A hopeful feature of the trade is a fairly good shipping 
demand all over the country, which has even a healthier 
appearance for the present week. Prices, however, are 
scarcely so firm, main coal being now shipped at 6s, 10d. 
per ton at the General Terminus, Glasgow Harbour, 
while the Circular prices range from 7s. to 7s. 6d. per ton 
f.o.b. The best ell coal is quoted at 7s. 3d. per ton at the 
shipping cranes, while the range in the circulars is from 
7s. 3d. to 8s. per ton. The amount of business doing in 
house coal is comparatively meagre, and sellers are pre- 

ared to meet merchants’ terms rather than lose an order, 

t qualities can be bought for 7s. with a good steady 
discount off. The steam-coal trade is steady, with a fair 
amount of business doing, the late prices being maintained, 
especially in the better sorts. Over all Scotland, up to 
the end of last week, the shipments amounted to 
623,023 tons, as compared with 709,300 tons in the corre- 
sponding period of last year. The most marked features 
of the statistics are the returns referring to Glasgow and 
Burntialand. At the first-named port the shipments till 


last Saturday amounted to 181,241 tons, or almost exactly fai 


two-thirds of the quantity ship over the same period 
in 1886, while at Burntisland the shipments for this year 
amount to 167,290 tons, or almost twice as much as in the 
corresponding period of last year. Taking all the returns 
for the year they show a decline of 86,277 tons, which may 
be attributed entirely to the recent disturbance of the 





trade by the strike of the miners, which, happily, is now 
at an end, 


The Royal Scottish Society of Arts —On Monday night 
the eighth meeting of the sixty-sixth session of this 
Society was held, Mr. D. Bruce Peebles, President, in 
the chair. There was a good attendance of members. 
report by a committee on Major Mackenzie’s improved 
military sketching protractor, which was exhibited and 
described at the — meeting of the Society, was 
submitted by Dr. Edward Sang, the secretary. The pro- 
tractor was recommended to the favourable consideration 
of the Prize Committee. Mr. J. M. Turnbull’s continuous 
process for making gas from mineral oil was also reported 
upon. It was stated that while Mr. Turnbull’s system was 
novel in some respects, ithad not yet been tested in practice. 
The invention was important as suggesting an extended 
employment of mineral oils for useful purposes, and it 
was recommended that the best thanks of the Society be 
given to Mr. Turnbull for his paper. Both reports were 
adopted. The next business was a paper on “ The Suez 
Canal,” by Mr. William Allan Carter, C.E., as the first 
of a series of notes on some of the large engineering works 
of the century. In the unavoidable absence of Mr. 
Carter, Mr, Penman, C.E., read the communication, in 
which it was stated that it was simply notes from the 
writer’s professional reading, and only intended to be 
given when they were not fortunate in having before them 
anything more original. The President afterwards ex- 
hibited the Welskach glow lamp. 


The Forthcoming Glasgow Internati —At 
yesterday’s meeting of the Town Council of Edinburgh, 
a deputation attended from the Council of the Glasgow 
International Exhibition of 1888, It included the two 
vice-chairmen, Bailies Dickson and Shearer, the secretary 

Mr. Cunningham), and the general manager (Mr. Hedley). 

he pelncigit object aimed at by the deputation was to 
enlist the countenance and co-operation of the Edinburgh 
municipal authorities by appointing four of their number 
to act upon the Executive Council. Interesting state- 
ments were made by Bailies Dickson and Shearer regard- 
ing the progress of the undertaking and its prospects of 
success. It was stated that the guarantee fund now 
amounted to upwards of 230,000/. As the Lord Provost 
was already a member of the Executive Council, the four 
members selected were Dean of Guild Sir James Gowans, 
Bailie Walcot, and Councillors Clapperton and Kinloch 
Anderson. Some time ago a request for competition de- 
signs was made =: the Executive Council, and eventually 
twelve sets of plans were sent in. There were three 
premiums offered, the respective amounts being 150/., 
100/., and 50/. The plans were under the consideration of a 
sub-committee of the Building Committee, by whom three 
were selected, and the design which they placed first in 
order of merit is understood to have been prepared by 
Messrs. Burnet, Son, and Campbell, Glasgow, from whose 
office the accepted design for the Edinburgh Exhibition 
buildings issued. More will be heard on this subject 
within the next few days. 


Speedy Transit of Fish from the Hebrides.—In proof of 
the great facilities which are afforded to the fishing popu- 
lation of the Hebrides by a new mail boat recently put 
on the route, it is stated that cod caught on Monday of 
last week and despatched the same evening from Loch- 
boisdale was sold in this city on the following evening, 
and the cod and eels also caught and despatched on 
Monday were sold in Liverpool on Wednesday morning, 
the remittance reaching the senders on Friday evening. 


East of Scotland Engineering A iation.—The fort- 
nate Sag aay? of this Association was held in Edinburgh 
last—Mr. J. H. Anderson, in the chair. Mr. James 
Renton, C.E., read a paper on the “Conservation of 
gs al As an illustration of the nature of the law, 
Mr. Renton referred to the analogous principle of the 
indestructibility of matter ; and he subsequently pointed 
out the bearing of the law on various phraicel phenomena, 
and more especially on the action of heat engines, 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.— Yesterday there was a fair 
attendance on ’Change at Middlesbrough, but the market 
was rather weaker. No. 3 Cleveland pig iron was quoted 
34s. 6d. per ton for prompt delivery, and there were no 
buyers. Makers decline to follow the market downwards, 
and believe that prices will improve. Shipments of pig 
iron from this port have been good during the month, and 
as the navigation season advances the exports will be 
heavier. It is expected that the Cleveland Ironmasters’ 
Association returns for March will show a considerable 
decrease in makers’ stocks. In the mean time speculators 
are endeavouring to ‘‘ bear” the market, and are offering 
No. 3 Cleveland pig 6d. and 9d. per ton below the quota. 
tion for that quality in Middlesbrough. The reports from 
other iron centres indicate rather a lull in trade, and show 
an unsettled state of affairs. During the week Messrs, 
Connal and Co.’s warrant stores at Middlesbrough have 
increased 5333 tons, In the manufactured iron trade 
there is nothing new to report. There is a poor demand, 
and prices are weaker. 

Engineering and Shipbuilding.—Both engineers and 
shipbuilders See more work on hand, and ironfounders 
and engine builders have a fair number of orders on their 
ks. 


Messrs, Bolckow, Vaughan, and Co.—The annual meeting 
of this company, whose great iron and steel works are at 
Middlesbrough, was held at Manchester a few days ago. 
The report and balance-sheet to which we have previously 
alluded were adopted. Mr, C, F. H. Bolckow, the chair. 
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man, was re-elected, and Mr. H. D. Pochin and Mr. 
Joseph Laing, the retiring directors, were reappointed. 


The Actual Prices of Manufactured Iron.—Yesterday at 
Middlesbrough, the Board of Arbitration for the manu- 
factured iron trade of the North of England issued the re- 
port of their accountant showing the quantity and descrip- 
tion of iron sold in the two months ending February 28 
last and the averge net selling price. It appears that the 
weights invoiced were as follows: Rails, 450 tons ; plates, 
263,40 tons ; bars, 11,279 tons; and angles, 5998 tons ; or 
a total of 44,068 tons, at an average net selling price of 
4l. 133. 4.28d. per ton. During the previous two months 
the total quantity invoiced was 47,730 tons and the average 
net selling price was 4/, 11s. 2.67d. 


The Coal ands Coke Trades.—The suicidal strike at the 
collieries in Northumberland continues without any sign 
of terminating. Naturally the pits in Durham are rather 
busier. Prices are steady. 


The Salt Trade at Middlesbrough.—This new industry 
continues to develop, and the output of salt at the several 
works on both sides of the Tees at Middlesbrough is now 
very considerable. The owners of the Middlesbrough 
Estate, Limited, who are sinking for salt near the North 
Ormesby Toll Bar at Middlesbrough, have now reached a 
depth of 450 ft., and are progressing at the rate of about 


90 ft. perday. They have bored through 170ft. of solid | 


sandstone. No water has been met with. The boring 
operations are being conducted by Mr. Vyvian, C.E. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The steam coal trade has been active, last 
week’s shipments amounting to 166,000 tons. Prices have 
been generally firmer. Small steam coal has been rather 
dull, but house coal has been firm. The iron trade has 
been fairly active, but prices have shown no improve- 
ment, pig iron having been slightly weaker, if anything. 

The “* Neptune.” —The Neptune has made a four hours’ 
steam trial after ro of her machinery. It is reported 
that the masts, with military tops, with which she has 
been fitted in lieu of her old sailing rig, have been found 
too long, making the ship roll, and that they will be 
shortened by at least 6 ft. The Penelope, which has to 
turn over her crew to the Neptune, is expected at Ports- 
mouth about the middle of April. 


Golden Valley Railway.—The half-yearly report of the 
directors states that the contractor has commenced upon 
the Hay extension, that a large proportion of the land re- 
quired has been purchased, and that the works are pro- 
gressing satisfactorily. With one exception, the directors 
have been met by the landowners with fairness, and it is 
hoped that nothing will occur to delay the s y com- 

letion of the line, which will join the Midland system at 
ag. 

The ** Woodlark.”—Another vessel, the Woodlark, is, it 
is stated, to be sold out of the service. The Woodlark is 
at present serving with the East Indian squadron under 
the command of Rear-Admiral Sir F. Richards. She was 
fitted out at Devonport in 1880, and was recommissioned 
at Malta in 1884. It is stated that she will now be sold 
at Bombay, and that her crew, if not transferred to 
another vessel, will return to England in one of the troop- 
ships. 

Water Supply of Plymouth.—On Tuesday the Plymouth 
Corporation Water Works Bill came before a select com- 
mittee of the House of Lords, arg 9 over by the Duke 
of Buckingham. The preamble of the Bill states that it 
is advisable that the corporation should be empowered to 
purchase land for additional works of water supply, the 
estimates amounting to 100,000/., and the corporation 
asked Parliament to authorise the construction of a reser- 
voir in the parishes of Sheepstor and Walkhampton, the 
works to be completed within seven years from the pass- 
ing of the Act. The corporation further asked power to 
borrow 100,000/., and for that purpose to mortgage or 
charge the borough fund and borough rate, and the revenue 
of their water undertaking, or either of those securities, 
and to repay the amount borrowed within sixty years, 
The Committee passed the Bill. 


The Electric Light at Taunton.—On Friday facilities 
were afforded to some representative citizens of Bristol 
and Bath to inspect thesystem of electric lighting which has 
been adopted in the main thoroughfares of Taunton. At 
the Castle Hotel a large gathering had the opportunity of 
witnessing the utility of the light for heaseheld purposes. 
Several of the leading shopkeepers have also adopted 
the light, and general approval has been expressed by 
them. The system in use isthe Thomson-Houston. In 
all there are 30 lights used in the streets, each being of 
1200 candle-power. A contract has been entered into 
by the Taunton town council for a continuance of the 
system for a term of seven years. 


The ‘Orlando.”—The Orlando, 12, armour-belted 
cruiser, has made a satisfactory voyage to Plymouth 
from Jarrow. She attained on this voyage an average 
speed of 14 knots per hour. The Orlando is a new 
type of fast-belted cruisers, of which there are six 
others building. She was built by Palmer’s Iron and 
Shipbuilding Company (Limited) which is also building 
the Undaunted. The new cruisers are built entirely of 
steel, and are 300 ft. long by 56 ft. beam, with a displace- 
ment of 5000 tons. Their weight is 3000 tons. They will 
carry 900 tons of coal, and will, when complete for sea, 
draw 19 ft. Gin of water forward, and 22 ft. 6 in. aft. At 
the edges of their protective steel decks, they have a steel- 
faced armour belt, 200 ft. long and 10 in. thick, with a6 in. 
backing of teak. The armament will consist of 9.2in. 
guns, one so placed forward as to be able to fire all round 
the bow to about 50 deg. abaft the beam, and the other 





situated aft to fire through a similar number of degrees 
round the stern, There will be also ten 6 in, 4-ton guns, 
six 6 pounder quick-firing guns, eight 8 pounder quick- 
firing guns, and four machine guns, in addition to which 
a torpedo armament is provided both above and under 
the water-line. The vessel is propelled by twin screws, 
driven by engines of 8500 horse-power on the triple com- 
a principle. There are four double-ended steel 

ilers working at a pressure of 130 lb. to the square inch, 
and having a total grate surface of 500 square feet. 


Viaducts on the West Cornwall Railway.—The Great 
Western Railway Company is replacing all the wooden 
viaducts on the West Toes Railway with sub- 
stantial granite ones. At Angarrack and at Guild- 
ford the transformation has been accomplished, and at 
Redruth the change is so far completed that the old 
wooden viaduct has been now dispensed with, although 
the new stone will not be finished for another twelve 
months. In connection with the replacement at Redruth 
a serious difficulty had to be overcome, as the engineer 
was obliged to put the new viaduct on almost the exact 
site of the old one. This was not required in the cases of 
the Guildford and Angarrack viaducts, as the line could 
be diverted at those places, and consequently the new 
viaducts were quite completed before it was necessary to 
take away the abandoned ones. The difficulty at Redruth 
as been overcome by the south side of the granite viaduct 
having been first built, and in close juxtaposition to the 
wooden one. This portion of the work having been com- 
pleted and duly inspected has been opened for traffic, and 
as there is thus no further use for the wooden viaduct, it 
can now be removed without in any way affecting the 
business of the line. The other side of the granite viaduct 
is now being proceeded with. 


Wye Valley Railway.—The twenty-sixth meeting of this 
company was held on Thursday in London, Mr. A. 
Joyner in the chair. The chairman, in moving the 
adoption of the report, said the present board had come to 
the conclusion that to negotiate with the Great Western 
Railway Company with the object of its purchasing the 
line would be the best to be done in the interests of the 
shareholders, and they had an appointment with Mr. 
Grierson for the next morning at Paddington to consider 
the whole question. 


Water Supply at Porthleven.—The Public Works Loan 
Commissioners have approved the borrowing by the 
Helston Rural Sanitary Authority of 2700/. (23002. for 
Lithney, and 400/. for Breage) for the purpose of supply- 
ing Porthleven with water. The loan is to be repaid in 
thirty years. 


Coal at Llanbarran.— Messrs. Beith Brothers have 
struck a seam of cval 85 ft. below the surface at the Meiros 
Colliery, Lianbarran. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Whitby Harbour and Sewerage Improvement Scheme.— 
The Whitby Harbour Trustees have held a special meet- 
ing, at which the agreement whereby the Public Works 
Loan Commissioners grant a loan of 10,0002. for the pur- 
ose of harbour and sewerage improvements, the Local 
oard giving a guarantee on the rates, was submitted 
and duly signed and sealed. Mr. Hutton inquired when 
the new dredger would be delivered, and he was informed 
that it had been launched, and would be delivered soon 
after the trial trip. Mr. Hutton said that as the arrival 
of the dredger would be the occasion of a red letter day in 
Whitby, some demonstration should take place, and he 
enerously offered to place at the disposal of the trustees 
fis steamboat, the Emu, to meet the dredger. The offer 
was unanimously accepted. 


Yorkshire Miners’ Association.—On recog ot d a meeting 
of the Committee of this Association was held at Barns- 
ley, under the ens of Mr. E. Cowey, when the 
No. 1 and No. 2lodges connected with the Wanvers Main 
Colliery, Wath, were admitted as branches of the asso- 
ciation. The lodges number 500 members, and have up 
to a recent period been federated with the Rotherham, 
Sheffield, and Derbyshire Association. 


Hull—The Shipping Trade.—Although there was a de- 
creased tonnage at Hull during the past week, yet com- 
pared with a year ago imports and exports showed a very 
substantial improvement generally. The vessels reported 
at the Hull Custom House as having arrived from foreign 
ports had a total of 34,849 tons, against 45,648 tons in the 
previous week, and 35,713 tons in the corresponding week 
of 1886. The vessels leaving on over-sea voyages had a 
total of 26,886 tons, against 26,442 tons in the preceding 
week, and 23,116 tons in the same week last year. The 
grain and seed imports were rather below those of the 
previous week, but compared with a year ago there was a 
considerable increase. 


The Checkweighmen and their Grievances.—A meeting of 
checkweighmen employed at the various collieries in the 
county of Derby has been held at the Sun Inn, Chester- 
field. Mr. Henry Jarvis presided, and there was a large 
attendance. The following resolution was unanimously 

by the meeting with reference to the new Mines 

ill: ‘* That this meeting of checkweighmen hereby offer 
their earnest protest against any insertion in the new Mines 
Bill of a clause barring the re-engagement of any check- 
weighman who may have been removed from his position 
by a bench of magistrates, inasmuch as such clause would 
operate against the freedom of the weighman in his work, 
be a direct instrument for wrong in the hands of the 
colliery managers, and greatly tend to injustice in the 
weighing of coal in large collieries. We therefore trust 
the Home Secretary will refuse to insert in his Bill any- 
thing so obviously unfair and one-sided.” There was no 
other business of general interest before the meeting. 











THE ‘‘ CLIMAX” MOTOR. 


THE steam motor, of which we give illustrations on 
the next page, consists in its complete form of a steam 
generator, an engine, a condenser (which may be re- 
placed by a feed-water heater), and a feed tank. The 
more perfect arrangement, and of which we give a 
perspective view on page 296, is that in which the 
surface condenser is used, and this we will describe 
more completely. The generator (see Figs. 1, 2, and 
3) is a coil boiler and consists of two coils, the inner 
of which is made of iron and the outer of copper, the two 
being connected by a screw coupling as shown in our 
engravings. These two coils—held by bars passing 
between them, and standing upon a ring which carries 
the grate—are surrounded by three concentric mantles 
of sheet iron, the object of which is to reduce radiation. 
and at the same time heat the air before it enters the 
grate by causing it to absorb heat from the products 
of combustion. The s enclosed by the inner coil, 
forms the receptacle for the fuel, gas coke being 
preferably used. The fuel is shot in by the hopper at the 
top, and since the hopper holds a considerable quantity 
—enough for an hour’s supply when working full 
power — very little attention is required; indeed, 
In many places, the motor is kept in a lock-up which 
| Por entered once an hour for the purpose of 

ring. 

The cold air on its way to the grate enters between 
the two outer casings at the top, passes down in the 
annular space and at g enters the ashpit from whence 
it rises between the bars to the fire. The products of 
combustion can only escape from the firebox between 


B.| the taper parts of the coil where the tube is wound 


with spaces, all the rest of the coil being close wound. 
On reaching the top of the inner coil, part of the gases 
travel down between the two coils and part over the 
outer copper coil and down to the edge of the inner 
mantle, and then ascend between the first and second 
mantles and escape by the opening K, warming on their 
upward travel the air passing down on the outer side 
of the second mantle. So successful is this arrange- 
ment that during a five hours’ run with this motor, a 
thermometer, the bulb of which was suspended at g, 
showed an average of 231 deg. Fahr., while another 
thermometer screwed into the uptake at K with its 
bulb in the centre of the pipe, showed a mean of 397 
deg., both remaining fairly steady throughout the run 
or steadily rising falling together. 

From the bottom of the outer coil of the generator 
the steam to the engine, which in all respects 
is an ordinary well-designed and eieungly-Deveer- 
tioned engine adapted to work at high speeds and high 
pressures. It may be placed either vertically against 
a wall or pillar or horizontally. 

The speed of this engine is regulated by a powerful 
governor of a type similar to the original Hartnell 
governor, acting on a throttle valve, all parts being 
contained in a comparatively small casing. The 
governor, however, differs from the Hartnell pattern 
in detail. By using springs of various strength, the 
speed of the motor can be accurately fixed. 

Worked off the crankshaft of the engine by means of 
an eccentric is the feed pump, which has a special 
feature, inasmuch as it can be used as a hand circu- 
lating pump, in which capacity it has to be employed 
every time the motor is started. On reference 
to our engravings it will be understood that the 
lower half of the eccentric strap b and the rod C, 
(shown broken in our illustrations, Figs. 4 and 5), con- 
sist of one piece, and that near the circumference of 
the strap two flat bars E are hinged by means of a bolt 
to the eccentric strap, the other ends of these bars bein 
firmly bolted to a forked end F carrying the crossh 
to which the pump rod is attached. tween these 
two bars and just above the crosshead, a spring catch 
c' is placed, which engages with a notch in the lever C. 
Under ordinary circumstances, therefore, the pump 
will have a stroke equal to the travel of the eccentric, but 
if the latch c’ of the spring catch be pulled back and 
the lever C brought out into a horizontal ition, the 
pump can be used as a hand-pump while the engine is 
standing still, and according to the length of oscil- 
lation given to the lever, a considerable stroke can be 
given to the pump, the crankshaft acting asa fulcrum, 
and the two bars E as connecting links between the 
oscillating lever C and the pump crosshead F. 

Another rather interesting point of detail in this 
engine is the method adopted for taking up wear in all 
stuffing-box glands. The inner gun-metal bush is 
made taper outside, and provided with a screw thread, 
while parallel to its axis it is split and has in addition 
some short slits, so that when screwed into the outer 
gland it will spring and make a tight joint around the 
rod, any wear being taken up by screwing the gun- 
metal bush further into the outer gland. Packing is em- 
ployed as usual, and to prevent the outer gland from 
setting fast in the cylinder cover it has recesses cut 
into the thread, which thus acts like a tap, and cuts 
any accumulated oil and dirt out of the female 
thread. The engine is throughout a thoroughly good 
job, and it is fitted with indicator plugs, so that its effi- 
ciency can be easily tested. The indicator diagrams, 





) 
| 
| 


lana Ninna i LRRD 


5 NORTE MOTTE 


as matt Sl tr a i 





ENGINEERING. 








[Aprit 1, 1887. 





THE 
































oh OY A 
6 r) URN dh Sx 

Seles ean Oe 

Sgn <7, SB &. .@) 
28, SN we Ee) 
‘ey Se Pues. CO) 

IRBs | 0&4 Ae Nae 
Ge (Ve yet SS 9) 

{ 2 Ip TB) 

et 
‘ ? 

















Fig. 12, recently taken from one of these engines, 
show very good steam distribution. 

Following the course of the steam the latter enters 
the surface condenser after leaving the cylinder, which 
is of course double-acting. The condenser consists of 
a copper coil; in it condensation is not carried below 
atmospheric pressure, as will be seen from the diagram, 
the chief object being to work with distilled water in 
a closed cycle. The water resulting from the con- 
densation of the steam returns to the feed tank, placed 
just below the engine, at a temperature of about 
180 deg. to 200 deg. Fahr. From this tank the pump 
forces the water back into the lower end of the inner 
boiler coi], the water thus circulated being consider- 
ably in excess of what is actually evaporated, and it 
is by this means that eg is entirely avoided 
and a considerable margin of safety obtained. The 
engine in fact works with wet steam, which, from an 
economical point of view, is no doubt objectionable. 
The engine nevertheless is very far from being waste- 
ful of fuel from so small a motor, as a five-hours’ trial 
of one of these engines which we recently had an op- 
portunity of making, clearly showed. This trial was 
made on a motor rated as 3 horse, and the engine 
was run for five hours with a brake on the fly- 
wheel, the brake load being 801b. hung ata radius 
of 16$in., and the speed being 150 revolutions, so 
that the brake horse- power developed was 3.19, 
while the indicated power was 4.13 horse-power. 
Under these circumstances the consumption of London 
gas-coke was 5.6 lb. per indiceted horse - power 
per hour, while the brake horse-power developed 
amounted to 77.2 per cent. of the indicated. 
These results, moreover, were obtained with a speed 
of only 150 revolutions per minute and an average 

ressure of 83 Ib. per square inch, while the motor 
is designed throughout for 150 lb. working pressure, 
and for being worked at a speed of 180 revolutions 
ned minute —conditions under which it would no 

oubt give still better results. The reason why it was 
not tested at a higher duty on the occasion referred to 
was that the brake accommodation did not admit of 
a greater weight being carried for any length of time 
er excessive heating, the brake surface being too 
small, 

In places where condensing water cannot be obtained 
a feed-water heater of special design is supplied with 
the motor. In this heater the steam and water are inti- 
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mately mixed, and a large proportion of the mineral con- 
alnek in the latter is deposited. Asa safeguard against 
excessive superheating, the steam pipe is attached to 
the generator by a union with a lead washer, which 
melts before a dangerous temperature is reached, and 
the attendant can then by a single turn of the handle M 
(see Figs. 1 and 3) drop instantly all the fire into the 
ashpit provided below. The motor can be started 
from all cold in less than a quarter of an hour, and 
theré is certainly less danger of fire from it than from 
an ordinary domestic grate, since the fire is all com- 
pletely inclosed and no ashes have to be drawn from the 
age road during the run, nor is any stoking required. 

places where wood or paper refuse is plentiful, 
or where, for other reasons, a different shaped gene- 
rator is preferred, the makers supply one of rectangular 
shape, which is considerably lower and occupies very 
little space. It has a very spacious firebox, and any 
fuel may be used in it. While running, the motor 





requires no attention except recharging with fuel about 
once an hour, and it will prove an exceedingly useful 
source of power in a great variety of cases. We may 
add that a large number of these motors have been in 
regular use for some years in Germany, Russia, and 
Austria, with, we are informed, highly satisfac- 
tory results. That coil boilers have their dis- 
advantages is an undeniable fact, but many of them 
appear to have been successfully conquered in the 
novel arrangement we have described, and which is 
being introduced in this country by Mr. William 
Bashall, who has fitted up a3 horse-power motor 
complete, with all testing gear, at his offices, 17, 
Bear-alley, Farringdon-street, E.C. 





Prrrspurc.—The total valuation of Pittsburg for 1887 
is officially stated to be 134,731,000 dols., showing an 
increase of 3,074,000 dols. as compared with 1886. 
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The engines, which form more especially the subject 
of the present notice, are of the quadruple-expansion 
type, and are double tandems working on to a pair of 
cranks at right angles, The cylinders are respectively 
20 in, 284 in., 40 in., and 57 in. in diameter, with 
3 ft. 6 in. stroke, the high-pressure and second 
cylinders being on the top and the third and fourth 
cylinders below, the high-pressure cylinder being over 
the third and the second cylinder over the fourth. 
The general arrangement is clearly shown by our two- 

age engraving this week. The low-pressure cylinder 
is fitted with ‘'hom’s patent slide valve, which we 
have already fully described in this journal, and all 
glands are packed with Rodger’s metallic packing. 

The condenser has 1518 square feet of cooling surface, 
and the air pump and feed pump are driven from the 
crosshead of the forward engine. The condensing 
water is circulated by a centrifugal pump driven by 
an independent engine. As will be seen from our 
illustrations, the framing of the engines is of a neat 
design and of a substantial pattern. The engines are 
fitted with steam reversing gear as shown. 

The engines, which have proved exceedingly econo- 
mical, drive a propeller 16 ft. in diameter with a pitch 
of 18 ft. 6in.; the projected area of the propeller 
blades is 60 square feet. Steam is supplied at a pres- 
sure of 164 1b. per square inch by two steel boilers 
each 12 ft. in diameter by 6 ft. 6 in. long. As shown 
by our engravings on page 297, the boilers are single- 
ended, and each contains three of Fox’s corrugated 
furnaces 2 ft. 9 in. in diameter internally. Each 
boiler also contains 188 tubes, 6 ft. 74in. long by 3} in. 
external diameter. The total heating surtace of 
the two boilers is 2692 square feet, and the total 
grate area 99 square feet, the ratio of grate 
area to heating surface being thus 1: 27.19, and 
the ratio of flue area through tubes to grate area 
being 1: 5.67. The thicknesses of the plates, the ar- 
rangements of the tubes and stays, the details of the 
rivetting, &c., are all clearly shown by our engravings. 
We may add, however, that the boilers are of Siemens 
steel and the rivet-holes were all drilled in place, In 
addition to the main boilers there is also a smaller 
donkey boiler arranged as shown in our general views 
on pages 246 and 247 ante. 

We give in Figs. 10 and 11 on page 297 a set of indi- 
cator diagrams taken from the engines above described 
when indicating collectively 983.6 horse-power. We 
have also been favoured with particulars of the per- 
formance of the vessel on two occasions under different 
conditions of draught, &c., and these particulars, 
which we subjoin, will be examined with interest. On 
the first-named date, September 26, 1885, the vessel 
was on her voyage from Malta to London, while on 
October 6, 1885, she was on the Atlantic. The par- 
ticulars are as follows : 


Date an si September 26, 1£85. October 6, 1885. 
Weather .. oo . Rough, Rough. 
Draught forward 20 ft, 104 in. 12ft. 2hin. 

a eee ee ae Te 

» weeded .. 600i, Che 13;,, 123 ,, 
Depth of keel .. es 10 in. 0 in, 
Ratio of breadth to 

length .. = os 1;7.5 1:7.5 
Ratio of draught to 

breadth es on 1: 1.85 1:293 
Displacement 4599 tons 2970 tons 
Midship area Ss 763 sq. ft. 476 sq. ft. 

» coefficient .. 0.98 0.97 
Block o» os 0.725 0.739 
Prismatic _,, - 0.74 0.766 
Highest mean indicated 

horse-power .. os 780 HP. 940 HP. 
Highest mean speed .. 8.5 knots 9.3 knots. 


We subjoin a list of references to the pipes, &c., 
numbered on our illustrations on pages 246 and 247 
ante, 

No. of 


Purpose. Bore, W.G. 
Pipe. in, 
1, Mainsteam ... Pr Br 6 2 
he » branches .. ~ ~ od 5 3 
8. Steam from No. lcylinderto No. 2cylinder 8 8 
4. " *” 0. ” 0°. 3 0 10 3 
6. Auxiliary steam from auxiliary boiler .. 34 6 
6. 9 ” » . main boiler.. o¥ 3 6 
7. 9 »  towinches, &. .. oo 34 8 
8, ” ” 99, ” ad ee 3 8 
9. Steam to forward winches .. ie <3 2 10 
eh, aft a % 2: oe 10 
11. ae lin. ballastdonkey .. “F 2 10 
12, ae » centrifugal pump . ok 1}? «(10 
13. on 7 in, donkey pump.. “so a 1} 8 
14. 9° reversing engine .. - ee 1 10 
15. e boiling out condenser .. i 1 10 
16. Main waste steam... ie ee ws 7k 015 
4 be -“ branch .. ad “ 5 15 
18. Auxiliary waste steam  s e ne 4 #14 
19, Exhaust from winches se be a 4 14 
20. * a. os - de 3 14 
21. a 10 in, ballast donkey om 2 14 
22. centrifugal pump .. - 2 14 
23, 7 in. donkeys 2} 14 


24. Waste steam from cylinder safety valves 24 14 
2 


25. Steam to whistle and steering engine 10 
eae ER A S| 12 
27. »» 99 Steeringengine .. we Pe 1 12 
28, Exhaust from steering engine of ae 1 14 
29. Main feed to boilers .. es we és 3 5 
20" 5 a + branches oe ee 2 5 
31. Donkey ,, mt mm i as = 2 5 
$2. Main and donkey feed to auxiliary boiler 1 7 
83. Main boiler blow-off .. me ¥ <a 2 5 
34. Surface and bottom blow-off 2 5 





No. of 


; rpose. Bore. W.G. 
Pipe. Pu ra G 
35. Surface blow-off * ot ry 14 7 
36. Auxiliary boiler blow-off .. ie oe 1g 7 
37. Main injection oe res = $a 9 6 
88. Air and circulating pump discharge << ee 6 
39. Jetinjection .. uA és ae “e 3 10 
40. Donkey suction through Mechan’s con- 

denser oo a oe np “ 3 10 
41. Donkey suction from tanks. . 4 10 
42. » discharge overboard 4 10 
43. Bilge +s * 2 6 
“4. »» to deck .. 2 10 
45. 7 in. donkeys discharge to deck 2 10 
46. = | overboard .. 7 10 
47. > suction from sea ay at 10 
48. » o hotwell 2: 10 
49. pa os bilge .. 24 lead 
50. Main feed ba hotwell 24 8 
51. Ashes and injector sea suction 13 12 
52. Steam toinjector .. oe . 10 
53. Gauge glasses .. ‘ ° 1 10 
54. Steam to. circulators .. j}-1 10 


55. Main steam pipe blow off 

56. Circulator’s suction .. 

57. Cylinder blow off 

58. Air pump overflow .. 
Cast-Iron Pipes: 


ell otra 
Rp a 
ee 

me OONT 


59. Main waste steam ¥ 5&7h 08 

60. Bilge injection e S te 5 

61. Ballast donkey suction anddisc .. 4 0 

62. Bilge suctions .. be be 3 0 

63. ,, discharge overboard .. H 24 

64. Air-pump ,, 59 :; ole o> Tae 

65. Circulating pump discharge overboard .. 9 0! 
Lead Pipes: 

66. Engine-room bilge suction .. . as 24 

67. Aft hold . - be Ag 7 te 

68. ,, well 7. ee & e PS 24 

69. Engine-room tank _,, bs a5 Pe 3 

70. Aft »” a oe phe mr) 3 





FLOATING CRANE, 

THE 15-ton | crane, which we illustrate on 
page 300, was supplied by Messrs. Jno. Birch and Co., 
of Liverpool, to a firm in China, for lifting heavy 
machinery and guns from ocean steamers when lying in 
mid-stream in a harbour where the current is very 
strong. 

The jib, which is steel, has a radius of 35 ft. and 
will clear the gunwales of an ocean steamer 22 ft. 
from the water’s edge, when alongside the pontoon. 
The gearing is arranged with double clutches so that 
the crane will travel at will in either direction without 
reversing the engines, and all the motions for raising, 
lowering, and slewing the crane, and also for shifting 
the counterbalance outwards or inwards in proportion 
to the weight required to be lifted, are under the com- 
plete control of one man, who (all the levers being in 
duplicate) can stand on either side of the crane to look 
out. The crane is fitted with single and double 
purchase, the former of which will work loads of 5 
tons. The boiler and firebox are arranged to work 
with inferior fuel. 

The pontoon, measuring 80 ft. by 30 ft. by 8 ft. 
deep, is made of wrought-iron plates and is divided 
into eleven water-tight compartments ; it has a teak 
deck 2 in. thick, It is also provided with a capstan 
at each end, a mooring post at each corner, besides 
warping bollards on each side. 

The bottom of the pontoon forms a tank for water 
ballast, which is emptied by means of a centrifugal 
me in 24 hours at 120 revolutions of the engine. 

he pontoon and crane are specially arranged to secure 
stability both when lifting heavy weights in a strong 
tideway and then conveying them some distance. 








UNDERGROUND PUMPING ENGINES. 
To THE EpiTor OF ENGINEERING. 

Srr,—I was glad to observe this subject mooted in your 
issue of the 25th inst. 

It is one I have rather strong views upon, and, stated 
bluntly, I don’t believe in such engines. For that reason 
I like to know all that can be said in their favour. My 
impression is that the most and best that can be said is, 
that whenever they are adopted, the case is such that 
they cannot be avoided, that the mine shaft is too small 
for the ordinary pump lifts, then, of course, ‘* necessity 
has no law.” 

To the engines and pumps, as machines, of which you 
give us excellent drawings, I make not the slightest 
objection ; in themselves they seem to be excellent, but 
why put them out of sight down below? The condensa- 
tion in the long steam pipes must be great, especially 
carried down a shaft where a current of wind is passing of 
probably 1000ft. lineal per minute. kage will occur 
in the best regulated pipes, steam traps must be used 
heat is imparted and moisture to air currents doing untold 
damage to airways. I have seen some pits almost ruined by 
this injurious effect upon the roof of the mainroads. Engine- 
men’s hours underground are generally one-third shorter 
than on the surface, mechanics doing repairs also get extra 
pay; at nights and week-endsitis almost necessary to let the 
engineman have a companion in case of accident. I have 
known a man fall into his engine, and lie till morning with 
his leg off. A joint blows out, steam must be shut off at 
the surface, the pipes cool and contract, and when steam 
is put on again more joints fail. I was last week in an 
underground engine-house (temperature about 130 deg.) 
where they were forcing the water 900 ft., and the blows 
of each stroke were like steam hammers ; something must 
go sooner or later, and where is the necessity for it? If 
you like compound engines they can be put far better on 
the surface ; in this case 522 ft. lift would have made two 





most convenient lifts, and might have been balanced to 
an ounce, and run as smooth as an astronomical telescope. 
I should be glad if you could favour us with a copy of the 
diagrams and a measurement of the water. According to 
my figures the pumps are giving 77 per cent, of useful 
effect, an excellent result if the displacement of the 
rams” (not ‘‘ plungers”) is fully realised, but the real 

uestion is, What is the work done per pound of coal at 
the boilers ? 

However, I hope you understand that my objection to 
the arrangement is very much more of a mining than of 
an engineering character. 

We have now some very large machines in the North of 
England, the latest being 40 in. and 66 in. cylinders, 6 ft. 
stroke, with an auxiliary to help over the centres 26in. 
by 4 ft., and if anything can be said in their favour let us 
hear it. Yours faithfully, 

NortH Country CoL.izr. 

March 28th, 1887. 








MIXTURES FOR CLOSE CASTINGS. 
To THE Epitor OF ENGINEERING. 

Srr,—Would you or any of the practical readers of your 
journal kindly state what are the best brands and mix- 
tures of pig iron to use in the production of solid, close 
and strong castings that have sometimes to be exposed 
to internal water pressure of 400 lb. on the square inch, 
and which must not ooze through ? 


March 29, 1887, HypRAavtic. 





THE INSTITUTION OF CIVIL ENGINEERS. 
To THE EpiTor or ENGINEERING. 

Srr,—It is now something like twenty-three years since 
that a gentleman called upon ~e at the Royal Mint, and 
stated that he was a distressed member of the above- 
named Institution. I suggested that he should apply 
for assistance to his fellow-members, and was told that 
no fund existed for relieving those who, from misfortune, 
required aid, and that, if he solicited it, he must do so 
from individual members of their charity, to help him, 
Being then myself President of the London Association 
of Foremen Engineers, I, at his request, brought his 
case before the associates, and in doing so, expressed a 
hope that the Institution of Civil Engineers would there- 
after establish a benevolent fund. The foremen, how- 
ever, took compassion on the unfortunate gentleman, and 
subscribed about 501. or 60/. for his benefit. His grati- 
tude was unbounded, and the-scientific press, taking the 
matter up and expatiating upon it, led to Mr. (now Sir 
Frederick) Bramwell’s bringing the question before the 
Civil Engineers. The result was the founding of a bene- 
volent fund. This has been of inestimable value since, 
but the subscriptions to it are purely voluntary, and 
it is a fact that not more than one-fifth of the corporate 
members and associates of the Institution subscribe to it 
at this moment. 

I cannot but think, Sir, that this state of things is a 
reproach to the non-subscribers, many of whom are wealthy 
men, and who should, therefore, have some thought for 
their less fortunate brethren. It has been suggested that 
contributions might well be made to the Imperial Insti- 
tute by members of the Institution, but in my own opinion 
they should first look at home, and then, if they feel dis- 
posed, listen, responsively, to the invitation of H.R.H. 
on behalf of the Jubilee celebration. With a total of 
more than 4000 members, itis certain that a percentage 
of them must fall into necessitous circumstances or leave 
their families in that position, and it seems a little too 
bad that four-fifths of the body should take no heed for 
the sufferings of those who are in distress. As I have 
said, the benevolent fund first and the Imperial Institute 
second, would be the dictum of Yours truly, 

JOSEPH N EWTON, 
201, Norwood-road, S.E., March 22, 1887, 








PORTLAND CEMENT. 
To THE Epitor oF ENGINEERING. 

Sir,—It is very extraordinary that no one has taken up 
the subject of the quality of the Portland cement specified 
to be used upon the northern outfall contract at Barking, 
and which formed the subject of an article in your issue of 
February 18th. 

Neither, so far as I can learn, have the Metropvlitan 
Board of Works attempted to defend their eccentric 
specification, or authorise any variation therefrom. 

In the interest of the public, and especially of the rate- 
payers, it cannot be too widely known that cement of 
225 lb. per square inch only of strength, at seven days, is 
exactly half as strong as the minimum required in other 
specifications of the said Board, and which is equal to 
450 lb. per square inch, and that if soimportant a work 
be permitted to be carried out in cement of a lower 
strength than good stone lime, the result will probably be 
disaster, involving reconstruction at an enormous outlay. 

Will you, Sir, again “‘soundthe alarm,” so that the 
matter shall gain attention before it be too late? 

I am, yours obediently, 

London, March 24, 1887. Ww. 





MARINE GOVERNORS AND TRIPLE- 
EXPANSION ENGINES. 
To THE EprTor or ENGINEERING. 

Srr,—In negotiating for the building of a steamer, I 
have met with the following anomaly, viz., that some of 
the engineers advise me that triple-expansion engines do 
not require governors, whereas, when I used to contract 
for compound engines, they urged me to have a 

vernor fitted. Can youexplainthis? In my innocence 

was under the impression that the more cylinders there 
were the more necessary it was to have a governor. I 
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have a shrewd suspicion that if a governor is not fitted it 
is so much more profit for the engine builders. 
Yours truly, 


A NAGING OWNER. 
London, March 29, 1887. 





HELICAL JOINTS FOR BOILERS. 
To THE EpiTor OF ENGINEERING. 

Srr,—In your issue of March 25 your correspondents, 
Messrs. Alexander and Thomson, refer to their previous 
writings in support of present contentions as though any- 
thing which had once appeared ‘‘ in a book” must neces- 
sarily be correct. 

The method given by me in your issue of March 18, 
is not erroneous further than to the extent of a clerical 
error pointed out by myself last week, but clearly not 
seen by your mathematical correspondents. Any ordi- 
narily careful reader would see that I gave no general 
solution, but indicated merely a special case for which I 
assumed a plate width and a rivet diameter. Whilst I 
am free to admit that the rivets in my Fig. 1 may be 
assumed not to bear any of the longitudinal stress, I defy 
Messrs. A. and T. to prove that they do not. Whether 
they do so or not, however, makes no practical difference 
in the resu‘tant stress ; only .06 in the present case. 

Messrs. A. and T. speak of the normal stress on 
them. They cannot yet over the fact that the re- 
sultant of the ring and longitudinal pressures in every 
case passes through the number of rivets in the seam at 
whatever inclination this may be placed. Hence I have 
good practical reasons for ‘‘ dragging the rivets,” into 
my argument. Indeed, I have a right to do this— 
a far better fright indeed than have Messrs. A. and 
T. for dragging in the width of plate. The plate 
breadth has nothing to do with the strength of a boiler 
unless the rivet diameter is also considered. My critics 
therefore drag in a factor which can only have weight on 
the supposition that the rivet diameter in Fig. 1 be con- 
sidered, and this my critics inconsistently disallow. 

In conclusion, I would state that most practical boiler- 
makers will be able to follow my simple figures, and 
obtain results practically correct. How many of them 
will even try to follow the misleading mathematics of 
my critics or care one iota for the ‘‘ area of fluid cut by a 
cross-section of a boiler.” 

Tam, Sir, yours truly. 
W. H. Booru. 
Grosvenor Chambers, Manchester, March 26, 1887. 

P.S.—A little calculation will show that if diagonal 
seams are cut to make the angle 6=60 deg. the boiler will 
have a strength equal to solid plate, whilst for all seams 
helical a total strength of 90 per cent. of solid plate is the 
utmost possible on the assumption of strength of hori- 
zontal joints a little over 70 per cent. There may be 
present reasons against 60 deg. seams, but these will 
disappear with larger plates. Waste ends of 60 deg. 
seams will make the long gussets in a Lancashire boiler. 





To THE EpiTor oF ENGINEERING. 

Sir,—In endeavouring to send our letter in time for 
your last week’s issue, we overlooked the tangential com- 

nent stress on the 45 deg. joint ; and unless that stress 
taken into account the results are incomplete. 

This tangential stress is parallel with the 45 deg. seam, 
and is shown in Alexander’s ‘* Applied Mechanics,” page 
66, to 


r= oe sin 20 


=.25p  . .» ese 

This tangential stress is a grave objection to the use of 
helical joints ; it is a maximum on the 45 deg. joint. The 
existence of the tangential component stress may 
readily appreciated by wrapping a narrow strip of paper 
into the form of a helix, when pulling the helix will be 
seen to cause the contiguous coils of paper to slip past 
each other in one direction, while inserting two fingers 
into the helix and HM germ them will be seen to cause the 
coils to slip past each other in the opposite direction. If 
the stress per unit of ring joint caused by the pull equalled 
the stress per unit of longitudinal joint caused by opening 
the fingers these two slippings would neutralise each other, 
but in the case of the boiler we are considering the second 
slipping preponderates. 

y compounding (6) and (7) we get the total stress on 


the seam, Las 
r=/(Gp)+ Gpi=-79p - (8) 
or the helical joint is 1} times as strong as the ordinary 
longitudinal joint; in actual practice it will probably 
exceed by less than this. 
We are, Sir, your obedient servants, 
Tuomas ALEXANDER, C.E. 
ArtHuR W. TuHomson, C,E. 
16, Smith-street, Hillhead, Glasgow. 





To THE Epitor oF ENGINEERING. 
Sir,—I regret that want of time has hindered me till 
now from answering your question about helical joints, 
ou wish me to prove that your reasoning on e 208 
can be extended to show that test-pieces when they break 


ture, P the axial pull in the test-piece, and a the angle of 
inclination of the fracture. Let A=sectional area of test- 
piece, and p and n equal the intensities of the stresses 
parallel to the axis and normal to the fracture, then, as 


the fractured araa is —— , we have 
Cos @ 


n (1) 

That is, the normal stress is proportional to the square of 
the cosine of the angle of inclination, and therefore 
always less than the axial stress, This formula shows 
that it ought to require twice as much force to produce 
an inclined fracture of 45 deg. than one straight across the 
test-piece, because (cos 45 deg. p zh, 

Though this is not my own, I see no error in the reason- 
ing, but should it be contended that the resultant and not 
the normal component is active in producing rupture, then 

n=p cos a ‘ P ° (2) 
and the case is not much altered, except for large angles. 
Thus, instead of requiring twice as great a force to pro- 
duce a fracture at 45 deg., it could be done with 1.4 times 
the force required for a fracture straight across. 

Some of your corespondents seem to favour the one and 
some the other view. As regards myself it is only very re- 
cently that ‘‘ Messrs, Boilermaker and Sons” converted me 
to the views I now hold by stating that the fracture would 
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rather pass through the solid plate than through the seam ; 
this showed me to what ridiculous] conclusions abstract 
reasoning can lead one, and in order to settle the matter I 
am having some tests made. As my convictions on this 
subject will stand or be modified by the results, I hope 
that you, “‘ Messrs. Boilermaker and Sons,” and if possible 
all the other eight correspondents, will answer both or at 
least one of the following two questions: 1. What line will 
the fracture take in Fig. 1? 2. What will be the relative 
strength of the two specimens ? 

I hope that I shall be able to send you the results either 
next week or the week after next. 

I am, Sir, yours truly, 


London, March 28, 1887. 


To THE EpITOR OF ENGINEERING, 

S1r,—Those of your correspondents who have been for 
the last three months advocating the adoption of diagonal 
seams for boilers have, I should say, gained their case, 
in so much as it must-be admitted by their most sceptical 
opponents that a diagonal seam of 45 deg. rake has at 
least a strength poe of one-third more than had 
the seam been longitudinal. They have gained their 
point without taking into consideration the strength value 
of the longitudinal stays in reducing the stress crossing 
the circumferential seams. In your valuable article con- 
tained in your issue of March 4th you remind your corre- 
spondents ‘“‘that neither of them had introduced the 
action of the longitudinal stays into the question as an 
element to be considered,” and that “‘ the Board of Trade 
seem to have been fully alive to tha importance of these 
stays when they made it acondition that the proposed test 
boiler should have no longitudinal stays.” 

Now, Sir, I, and no doubt the other correspondents, 
were also ‘fully alive” to the value of those stays, but 
we resolved to wipe their value from our calculations, 
and relied on the direction of the seam as conducive to the 
reduction of stress acting across it. 

But in order make ‘“‘assurance doubly sure,” and to 
convert your readers to the fact that the diagonal seam 
has in instances considerable extra strength compared 
with longitudinal seam, I beg to lay the following before 
them: Supposing we take the case of a double-ended 
boiler of 12 ft. diameter ; shell composed of 1 in. plates ; 
three furnaces in end, each 3 ft. in diameter, com- 
bustion chambers common to forward and after fur- 
naces. Such a boiler can contain in duplicate 184, 3} in. 
external diameter tubes, and will have, say, 21 longitu- 
dinal through stays 2fin. in diameter. Now in such 
case the collective cross-sectional area of the stays, tubes, 
and furnaces must be deducted from the area of the end 
of such boiler in estimating the pressure acting across the 
circumferential seams. Area of 12 ft. 16,286 square inches ; 
cross area of three furnaces 3051 square inches ; cross area 
of 184 tubes, 1526.28 square inches ; cross area of 21 stays, 
124.719 square inches, we have 3051+1526.28+124.719= 
4702 square inches=collective area of furnaces, &c., and 
16,286—4702= 11,584 square inches=effective area of end; 


C. E. 8. 


should tear straight across, and I think the following re- and 


marks will make this clear : 

‘* What the diagonal seam has to resist is therefore only 
that part of the resultant which is normal to itself” (the 
seam), This is your statement, and by substituting “‘ line 
of fracture” for ‘‘diagonal seam,” my contention is at 
once evident. For, expressed algebraically, we have 

N=P cosa 
where N is the force acting normally to the line of frac. 





32,000 x 452.3 circumference of shell x1 
2 =1249 1b. 
11,584 _ 


per squareinch = bursting pressure, or the pressure required 
to tear the circumferential seams, and 


1249 
444 





bursting pressure of longitudinal seams. Therefore the 








ratio of the strength of the transverse and circumferential 
seams is asl is to 2.813! Of course this acquisition of 
strength is not uniform, being greatest at the lower 
portion of circumferential seam, and almost nil at the 
upper. Now here is a “point.” We have seen salt 
showing through the circumferential seams of such a 
boiler as above, and the fact that salt does show may be 

as an argument against the adoption of diagonal 
seams, because, forsooth, the appearance of salt is indi- 
cative of great pressure as existing at the bottom of such 
boiler, whereas the salting is caused by a compressive 
action as well as a tensive action across the circumferential 
seams. For, say the boiler with its contained water is 
cold, the strains top and bottom are in a state of equili- 
brium. The fires having been lighted, convection causes 
the upper parts to be heated whilst the bottom remains 
cold—the top portion of shell to expand whilst the bottom 
remains at its normal length. Here we have the topsome 
Zin. or din. longer than the bottom—result, compression 
on top and tension on bottom. Weakness to resist com- 
pression on top. Strength to resist (reason, furnaces ex- 
panded) tension at bottom—result, ‘‘ creeping” of landirgs 
and consequent slackening of rivets by springing, &c. 
Steam pressure is always more straining on top than on 
bottom—reason, cross area of furnaces, &c., deducted. 
Granted that after a time the top and bottom are at nearly 
the same temperature—result, equilibrium established 
again, equal length. Next firing ceases, pressure falls, 
temperature at top falls, top of boiler contracts. Heat 
stored in water keeps bottom expanded—result, compres- 
sion at bottom and tension at top, hence “‘ creeping” of 
landings and slackening of rivets. 

f course the introduction of Fox’s furnaces and circu- 
lating or warming up the “‘dead water” by appliances or 
by steam from donkey boiler, &c., tend to mitigate 
this evil. 

However, I think it must be conceded that if these 
saline stalactites do notwithstanding persist in ornament- 
ing (?) the bottoms of boilers, their pg va must be 
attributed to those opposing strains of tension and com- 
pression, and not to direct longitudinal pressure. Ergo, 
their appearance cannot be advanced as an argument 
against the adoption of diagonal seams, 

Now in the case of a double-ended boiler having trans- 
verse water spaces between the combustion chambers, 
or single boiler with water — at back, such acquisition 
of longitudinal strength will not apply unless credit be 
given for the cross-section area of tubes and furnaces, and 
the stays of the ‘‘ back ends” debited with such amount. 
Be it remembered that “_ stays - “wa om a 

‘lat surface of ‘‘ back ends’ 
amount. For we have 5000 Ib: 
x working pressure=section area of stays. A factor of 
wy of 10 for the screwed and nutted stays of back 
ends! 

I should say your correspondents, Messrs. Alexander 
and Thomson, in your last issue propose continuous 
‘* helical seams” for boilers (a twenty years’ old proposition 
when small plates were the rule.) Have your cor- 
respondents considered how the very largeand heavy plates 
of to-day could be accommodated with the long bending 
rolls that would be necessary to allow such plates to be 
entered on the skew, not to take into consideration the 
obvious lateral travel when going through the operation 
of bending ? 

T have no doubt but that the ‘‘diagonal” seam will 
assert its superiority over the longitudinal, and will come 
into general practice, but the continuous “‘ helical” never 





will for perhaps the above reason. 
Sir, I to tender my apology for the length of this 
communication. 


Yours er 
R. HaRtTLanp. 
Cork, March, 1887, 





TELEPHONE Conpuctors.—A factory has been started 
in Pittsburg for the manufacture of telephone conductors 
under the system invented by Mr. E. Acheson, The 
conductor is sheathed with bitumen, and over this there 
is;deposited an annular shell of copper, which serves as 
the return conductor. By this arrangement there is a 
complete absence of induction, and thirty or forty lines can 
be laid together into a small cable. The makers are the 
Standard Underground Cable Company. 





QUEENSLAND TELEGRAPHY.—The most important work 
recently undertaken by the Queensland = De- 
partment has been the laying of a cable from Cape York 
to Thursday Island. Stations on the land line from Cape 
York southward are being gradually opened. The No. 1 
section of the line from the Laura northwards has been 
completed, and it is hoped the whole will be finished this 
month (March). The Colonial Government has decided 
not to increase the rates for messages over the land line 
of the new extension, but the extra charge for the cable 
will be 2s. for ten words and 2d. per word after, or a total 
pone 8 ei any part of the colony of 3s. for ten words 
and 3d. per extra word, 





Routine Stock ON THE CHICAGO, MILWAUKEE, AND Sr. 
Pavt RAItRoaD.—The motive power added last year to the 
locomotive stock of the Chicago, Milwaukee, and St. Paul 
Railroad was ten 10-wheel freight engines, with cylinders 
19 in. by 26 in., built by the Schenectady motive 


Works; one 8-wheel locomotive, built by the Brooks 
Locomotive Works; and ten 8-wheel engines built by 
the Rhode Island Locomotive Works. Three new switch- 
ing engines, with cylinders 16 in. by 22 in., were built in 
ny’s own shops at Milwaukee. Some 1500 box- 
flats, forty coaches, one driving car, and five 

last year for the Chicago, 


the com 
cars, 7! 


sleepers were also pu 
Milwaukee, and St. Paul, 
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15-TON FLOATING CRANE. 


CONSTRUCTED BY MESSRS. JOHN BIRCH AND CO., ENGINEBRS, LIVERPOOL. 
(For Description, see Page 298.) 
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Croton WaTeR,—The Croton Aqueduct Commissioners | the top, 1500 ft. Including the capacity of the Muscoot | chase of at least 5000 acres of land in the Croton Valley. 
have decided by a vote of five to one to build what is| reservoir, 2,500,000,000 gallons, and the Croton reservoir, |The Croton aqueduct, the Croton dam, the gatehouse, 
known as the Quaker Bridge dam, which is estimated to 1,500,000,000 gallons, the new dam will make a reservoir | the keepers’ houses and buildings, the bridge next above 
cost 5,413,100 dols., exclusive of 1,200,000 dols. to be paid | of the capacity of 38,377,935,000 gallons. The dam will | the Quaker Bridge, known as the Wire Bridge, and the 
for 4000 acres of land. This great dam will be situated | raise the water 34 ft. above the Croton dam. Thesurface bridge in the vicinity of Croton dam will be submerged to 
several miles below the ag Croton dam, and above | level of the water in this reservoir when filled will be | a depth of 34 ft. The bridges over the Croton above 
and near ok pyc’ Bridge. The dimensions will be as | about 200 ft. above mean tide on the Hudson, while the | Croton dam and the present road, and many dwellings 

height above foundation u solid rock | surface level of the Croton dam and reservoir is about | and farm building in the immediate vicinity and near the 
bed, 277 ft.; height above the bed of Croton River, | 166 ft, above mean tide. The construction and of the | level of the Croton as far up the stream as the level of the 
178 ft. ; length of dam at foundation, 500 ft.; length at' Quaker Bridge dam and reservoir will require the pur- | waters of the reservoir will extend, will also be submerged, 
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QUADRUPLE-EXPANSION ENGINES 


CONSTRUCTED BY THE BARROW SHIPBUILpjNG 


(For Description, % 
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THE NAVY. 

Last week we gave some of the more prominent 
facts connected with this year’s Navy Estimates, 
and we now pre briefly to consider the two dis- 
cussions in the House of Commons that took place 
in connection with the subject. 

Mr. Gourley opened the ball on the 18th ult. by 
moving ‘‘that a Select Committee should be ap- 
pointed to inquire into the designs upon which 
ships of war are now being built, and how far they 
are in harmony with the transition in naval con- 
struction and tactics, and also the necessity for an 
organised system of harbour and coast defence.” 

e ae met with considerable opposition and 
was finally negatived. Although the motion came 
to nothing it had the merit of raising a discussion 
on some important points in connection with the 
administration of naval affairs. 

The member for Sunderland was not altogether 
happy in selecting facts to support his position, and 
somewhat damaged a good cause by injudicious 
advocacy. ‘‘ Would such a committee,” he asked, 
‘*have delayed the progress of vessels like the 
Inflexible, which took eight years to build?” The 
selection was the most unfortunate Mr. Gourley 
could well have made, for it was just such a com- 
mittee as that proposed which actually did keep the 
Inflexible aa an unconscionable time on hand. 
The Polyphemus was hardly a less happy example, 
for few ships have ever given rise to more inquiry, 
consultation, and experiment than the celebrated 
torpedo ram. Mr. Gourley then went on to speak of 
Lord Dufferin’s Committee. This body advised that 
ships of the Vanguard class should be stre ened 
in their lower structure ; and ‘‘ whathappened subse- 
quently proved the correctness of the statement of 
the Committee, because the Vanguard was shortly 
afterwards sunk,” from which we may conclude 
that the member for Sunderland imagines the Van- 
guard could have been constructed to withstand the 
spur of the Iron Duke ! 

It would, however, be profitless now to follow all 
the arguments brought forward for and against the 
proposal. It was easy for members to dwell 
on the unfavourable features of the case. Such 
committees in times past, like most others of a 
similar nature, have produced little immediate 
effect, and Mr. Forwood was quite right in saying 
that generally there are about as many opinions as 
there are members. Still we look on the occasional 
appointment of these bodies as amongst the most 


®/ salutary and necessary features of naval adminis- 


tration. They are inconvenient, expensive, and un- 
pleasant it is true. So is stirring up a stagnant pool ; 
but it is nevertheless sometimes better to keep the 


2| pool stirred than to allow it to remain stagnant. The 


committee proposed, it must be remembered, was 


308 | not to be of a permanent nature ; that, of course, 


would be quite another affair. If it had been 
formed it would not have settled the whole question 
either of ship design or coast defence ; possibly, 
nay probably, it would not have settled anything. 
But it would have ventilated the subject, and put 
the public in possession of facts that it is well the 


1) public should know. 


It is pleasant to learn, as we do from the late 
debates, that progress is being made at the 
Admiralty. On a recent occasion* we remarked 
that ‘“‘ chopping and changing whilst building does 
more than anything else to ruin the design of our 
warships.” e are glad to learn, therefore, that a 
salutary reform has been effected in this respect. 
Mr. Forwood stated the other night that, “‘ the 
policy laid down by his right honourable friend the 
noble lord at the head of the Admiralty and his 
Board, was to require that before a vessel was com- 
menced there should be obtained from the Director 
of Naval Ordnance and Engineer-in-Chief, their 
opinion on the armament and machinery proposed. 
The design, after consideration by the Controller, 
would, before going before the Board collectively, 
be considered by each member individually. 


* See page 656 of our last volume. 





Ag | in consequence.” 





the Board included some most distinguished and 
experienced naval officers, every naval detail of the 
design would thus be sure of critical examination. 
Once past the Board, the order was most precise 
that no alteration or addition was to be allowed.” 

Another subject for congratulation is the in- 
creased capacity the Admiralty has lately developed 
for preparing specifications and designs of war 
vessels. It will be remembered that Sir Nathaniel 
Barnaby, in his evidence given over two years ago 
before Lord Ravenworth’s Committee on contract- 
built ships, stated that it was impossible to put 
forward beforehand full particulars of ships re- 

uired to be built. We said at the time that we 
ought Mr. Barnaby and his assistants were 
altogether too modest, and that such a feat was 
quite within their power, and it is a source of satis- 
faction to us to learn that we did not over-estimate 
the ability of the constructive and engineering 
branches of the Admiralty. Sir C. Palmer, in 
speaking on Mr. Gourley’s proposal, testified ‘‘ to 
having something to do with the building of 
the belted cruisers, and that the specifications and 
designs, which were submitted before the tenders 
were sent in, were of the most complete and perfect 
character. ... The result had been that those 
vessels had been built with perfect satisfaction to 
every contractor. The designs were in their 
; the practice had made progress, and 
instead of ships being behind time in their delivery 
he believed that in almost every case they were 
within the time allowed.” It will be remembered 
that Sir Charles Palmer served under Lord Ravens- 
worth on the Committee to which we have referred, 
and the contrast between the evidence he gives 
now, and that which he had to listen to in 1884, 
must be a most agreeable fact to one as closely inte- 
rested in the subject as the head of the celebrated 
Jarrow shipyard. These facts whichwe have quoted 
are not only interesting in themselves, but effec- 
tually prove the value of commissions of inquiry 
when the proceedings are made public. 

After Mr. Gourley’s motion had been negatived, 
Mr. J. M. Maclean resumed the discussion by cri- 
ticising the action of the Board as to the financial 
aspect of the proposals. Mr. Maclean is a welcome 
addition to the list of naval critics, and dealt with 
the facts and figures before him in an efficient 
manner. It is a pity more members who are as un- 
prejudiced as the member for Oldham, do not take 
a little more interest in this question of great 
national importance. Mr. Caine opened up the 
subject of the Contract and Purchase Committee, 
upon which we so lately commented. He took ex- 
ception to the presence of Mr. W. Pearce on that 
Committee, as that gentleman was a disappointed 
competitor for contracts which formed the subject 
of a greater part of the inquiry. He thought it 
unfair to others who tendered, that their most dan- 
gerous opponent in business should obtain access 
to all confidential documents and plans of the de- 
partment, and he ventured to say that the appoint- 
ment of the honourable member was in the cir- 
cumstances little short of indecent. Mr. Caine 
then went on to criticise the proposal of placing the 
— of hulls and machinery in the hands of the 

irector of Contracts ; a suggestion which he very 
properly described as ‘‘ridiculous.” ‘* Anything 
more ridiculous than these proposals had never been 
seen in a report,” were the words used by this ex- 
civil Lord of the Admiralty. Mr. Caine then went 
on to comment on the placing of the contracts for 
the Renown and Sanspareil, but as we have so 
recently dealt with this subject, and as Mr. Caine 
appears to be very much of our opinion, it is un- 
n to follow the arguments used by the 
honourable member. It would seem. that the 
present Admiralty Board are obstinately determined 
to go wrong on the question of the engines of the 
Renown and Sanspareil, and those of the Nile and 
Trafalgar. Lord George Hamilton, in closing the 
discussion, which he was not able to do until 
between two or three o’clock in the morning, said 
‘* it seemed pretty clear that a mistake had been 
made, for the prices for the engines of the Nile and 
Trafalgar, larger and heavier vessels, were lower by 
10,0007. and 12,000/. than the amounts paid for the 
engines of the Renown and Sanspareil. The mis- 
take had arisen from the Admiralty officials knowing 
that a certain penalty attached to any falling short 
of the required horse-power, having assumed that 
that was the price, and having deducted that sum 
The statement is not very clear, 
but whichever way it is read it is misleading. 
the first place the size and weight of a vessel does 
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not govern the price of the engines to be placed in 
her, and the engines of the larger vessels—the Nile 
and Trafalgar—are not different to those of the 
Renown and Sanspareil. Again, there is the boiler 
question, the arrangement being far less costly 
in the former vessels. It is also an important 
fact that the engines of the Trafalgar were con- 
tracted for by Messrs. Humphrys, Tennant, and 
Co., after the order for the engines of the Renown 
and Sanspareil had been placed with that firm. It 
is of course unnecessary to point out to our readers 
that a repeat order for engines can always be exe- 
cuted at a lower price than a first order, and even a 
First Lord of the Admiralty must be very dense or 
very neglectful of his duties if he has not mastered 
this fact before he has been a very short time in 
office. But in the present case it is hard to attri- 
bute Lord George Hamilton’s statement, either to 
negligence or stupidity, for on the 11th of March, 
Messrs. Humphrys, Tennant, and Co. wrote to the 
Times, very clearly setting forth the above facts, 
and we cannot imagine that that communication 
had not come before his lordship’s notice. The 
way that facts have been twisted or ignored to 
meet certain views in this case is little better than 
a public scandal, and strongly illustrates the evil 
of temporary officials and the political element at 
Whitehall. It is a great pity that Lord George 
Hamilton should allow himself to be led by the 
nose in this matter, as he has shown so much de- 
termination and good sense in other respects. 

On the Tuesday of last week the discussion was 
renewed by Mr. Shaw-Lefevre, who made a very 
long speech of a distinctly party character, and 
therefore containing a great deal unworthy of 
notice. There were some parts of his statement, 
however, which are decidedly worth recording. 
He styled ‘‘the appointment of civil assistants to 
the naval superintendents to the dockyards a step 
in the right direction ; but it was only a very small 
step, and unless carried further must lead to very 
serious evils. The civil assistants were highly-paid 
officers without any direct responsibility, or any 
power of giving any orders themselves... . It 
might be asked why pay such large salaries to the 
naval superintendents if they were to require civil 
assistants to advise them what to do... . he 
looked forward with considerable alarm to the 
divided responsibility which these new appoint- 
ments might create. Supposing a naval disaster 
occurred owing to the difference of opinion between 
the chief constructor and the civil assistant to the 
superintendent, and where the superintendent, 
acting on the advice of his assistant, had overruled 
the chief constructor, whom could they hold respon- 
sible? They could not hold the superintendents 
responsible, they could not bear the weight of it ; 
they could not hold the assistants responsible in 
merely giving their advice. They must go further 
and me their civil assistants really responsible 
for the work of the yard, and thus build up a 
complete system of civil control under the naval 
superintendents, and when they had done that, 


‘the naval superintendents in the smaller yards, such 


as Pembroke and Sheerness, would be found re- 
dundant and might be dispensed with.” No com- 
ment is required on these remarks. Anything we 
could say in support of the proposal of Mr. Shaw- 
Lefevre’s-—himself for some time a high official at 
Whitehall—would be merely repeating what we 
have preached so many times over and over again. 

Captain Colomb gave some interesting figures 
which are worth quoting. ‘‘Germany spends upon 
naval expenditure 7s. for each ton of national 
tonnage entering and clearing national ports ; 
Italy, 15s. ; France, 1l. 1s. ; Russia, 2/. 10s. ; while 
we spend 24d. 

The discussion was carried on until nearly five 
o'clock the following morning, after which hour the 
Civil Service Estimates were diseussed, the House 
ultimately rising at twenty minutes past one. This 
protracted all-night sitting was not, however, due 
te any zeal for the naval efficiency or economy of 
public funds, but simply to oes intrigue. The 
question was only put to the vote at last by the 
leader of the House moving that the question should 
be put, a motion which was carried, and the vote 
was forthwith agreed to. 





THE DEFECTIVE CUTLASSES. 

Tue true story of the defective cutlasses and 
sword-bayonets supplied to the Navy is known 
at last, and the history disclosed by the report 
of the Committee appointed to inquire into the 





subject affords an excellent example of the way 
in which the manufacturing departments of the 
Army and Navy are organised. The Committee 
appointed by the War Office to inquire into the 
subject consisted of Sir Henry Vivian, M.P., 
Colonel Duncan, M.P., R.A., Mr. Joseph Ruston, 
Captain Hon. T. Brand, R.N., and Colonel Wood. 
Major Waller, R.E., was secretary. The result of the 
deliberations of this Committee may be judged 
from the following passages from a memorandum 
which they hastened to hand in to the Secretary of 
State for War immediately on leaving Enfield. 

That the Committee are unanimously of opinion 
that the converted 254 in. cutlasses and cutlass sword- 
bayonets now in use in the Navy should be immediately 
withdrawn, and that the old unaltered cutlasses, of 
which 30,000 are in store at Weedon, should be issued to 
the Navy. 

That if the triangular bayonet will fit the Martini- 
Henry rifles in use in the Navy, the requisite number 
should at once be issued; otherwise that the Enfield 
Martini sword-bayonet should be issued to replace the con- 
verted cutlass sword-bayonet, which they recommend 
should be withdrawn. 

From this it will be gathered that the present 
cutlasses and sword-bayonets issued to the Navy are 
condemned in toto. It is unnecessary to follow 
the report of the Committee into their researches 
as to the early history of cutlasses, which, as the 
report Bs ‘* have probably been in use in 
the Royal Navy since its creation ;’ nor need we 
trace the history of the sword-bayonet, which was 
introduced for sea service in 1859. The followin 
are some of the conclusions the Committee arriv 
at as a result of their inquiry : 

1, That the original design of the Martini-Henry cut- 
lass sured haponet, 1871, was deficient in strength ; that 
it was altogether inadequate to resist such vertical pres- 
sure as would be equivalent to that which it would be re- 
— to endure when used as a bayonet fixed on a rifle. 

t is found that the sealed pattern, 1871, can only resist 
32 lb. vertical pressure without bending, while the trian- 

ular bayonet resists a pressure of 440 =, and the new 
; ote artini sword-bayonet, which is a short weapon, 

2. Two cutlass sword-bayonets of a new design shown 
to the Committee were of the same length and weight as 
the 1871 pattern, and respectively resisted a vertical pres- 
sure of 78 lb, and 80 lb, before deflection ; this great in- 
crease of strength being due to a better distribution of the 
metal in the blade. 

3. It seems extraordinary that so weak a pattern as that 
of 1871 should have been designed for use as a bayonet, 
and that itshould have been accepted as efficient by the 
naval authorities. 

4. The evidence the Committee have received from 
practical sword manufacturers has convinced them that 
the temper of the steel of which these arms were made 
was in all cases deteriorated, and in some instances de- 
stroyed during their conversion. 

5. This point, in the history of these arms, strongly 
illustrates the disadvantages which arise from the perio- 
dical change of the superintending and other officers 
of the manufacturing departments, at the end of five 

ears, or some other term of office, when they have just 

earnt their business. 

We must first congratulate this Committee, largely 
consisting of military officers, for the straightfor- 
ward manner in which the report is framed. Our 
readers will have no difficulty in tracing the evil to 
its source. Ifa thoroughly incompetent man be 
put at the head of a manufacturing establishment 
nothing but disaster will follow. ilitary men at 
the head of factories such as Enfield are as com- 
pletely out of place as admirals at the head of ship- 
building and engineering works, such as the Royal 
Dockyards ; but when the evil is aggravated by 
these heads being changed at short intervals, the 
arrangement is little less than grotesque. It is by 
a chance that the defective cutlasses have been 
brought before the public, and even then it has 
taken a vast deal of newspaper correspondence and 
Parliamentary hackling. There is any amount of 
such work ready to be brought to light on the oc- 
casion of the next great war in which Great Britain 
shall be engaged. It is strange how quickly we 
have forgotten the lessons of the Crimea. 





THE INSTITUTION OF NAVAL 
AROHITECTS. 

THE Institution of Naval Architects is this week 
holding its meeting for the present year, or perhaps 
it would be more correct to say its spring meeting, 
for a second gathering later in the season in the 
provinces appears likely to be a permanent insti- 
tution. 

The first sitting was held in the hall of the 
Society of Arts on Wednesday last, Lord Ravens- 
worth, the President, as usual occupying the chair. 
The report of the Council shows the Institution to 





be in a prosperous condition, 148 new members and 
associates having been elected during the past year, 
which is equivalent to an increase of about 25 per 
cent. of the register. The financial condition of 
the Institution is also in a very satisfactory condi- 
tion. The report also announces that an invitation 
had been received from Mr. Doxford, the President 
of the North-East Coast Institution of Engineers 
and Shipbuilders, and from the Mayor and Corpora- 
tion of Newcastle-on-Tyne, to holda summer meet- 
ing this year at Newcastle and Sunderland. The 
invitation has been accepted, and the meeting is 
arranged to take place at the end of July. Reference 
is also made in the report to the great loss the In- 
stitution has sustained by the death of Mr. William 
Denny, of Dumbarton. 

The President next proceeded to deliver his in- 
augural address, which was somewhat shorter this 
year than is generally the case. He said the past 
year was notable as being one of the most depressed 
in the whole era of shipbuilding industry, but for- 
tunately there was a prospect of better things. He 
referred to the great advance that had been made 
in steamships during the reign of the Queen, re- 
minding his audience of Dr. Lardner’s dictum that 
steamships could not cross the Atlantic. The most 
prominent features of improvement in the design 
and equipment of steamships were brought forward 
and treated of in the address, forming an interest- 
ing historical survey of the progress made during 
Her Majesty’s reign. 

The first paper on the list was contributed by Sir 
Nathaniel Barnaby, and was entitled 


‘¢THE MERCHANT SERVICE AND THE 
Roya Navy.” 


The author stated that he wished to support Lord 
George Hamilton and Lord Charles Beresford in 
their policy of preparing merchant steamers for 
naval purposes in case of war. The necessity for 
organisation arose from the following facts as set 
forth in the paper : 

1. A fast mail or passenger steamer may be as 
efficient a factor in a naval war as an ordinary war 
cruiser which has cost a quarter of a million sterling, 
and has acrew or 500 or 600 men. There are cer- 
tain services which she may perform much better 
than the regular warship, by reason of her greater 
size and superior travelling power. For engaging 
with a regular ship of war the inferiority of exist-~ 
ing merchant ships of the best and most powerful 
type is obvious; but on the other hand, their 
superiority when properly armed to other merchant 
ships unarmed, or, say, of less size or speed, must 
be admitted. 2. Excepting these few fast mail and 
passenger steamers, merchant shipping is incapable 
of offering any resistance whatever to an enemy 
possessing speed and a small armament. High 
steam speeds at sea have wrought this great change 
in the military character of trading ships, viz., 
that all sailing ships—and we have 8000 of them 
of 100 tons net and upwards—have become abso- 
lutely helpless ; and of the nearly 6000 steamships 
of 100 tons gross and upwards, more than nine- 
tenths would be incapable of offering any resistance 
against a single ship of the superior class included 
within the remaining tenth. 3. Provision is made 
by the State for a reserve of seamen who are drilled 
periodically, and paid by it, and are liable to be 
called upon to serve ina war. But there is no link 
of any kind to connect the useful ships with the 
trained men. 

By organisation, these superior ships under our 
own flag may be made a real State possession, and 
they may be manned mainly by men trained in the 
Royal Navy, seamen and marines. They may be 
made available for immediate service on the out- 
break of war at any part of the world where they 
may happen to be, by the action of the commander- 
in-chief on the station. 

The author pointed out that unless some organi- 
sation is instituted, ships of the highest speed might 
be on a foreign station in time of war with nota 
single trained officer on board, whilst thousands of 
Royal Reserve men might be found on ships of little 
or no fighting value. There are 250 ships designed 
and built for fighting, manned by about 80,000 
officers and men, including the Naval Reserve. 
This is under the control of the Board of Admiralty. 
Under the same flag there are 14,000 ships of 100 
tons and upwards built for commerce, with crews 
of some 300,000 men. These are under the control 
of the Board of Trade. The author proposed that 
there should be a Secretary of State for the Navy 
who should have under his control not only the 
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ships of the Royal Navy, but also those of the mer- 
cantile marine. The Board of Admiralty should 
continue to exist, but should be subject to the 
Secretary of State for the Navy. With regard to 
the mercantile vessels, Sir Nathaniel would propose 
the surveys, assignment of load line and free board, 
certificates, and classification for the guidance of 
merchants, underwriters, and passengers should be 
left to the voluntary associations formed by joint 
committees of underwriters, shipowners, and mer- 
chants. The rules of Lloyd’s Register for freeboard 
having been virtually adopted by the recent Load 
Line Committee, the Committee of Lloyd’s Register 
might well be entrusted with the assignment of a 
load line, just as they now assign the spacing of the 
frames, and thickness of the plating in the hull. 
Ships not classed as to load line would be in the 
same position as those not classed for structure. 

The Committee of Lloyd’s Register now class 
one-third of all the classed shipping in the world. 
To it and to similar institutions the Government 
might well entrust the care of shipbuilding, keep- 
ing its own hands free while watching the course 
taken by them, and instituting certain inquiries 
into the causes of losses which might appear to have 
been avoidable. 

The author then proceeded to give the details of 
an arrangement proposed by Mr. Ismay in 1878, by 
which certain Atlantic liners were to be transferred 
to the Royal Navy in case of war. The main con- 
ditions were that there was to be the payment of a 
shilling a ton per annum as a retainer ; and twenty 
shillings per ton per month was to be the price 
when the ship was taken up by the Admiralty. 
An agreed number of the crew were to be Naval 
Reserve men. 

‘* This seed,” the author continued, ‘‘for which 
we had to thank Mr. Ismay, was planted at the 
Admiralty nine years ago. It was then recom- 
mended that 50,000/. should be taken in Navy Esti- 
mates for securing thirty selected ships for the year, 
and it was pointed out that in course of time we 
might hope to get in such ships twin screws; a double 
bottom in the centre part of the ship ; better sub- 
division into compartments; and more breadth 
amidships, so as to get deeper coal bunkers abreast 
of the machinery for its better protection. Under 
the cold shade of the Admiralty the seed has taken 
nine years to make any appearance, although it 
received constant attention.” 

It has needed the forcing provided by the events 
attending the anticipated war with Russia, and the 
recent action of the Post Office as to German ships, 
to get so much as Lord George Hamilton has an- 
nounced, little as it is. 

In conclusion the author feared that no Board of 
Admiralty can deal with this question fully and 
fairly. It is impossible he said, that such a body 
can be trusted to find money out of naval votes for 
what is not regarded as the Royal Navy. What 
Sir Nathaniel would: propose therefore would be a 
Secretary of State for the Navy, who would unite 
the interests of the merchant shipping and the 
Royal Navy, and forma truly national marine. 

The discussion on this paper was opened by Sir 
John Hay, who referred to proposals that had been 
made to utilise merchant vessels for war purposes 
in 1871, when he was Gunnery Lord at the 
Admiralty. It was his duty to apply for guns to 
arm the vessels, but that being one of those periods 
of extravagance, more generally known as periods 
of economy, the War Office refused the guns and 
the whole matter fell through. There was one 
obvious fact bearing on this question; we can 
never expect to have war vessels enough for the 
country’s requirements in case of war. In old times 
merchant fleets used to be convoyed, but in the pre- 
sent day it would be useless to attempt such a 
course. The sailing ships would bea hopeless case. 
They would simply have to stop in port. The slow 
steamers would be at a disadvantage, but still they 
would have to keep running at any risk to carry 
grain and other necessaries ; but they could not be 
convoyed. What would have to be done would be 
to establish trade routes, and these routes would 
have to be patrolled by fast cruisers, just as 
passengers are protected in the streets by the 
police. We had now an Intelligence Department 
at the Admiralty, and it would be the duty of this 
department in war time to keep some account of 
the enemy’s ships and tell off suitable vessels of 
our own to engage these vessels or drive them into 
ports. But it would be impossible to shut up all 
the light swift cruisers, and, it would, therefore, be 
the duty of our cruisers to patrol the trade routes 





end afford protection to our shipping from the 
enemy’s cruisers. He thought the coaling stations 
were an important part of this system, and their 
efticient protection would be a necessary step. The 
speaker then mentioned the case of the Nile and 
Trafalgar, vessels which he regarded with more 
favourable eyes than the author of the paper. 


These he thought fine ships, but wanting in speed, | be 


a quality he thought the first necessity of a war 
vessel after seaworthiness. He would have the Nile 
and Trafalgar sufficiently fast to keep up with the 
large Italian ships. 

Captain Fitzgerald followed. He agreed with 
the author as to the desirability of a closer connec- 
tion between the mercantile marine and the Navy 
for war purposes, and the necessary arrangements 
should be made in peace time, so as to avoid panic. 
The author said an ordinary vessel would be good 
as a cruiser, costing a quarter of a million, but the 
mercantile vessel would cost a quarter of a million 
too. It might be asked, too, whether a mercantile 
vessel could be constituted a man-of-war without 
coming home to be commissioned. Privateering 
he understood was abolished, and therefore could 
the commander of a vessel go to Bermuda or else- 
where, get his guns, and then say ‘‘ I am a man-of- 
war?” He did not approve of the Navy and mer- 
cantile marine being under one head. It would 
crush out mercantile enterprise. The coaling 
stations were indeed the key to the whole question. 
He believed that the restrictions as to neutral ports 
were that a belligerent war vessel could only take 
in coal enough to carry her to the nearest port. It 
would be our duty therefore to protect the coaling 
stations and in war time to watch the neutral ports. 
If we could do this there would be no need to 
patrol, as the enemy’s vessels could not keep the 
sea without coal; although we might patrol as an 
extra precaution. As to high speed he thought it 
of the greatest consequence, but at what sacrifice 
should it be bought? Sir John Hay had referred 
to the Italia, but she was not an ironclad at all. 
Anything could sink her; she might be turned 
over with ‘‘ pop-guns.” It was good to have ships 
that were fast ; but what was the good of coming 
up with the enemy if one could not fight him when 
he was overtaken. The speaker thought we had 
gone quite far enough in this direction. 

Mr. White said that great weight must be attached 
to the statements of Sir Nathaniel Barnaby on this 
subject, for he had given for many years a great 
deal of thought and attention to the subject. Still 
there were some points of detail in which the 
speaker did not see his way to agree with his late 
colleague. He thought that the commercial marine 
must be primarily commercial, and those elements 
existing which might be used as factors of the pro- 
blem of national defence must be subordinate to 
commercial considerations. Shipowners had always 
shown themselves willing to do what they could in 
this matter, but it was only now that the Admiralty 
policy of getting something for nothing was being 
abandoned by the Government. He approved of 
the step being taken, and thought any money spent 
would be well spent. A point we must learn to 
recognise was that foreign competition in the matter 
of big ships was a very real and existing fact, and a 
state of affairs in this respect existed now which a 
few years ago would have been thought impossible. 
France, Italy, and Germany were making rapid 
progress in this respect, and therefore merchant 
ships might not only play a part as the protectors 
of our commerce but as the attackers of it too. The 
speaker thought that not only very fast ships 
would be useful, but the slower cargo ships too, on 
account of their superior fuel economy. The sail- 
ing ships were beyond the hope of protection. 

Admiral de Horsey agreed with the remarks 
made by Captain Fitzgerald, but thought that the 
development of the system now proposed might 
lead to the neglect of the Navy. As to the speed 
of warships he thought the quality might be paid 
for too dearly. 

Mr. Martell designated the action of the Admiralty 
for many years past as highly reprehensible. They 
had been sending men about to the shipowners, 
trying to induce them to put in extra bulkheads 
and make other changes, holding out hopes of 
reward, and they had broken their promise dis- 
gracefully. At the time of the Egyptian war there 
were vessels ready which had been arranged to meet 
Admiralty views, but these were passed over in 
favour of others not so arranged ; in faci, they had 
seemed hardly ready to take a ship of the former 
type when they could get one of the latter. It was 





notorious that they took some of the worst ships in 
the country and notoriously broke faith with the 
shipowners, 

Mr. Sidney Barnaby said that Oaptain Fitz- 
gerald had remarked that the mercantile vessel 
would cost a quarter of a million, and he (the 
captain) appeared to think that the money would 
better spent on a cruiser, a remark to which 
captain Fitzgerald assented. Mr. Barnaby pointed 
out that the merchant vessel would be earning 
money in a time of peace, whereas the cruiser would 
only be subject to depreciation. Perhaps Mr. 
Barnaby might have put the case stronger by adding 
that the quarter of a million has to be spent on the 
merchant ship anyhow. 

Sir Nathaniel Burnaby, in reply, said that he 
would not put the Marine Department under the 
Admiralty, as one speaker appeared to think he 
would, or the Admiralty under the Marine De- 
partment, as another of his critics imagined he had 
suggested. He would simply have the two allied 
and under a Secretary of State as the head of the 
whole. He disclaimed the wish to hamper private 
enterprise, in fact, his suggestions had been to the 
contrary effect. 


Torprepo Boat TRIALS. 


The next paper was contributed by M. L. De 
Bussy, and was entitled a ‘‘Communication Re- 
lating to the Results of a Series of Progressive 
Trials carried out at Cherbourg on a Torpedo 
Boat.” M. De Bussy was present, but the paper 
was read by Mr. Holmes, the secretary. These 
trials were carried out at progressively increasing 
speeds. The boat was 33 metres (108 ft.)in length, 
and was constructed by Mr. A. Normand, of Havre. 
The formula, which is made use of in France to 
determine the speed corresponding to a given 

ae where v is the speed in 
knots, B? the area of the midship section in square 
metres, m the co-efficient of efficiency which had to 
be determined for the various speeds. The experi- 
ments were all carried out under identical circum- 
ay and the results are given in the following 

able : 
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In reference to these figures the author points 
out the following facts: The value of m, which is 
very small at low speeds, increases up to 11 knota. 
This value attains a minimum at 17 knots, and in- 
creases slightly for higher speeds. The first pecu- 
liarity was attributed to the efficiency of the engine, 
in mechanical work on the shaft, diminishing in 
proportion as the speed of revolution decreased. If 
the power actually transmitted to the screw, instead 
of that indicated on the pistons, could be intro- 
duced into the formula, the efficiency measured by 
the coefficient m would be greatest at the low 
speeds. This first peculiarity, then, appears to 

roceed from circumstances inherent in the motor. 

he second, on the contrary, evidences a diminu- 
tion in the resistance of the hull when a certain 
speed is exceeded, and is, in consequence, parti- 
cularly worthy of attention. 

Mr. A. Spyer, of the Admiralty, opened the dis- 
cussion on this paper. He said that trials had been 
made with an English 86 ft. torpedo boat, and the 
result had been to confirm some of the facts quoted 
by the author. He was somewhat doubtful, how- 
ever, as to the continuing efficiency with the in- 
creasing rapidity of revolutions. The paper had 
only been put in his hands a few minutes before it 
was read. From the data given he had roughly 
plotted a curve, and from a hump in this curve he 
thought some error must have crept in in recording 
the observations. 

Mr. Thornycroft said that the subject dealt with 
by the author was not so new as appeared to be 
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thought. It had been found with his vessel, the 
Miranda, that the resistance had decreased at higher 
speeds. Mr. Froude had defined the manner in 
which the resistance varied, so giving an irregular 
curve. 

Mr. W. H. White, referring to the late Mr. 
Froude’s experiments with a model of the Lightning, 
said that the greatest expenditure of power in terms 
of the speed was at 13 Lnets; as to get from 13 to 
14 knots an increase of something like 25 per cent. 
of the power was required. After this the curve 
was more favourable. Mr. Thornycroft’s experi- 
ments had been confirmed by Mr. Yarrow, who had 
experimented with a 100 ft. torpedo boat. 


Twin-Screw TorPevo Boats. 


Mr. J. H. Biles, of Messrs. J. and G. Thomson, 
of Clydebank, next read a paper on the ‘‘Twin- 
Screw Torpedo Boats Wiborg and El Destructor.” 
The former vessel was built at Clydebank for the 
Russian Government, and the latter for the Spanish 
Government. The following are some of the chief 
elements of the designs. 


Wiborg. Destructor. 
— between perpendi- ft. in. ft. in, 
oulara.. - oe 142 6 192 6 
Breadth st = - 17 0 25 0 
Depth at centre .. .% 9 6 13 0 
Draught due to normal 
displacement .. bin 47 6 3 
Draught due to load dis- 
placement. . a 5 2 7 0 
Diameter of cylinders ldin. &244in. 18}in,, 27in., & 42in, 
Stroke te vi 15in, 21in. 
Number of boilers .. 34 2 4 
Pressure of steam .. “6 130 Ib. 145 1b. 
Grate surface - i 56 sq. ft. 144 sq. ft. 
Number of torpedo tubes { 2 in bow {i in oor 
1 on deck 2 on deck 
> torpedoes “S 6, 19 ft. 6, 15 3 
1, 4in. 
9 guns carried } 2, 37 mm. r| ry 6-pounders. 
(Hotchkiss revolvers j 2) 47 mm. 
Number of officers and 
crew ys ob . 22 45 
Norma! coal. . és a 14 tons 37 tons 
Radius of action due to 
ditto, at 10 knots > 1400 knots 2050 knots 
Total bunker capacity .. 45 tons 110 tons 
Radius of action due to 
ditto Si od bis 4000 knots 5500 knots 
—-—- + ———Y/ eum A. coe ~N 
Ist 2nd _ Dee 1st 2nd 
Trial. Trial. T Trial.. Trial. 
Load carried on speed trial 41 34 70 88 88 
Displacement at trial a ie wee 885 385 
Mean speed for three hours 19.96 20.6 18.55 22.56 22.68 


Revolutions, mean speed 
for three hours .. -- 881 380.1 362 202 292.3 
LH.P .. ee o» -» 1303 1405 130 3784 +3829 
Load carried on deep load 
161 
trial iii q » hy & 
Speedin knots .. -» 18.55 
Wiborg. 


astern +“ be ~e 16 knots 
me tocomplete circle 1 m. 378.1 m. 348. 1m. 28s. 1m. 288. 
2m. 478. 1 m. 59s. 
Diameter of circle 160 175 220 230 150 150 


rial oe od a 
Displacement at deep load 


In determining the particulars of the Russian | P° 


boat the following considerations were kept in 
view :1. The torpedo boat fighting tactics of the 
Russians were said to be to consist of a run straight 
at the enemy at full speed to within 700 yards, when 
the engines were suddenly to be reversed, and the 
bow torpedoes fired as soon as way was off the vessel. 
As ra: ida retreat as possible was then to be made 
at fullspeed astern, 2. The vessel was intended to 
act agaiusta fleet of hostile torpedo boats, and must, 
therefore, be prepared to receive a much greater 
number of wounds from small guns than these boats 
could each receive. 3. Asher radius of action was 
much greater than that of torpedo boats, her habita- 
bility ought to be increased. The first considera- 
tion made it desirable to protect the bow torpedo 
tubes from machine gun fire as much as possible. 
This end was attained by giving the vessel a long 
sloping bow, and covering it with plating } in. 
thick. To insure rapid reversal of engines steam 
starting gear was fitted. In order to insure capa- 
bility of steering when running; considerable dis- 
tances at full speed astern the rudder and the after 
part was shaped in a novel manner somewhat 
similar to that adopted in the to o boat built 
by Messrs. Yarrow and Co, for the English Govern- 
ment, and which we recently described.* In order 
to meet the second set of conditions a subdivision 
into twenty-three divisions was had recourse to, 
and the machinery was duplicated. There was 
also a double skin near the water-line in the 
largest compartment. The engines and boilers 
are protected by the coal bunkers. The maga- 
zine is placed well below the water-line. e 
vessel has ten ejectors, capable of discharging 





* See ENGINEERING, vol. xlii., page 668, 





1500 tons of water in all per hour; and two centri- 
fugal pumps capable of discharging about 300 tons 
per hour. With regard to the questionof habitability 
the total complement of the boat is twenty-two, 
four of whom are officers. The clear deck area 
per man for the eighteen men is 9 square feet, and 
and the space per man is 120 cubic feet. The 
living compartments are placed in communication 
with the forced draught fans. The condition. of 
lightness of hull and machinery make the per- 
centage of surplus buoyancy very high, and con- 
sequently a vessel of this character is very lively 
in her motions. This liveliness tends to detract 
from the habitability of the vessel. The results 
of the consumption trial showed, that with the forty- 
five tons of coal which the bunkers of the Wiborg 
would hold the vessel had a radius of action of over 
4000 knots. The results of her behaviour at sea, 
as reported by her commander, showed that she 
could safely go through heavy weather, but 
whether her crew could remain in working con- 
dition long enough to traverse 4000 knots at 
10 knots, which would be about seventeen days, 
can only be determined by continued trial. 

The partially balanced rudder adopted is a very 
suitable arrangement for rudders of lenge area, and 
with twin-screw vessels a small angle of helm will 
keep the vessel on her course, with one screw only 
running. With one engine working, and the other 
screw dragging through the water the vessel steamed 
17 knots, and was kept on her course with one 
degree of helm. With two engines and one boiler 
she made 174 knots. The rudder also gives 
thorough control when going astern. 

The considerations which govern the design of 
the Spanish boat were very similar to those in the 
case of the Russian boat, but the additional size was 
given to allow better accommodation at sea. The 
officers have five cabins and a ward-room. The 
engineers, stokers, and crew have separate quarters 
for each class. The scantlings of this vessel are 
sufficient to limit the strains to 5.2 tons per 
square inch, assuming her to be balanced instan- 
taneously on a wave of her own length and 11 ft. 
high. In still water her strains are practically nil. 
The material of which she is made has a tensile 
strength of from 32 to 36 tons per square inch. 
The vessel is divided into thirty-nine water-tight 
compartments. The engines in this case are in two 
separate engine-rooms, and the boilers are in four 
separate compartments. There is coal protection 
round the machinery, and abreast the engines the 
bunker bulkheads are jin. steel plates. Forward 
of the boilers and magazines a curved bulkhead 
1}in. thick gives protection from raking fire. At 
the consumption trial 57 cwt. of coal was burnt in 
eleven hours when running at a speed of 11.6 knots, 
two boilers being used. The mean indicated horse- 
wer was 297, which corresponds to 1.951b. per 
indicated horse-power per hour. At full speed with 
an air pressure of 2}in. of water there was burnt 
2.41b. of coal per indicated horse-power per hour. 
This vessel ran from Falmouth to Muros, a distance 
of 495 knots, in twenty-four hours. The wind was 
S.E., force 4 to 6. The Wiborg passed satisfactorily 
through a gale. Both vessels have incandescent 
lights for illumination, and a 12,000 candle search 
light. The metacentric height of the Wyborg varies 
2.5 light to 2.3 loaded, and that of the Destructor 
from 4.9 light to 4.3 loaded. The rudder of the 
Wiborg is flat, and of about 40 square feet in area. 
In the Destructor the rudder is formed so as to con- 
tinue the lines of the vessel. 

The discussion on this paper was opened by 
Admiral De Horsey, who remarked on the run of 
El Destructor from Falmouth to Muros, and asked 
the representatives of the Admiralty present what we 
were doing in this respect. He did not believe 
there was another vessel could do the same thing. 

Mr. Thornycroft thought that the form of rud- 
der shown might be subject to the danger of 
being fouled by ropes. hether any advantage 
was derived from the rudder carrying out the 
lines of the vessel had been questioned, but he 
thought the plan good. The armour on these ves- 
sels he considered a disadvantage. 1t was not thick 
enough to stop quick-firing guns, and if the shots 
could not be kept out it was best to let them go 
through as easily as possible. 

Mr. Sidney Wartaby asked if there were any 
doors in the bulkheads. In torpedo boats it was 
found to be desirable to allow the boiler space to 
be accessible to the engineer in charge of the 
engines, and he asked if there was any com- 
munication. He also wished to know if the bulk- 





heads were strong enough to stand the pressure of 
water when one compartment was full. 

Mr. W. H. White said in answer to Admiral De 
Horsey’s question, that there was no vessel in the 
Royal Navy of the same size and of the same speed 
as that described. Our corresponding class was 
represented by the Rattlesnake, which steamed 
194 knots. This he put forward as a statement of 
fact. The reasons for these facts he could not enter 
into. He had seen both the boats described, and 
in them there were many interesting experimental 
features. It would be interesting to note how far 
experience justified the lightening of the scantlings. 
With regard to twin screws it was well known that 
he was agreat advocate of this system. Some years 
ago he had advocated the use of twin screws in 
first-class torpedo boats, and had not anticipated 
any loss of speed. It was asource of satisfaction to 
him to find his expectations in this respect ful- 
filled in these vessels. Mr. White, of Cowes, had 
recently built a single-screw vessel which could be 
compared with the Wiborg, and the efficiencies 
shown by her trial worked out about the same as 
those of the Russian vessel. 

Mr. F. C, Marshall wished to ask the author 
whether he had had any trouble from. vibration. He 
believed at high speeds there had been great difficulty 
in this respect, and he would be particularly glad to 
know how the difficulty had been overcome, if it 
had been overcome, as he was a sufferer from the 
same action. So far as twin screws were concerned, 
he had built a vessel with three screws, and found 
he could get an equal efficiency. He referred to the 
Tripoli, which had been constructed to the order of 
the Italian Government. He hoped to read a paper 
on this vessel during the forthcoming meeting of 
the Institution at Newcastle. 

Mr. Swan also asked if the bulkheads were strong 
enough to keep tight under the pressure of one 
compartment being filled. 

In his reply, Mr. Biles stated that the compart- 
ments had all been filled with water separately, and 
been found quite tight. As to how long the doors 
would remain tight depended on the care bestowed 
on keeping them in order. With regard to fouling 
the rudder, it must be remembered that this was 
atwin-screw boat and the screws would prevent a 
rope or other obstacle getting to the rudder. 
What had been said about the armour being unable 
to keep out the projectiles of quick-tiring guns was 
true enough, supposing the vessel was hit square 
on, but if-at any other angle there was a good 
chance, and this was worth taking, especially with 
the additional protection of the coal which would 
probably be in place. Mr. Barnaby had asked as 
to communication between the compartments. 
Arrangements were made for a passage under deck 
from one end of the ship to the other. Mr. White 
had hit on the crucial point in these vessels by re- 
ferring to the lightness of the scantling. It was 
this that had made the high speed possible. 
Care had been taken to utilise every part of 
the structure to add to the stiffness of the 
vessel, so that fittings not only served the 
usual domestic purposes, but added to the strength 
of the whole structure. All the steel was gal- 
vanised, and was of a high tensile strength. The life 
of the vessels would depend on the care with which 
they were looked after. As to the question of 
vibration, that indeed had been a serious difliculty 
at one time, but they had got over it. They had 
made a long series of trials with propellers. They 
had had at first some disappointment in the power 
developed, and in order to do better had put on fine 

itch screws, so as to get higher piston speeds, 
hen they got in this way a greater numberof revo- 
lutions they found that the vibration was excessive. 
At 360 revolutions this was very apparent, and 
again at half that number of revolutions the trouble 
arose, although not in so marked a degree. It was 
found not advisable to run above 300 revolutions, as 
at that speed the period of vibration of the vessel 
did not synchronise with the strokes of the engine. 
The propeller finally fixed on gave practically no 
vibration. 

With the conclusion of this discussion the sittin 
terminated. In the evening the annual dinner was 
held, Lord Ravensworth presiding. Yesterday 
there were two sittings, when the following papers 
were set down for reading and discussion :—Morn- 
ing meeting—‘‘ On English and American Yachts,” 
by Mr. Dixon Kemp, Associate Member of Council. 
‘© On the Corrosion of Iron and Steel Ships, and 
their Protection,” by Mr. Vivian B. Lewes. 
‘‘ Fuel Supply in Ships of War,” by Sir Nathaniel 
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Barnaby, K.C.B., Vice-President. Evening meet- 
ing—‘‘ On the Changes of Level in Water surround- 
ing a Vessel produced by the Action of the Pro- 
peller, and by Skin Friction,” by Professor J. H. 
Cotterill, F.R.S., Associate Member of Council. 
‘“On the Forces acting on the Blade of a 
Screw Propeller,” by Mr. G. A. Calvert, Member. 
‘On the Machinery of Small Steamboats for 
Ships of War,” by Mr. A. Spyer, Member. To-day 
there are two sittings, with the following papers 
on the list: Morning meeting—‘‘On Com- 
arative Effects of Side and Internal Armoured 

rotection upon the other Elements of Design of 
Cruisers,” by Mr. J. H. Biles, Member. ‘‘ On the 
Shifting of Cargoes,” by Professor P. Jenkins, 
Member. ‘‘On the Practical Application of Sta- 
bility Calculations,” by Mr. Archibald Denny, 
Member. ‘‘Communication relating to the Prin- 
ciple of an Hydraulic Apparatus for Transmitting 
Signals to a Distance,” by Mons. E. Widmann. 
. Evening meeting—‘‘Some Recent High-Speed 
Twin Screws,” by Mr. E. A. Linnington, Member. 
‘*On the Forms of Fish and Ships,” by Professor 
R. H. Thurston, Associate. ‘‘New Method of 





using Paper Sections for the Determination of 
Cross Curves of Stability,” by Mr. J. H. Heck, 
Member. ‘‘ Stability Calculations by Means of the 
Planimeter,” by Mr. L. Benjamin, Member. 

We reserve our report of the further proceedings 
until next week. 





THE CITY AND SOUTHWARK 
SUBWAY. 

Last year every man, woman, and child in 
London rode on an average more than ninety times 
in one of the four leading lines of public conveyances. 
These are the Metropolitan Railway, the District 
Railway, the General Omnibus Company’s vehicles, 
and the tramways, but they do not include the sub- 
urban railways, such as the Metropolitan Extension 
and the North London, or the London Road Cars, 
or the very numerous private omnibuses. But 
high as this average appears, when it is remembered 
that it is spread over a population of more than 4 
million ioe it is far less than obtains in the City 
of New York, where the traffic of the overhead 
railways and the street lines alone shows an annual 





ave’ of more than two hundred journeys per 
indivi and is increasing much more rapidly than 
the population, The difference these figures exhibit 
in the habitsof thetwo cities does not depend entirely 
upon the to phical conditions nor upon climate, 
but is an illustration of the truth of the adage 
** facilities create traffic.” If any one doubts that 
London could provide double or treble the number 
of passengers which now throng its public vehicles, 
provided there were cheap and rapid means of 
carrying them, he has only to look back a few 
ears and note the changes which have been 
wrought by the extensions of underground railways 
and tramways, and by the better paving of roads. 
For the p of comparison we will take 
the three years 1864, 1874, and 1884, and trace 
the increase of the metropolitan circulation durin 
that time, and the change of character whic 

it has experienced. At the first date the two 
great | carrying agencies were the Metropo- 
litan Railway Company and the General Omnibus 
Company. The former carried 42 million passen- 
gers per annum and the latter 11 millions, the popu- 
lation being 2,940,000, or one eighteenth of the 
total passengers on these lines. The average fare 
for the omnibuses was 3.4d. and for the railway 
2.4d. Between 1864 and 1874 two new means of 
conveyance, the District Railway and the trams, 
came into operation, stimulating travel, both by 
opening up new districts for residence and by fos- 
tering the habit ofriding. At the end of the decade 
the annual total of passengers had risen to 155 
millions, made up of the following items : 





General Omnibus Company 48,000,000 
Metropolitan Railway a 44,000,000 
District Railway... can wd 21,000,000 
Tramways... sa an age 42,000,000 

155,000,000 


The population had risen to 3,420,000, the 
average journeys per individual being 45.3. Thus 
in the brief space of ten years the frequency of 
travel had increased two and a half times; the 
better means of communication had also taught men 
to use the public vehicles for shorter journeys than 
formerly, evidence of this being found in the reduc- 
pion of the average fare which was at this time as 
follows : 


Line. arate Fare. 
General Omnibus Company ras Les 2.6 
Metropolitan Railway... dab “dd 2.4 
District Railway _... £ ade a 2.3 
Tramways... a 2 


Part of this reduction in the case of the first com- 
pany was due to the competition of the tramways, 
but this would not apply to the Metropolitan Rail- 
way, which was out of the scope of their influence. 

We now come to the period 1874-84, during 
which there was great activity in the building of 
tramways. The railways, too, spread out their 
arms into the suburbs, and even beyond, going to 
Putney, Ealing, Richmond, and Harrow, but the 
passengers they gathered on these extensions 
added only a small fraction to the total. At 
the end of the period the passengers had risen to 
the immense total of 308,000,000, and this with 
a population of 4,010,000 gives an average per in- 
dividual of seventy-seven annual journeys. 


Average 
Line. Passengers. a Cost per 
F F Pama 

General Omnibus Co. 75,000,000 2 13 
Metropolitan Rail- 

way ... du ... 76,000,000 2 
District Railway ... 38,500,000 2.4 
Tramways ..- 119,000,000 1,55 1 

Total... ... 808,500,000 


During twenty years the population had increased 
36 per cent., the average number of journeys per 
individual 330 per cent., and the general travelling 
500 per cent, This growth is calculated, it must be 
remembered, on an incomplete basis, omitting as it 
does the vast number of season ticket holders, each 
with an average of probably 600 annual journeys, 
who emerge every morning from the fourteen great 
railway stations of the metropolis, Formerly many 
of these used to travel backwards and forwards by 
omnibuses. 

If we had space to follow the rise of thetraftic year 
by year, it would be seen that it was quite steady 
in the aggregate, and that each of the companies 
had its rate of progress which remained fairly uni- 
form, With the experience of the past as our 
guide we may venture to explore the future, and 
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to forecast the annual movement of the population 
of the metropolis in the year 1895. The truth of 
our estimate is dependent on the rate of in- 
crease being maintained, and this again Hom 
upon fresh facilities for travel being provided. More 
trains, omnibuses, and trams must be available, and 
no doubt will be, but the capacity of the streets 
and the existing lines will not provide for all the 
vehicular traffic which London could and would 
support eight years hence if the means were offered 
to it. At that time the annual movement will 
have risen to the enormous total of over 800 million 
journeys, if engineers will devise the methods and 
capitalists will provide them. It must be remem- 
bered, however, that the essential feature of modern 
city travelling is cheapness, and that the penny fare 
rules the day. ‘There are engineers in plenty 
capable and ready to build railways under every 
street, but the investor, taught by experience, will 
not provide the money, for he has learned that the 
carrying power of even a three-minute railway ser- 
vice is limited, while its fares are regulated by the 
competition of omnibuses running over streets main- 
tained at the expense of the ratepayers. It may 
be confidently affirmed that the piece of railway 
from the Mansion House to the Tower Station* 
will be the last of the kind built in the metropolis 
for many years to come, and that no statistics, such 
as we have given above, will float a scheme while 
the cost is computed in millions per mile. At the 
first glance it is difficult to understand how a rail- 
way, such as the Metropolitan with its immense 
capital, can pay at all when we remember that it 
only carries the same number of passengers as the 
General Omnibus Company’s omnibuses, and does 
it at the same rate (see Table above). The reason 
of its success is shown, however, when we turn 
to the cost of transport, for there we learn that 
while it costs the omnibus company 1d. to carry 
the average passenger, the railway does the same 
work for three farthings, leaving a penny to 
pay interest on its immense capital. If the railway 
had to be built now, and to pay present prices for 
land and compensation, it is very probable that 
one penny per passenger would only pay a very 
meagre return on the outlay. 

As mattersstand, the omnibuses, the trams, and the 
Metropolitan trains represent three kinds of success- 
ful enterprises, each, however, having grave defecis 
and inconveniences, which would prevent their ex- 
pansion from meeting the enormous traflic we have 
laid down as possible in 1895. The’buses are slow, 
and will grow slower as the crowd increases in the 
streets, while they are most inconvenient and un- 
comfortable. Tramcars are a bye-word for the 
want of speed, and will probably never be admitted 
into the City or West-end of London, so that, except 
for local and suburban uses, they must land their 
passengers half a mile short of their destinations. 
The trains give us better speed, but they do not 
usually follow the arterial lines of traffic, and 
every year the increased value of land renders it 
more unlikely that they should do so. In devising 
a new means of transport, the ends to be kept in 
view are that the line should follow the great 
thoroughfares, and that it: should be carried right 
into the centre of the business activity of the town. 
The method of haulage and management should ap- 
proximate to that of a railway, while the original cost 
must be far less. If a system of transport em- 
bodying these features perfected and be exploited 
on a scale large enough to carry demonstration, 
then the Londoner of 1895 will find no difficulty in 
making his 180 annual journeys or more if he desires 
it. Noone can doubt that the passengers will appear 
when suitable means of carrying them are provided, 
for apart from the teachings of the last twenty 
years, the whole tendency of the times is towards 
more constant movement. Business no longer 
comes to men’s offices as it used to do, but must be 
searched for in all directions ; in retail matters the 
uniform diffusion of trade is giving place to large 
central establishments, which crush out the distant 
shopkeeper and bring people into town to make 
their purchases ; even children go miles to school, 
and on Sunday mornings stations are crowded 
with people, off to hear their favourite preachers, 
prayer book in hand as evidence they are not start- 
ing up river. Twenty years ago we should have 
scoffed if told that travelling would increase 500 per 
cent., and even now it is difficult to believe it can 
see an equal rise during the coming twenty years. 
But every decade of the last half century has more 
than fulfilled the promise of its youth, and although 
bi * See vol. xxxvii., pages 507 and 532. 








profits of trade have long been stationary, yet its 
volume always augments, and with it the movements 
of the traders, and who is not in some way depen- 
dent on commerce ? 

We have been induced to deal at some length 
with this question of the traffic of London, because 
we are about to describe an entirely novel under- 
taking for carrying passengers, and one which to the 
enallk reader may perhaps need a little justification 
for its existence, at least until he has read far 
enough to realise its merits, The undertaking to 
which we allude is the City and Southwark Subway, 
which is designed to provide an easy and rapid 
means of communication between a terminal station 
near the Monument (see plan, page 305), and the 
large district traversed by the road running south- 
west by south from London Bridge to Stockwell, 
passing in its course through the Borough High- 
street, Newington-causeway, by the Elephant and 
Castle, and Spurgeon’s Tabernacle, along Kennington 
Park-road and Clapham-road. 

The fact that the new undertaking is called a 
subway, a term not hitherto used except for short 
underground passages between adjacent railway 
stations, suggests that it differs from all existing 
means of transport so distinctly that it cannot be 
classed with any. It cannot fairly be called a tram- 
way, although it is designed to use the longitudinal 
form of car, for it lies entirely below the surface, 
and has certain definite stopping places or stations. 
Neither can it be exactly defined as a railway, 
for the haulage will not be by locomotives, and 
the maximum speed will be below that we expect 
from a train, though the average speed will be about 
the same as on the underground lines. The line is 
also laid with a toleration for existing structures 
which the railway engineer would neverdreamof, and 
instead of imitating themarch of an Oriental monarch 
by having the hills and valleys altered to afford a 
straight path, it quietly eludes all obstacles, and 
confines itself to virgin ground beneath the public 
highway with a pertinacity which must be trying to 
all the impecunious ‘‘ frontagers” on the route. This 
indeed is the salient feature of the new system in- 
troduced by the subway, and may be summed up 
in the phrase ‘‘no compensation.” In the whole 
distance there is only one small spot where private 
property is trenched upon, and even there no pur- 
chase of freehold has been made, a right of ease- 
ment being obtained instead. The rest of the dis- 
tance lies under parish roads, and as the project has 
obtained Parliamentary powers, as a work of public 
benefit, at least completely as far as the Ele- 
phant and Castle and from one house beyond, 
nothing has to be paid for land. This, of itself, is 
no guarantee of cheapness; as the construction 
of the railway under Cannon-street shows, the cost 
of underpinning the houses and of diverting all the 

ipes and sewers may be a very formidable item. 

ut the subway takes a course below all founda- 
tions, pipes, and sewers, and is being laid by a 
coer lt which is an absolute guarantee against 
settlement, the tube adapting itself with the 
most accurate exactitude to the cylindrical channel 
which its steel-toothed mouth bores out before it, 
and not disturbing the surrounding soil in the 
slightest degree. It might be driven under a 
terrace of speculative villas without producing a 
single crack in the flimsy walls. 

The economy of construction obtained by keeping 
the subway low, entails the disadvantage of having 
the stations at a considerable depth below the 
street, and were the passengers obliged to climb the 
ascent, which varies from 40 ft. to 60 ft., many 
would think the ride dearly purchased by the 
fatigue at the end. The experience of the Mersey 
Tunnel (opened since the Subway Act of 1884 was 
passed), however, shows that passengers may be 
lifted by hydraulic hoist from deep stations without 
any difficulty, and that the public learns to use this 
means of transit as a matter of course, and without 
any feeling of nervousness. The general introduc- 
tion of the direct-acting elevator has robbed lifts of 
their terrors, and now ladies enter them readily, feel- 
ing in the knowledge that they are supported by a 
10-in. steel column, a security which they never 
could experience when dangling from a chain, no 
matter what its dimensions. The hydraulic hoist 
is the key of the subway system, and on the care 
with which this part of the work is carried out will 
depend much of the success of the undertaking. If 
passengers find that they can be carried up to the 
street without loss of time, and that the machinery 
works without hitch or accident, they will care very 
little as to the number of feet they are raised. It 





is proposed to place two lifts at each station, each 
capable of carrying fifty people—half a train load— 
and that each shall make its journey in 15 seconds. 
If this arrangement be followed the exit would be 
gained much more quickly than it now is from the 
stations of the District Railway, where the progress 
of the crowd is regulated by the speed of the slowest 
units, and the rate at which the tickets can be 
collected. At Liverpool the hoists at the James- 
street Station have a lift of 76.6ft., and at the 
Hamilton-street Station of 87.7 ft., and carry each 
100 passengers, so that the proposed lifts on the 
subway do not exceed the bounds of experience. 
The pressure water will be obtained from pipes laid 
within the subwar from'a pumping station near the 
Elephant and Castle, all the stations being supplied 
from this source. 
(To be continued). 





NOTES. 
Coprer MINING IN THE URALS. 

How greatly has been the decline in mining in 
parts of the Ural region may be gathered from the 
circumstance that in the Government of Ufa out of 
1758 mines only 28 are at work. The ore is plenti- 
ful enough, but the whole of the smelting is done 
by charcoal, and the exhaustion of the forests in the 
vicinity of the mines has ruined the mining 
industry. When the price of copper ruled high the 
mining industry flourished, and some brands, par- 
ticularly the Pashkoff, had a European reputation. 
Now the various establishments of Pashkoff produce 
only 1000 tons of copper a year, and the profit 
from this is stated to be so small that the closing 
of the smelting works at Blagovestchink is contem- 
plated. The ore smelted at Blagovestchink has to 
be transported 300 miles from the Orenburg 
Steppes, and the cost of the transport so great a 
distance to the forest zone of the Urals renders 
competition with foreign copper difficult in spite of 
the latter being protected by a highduty. Various 
measures are proposed to improve matters, but 
apparently the copper mining industry of Russia is 
doomed to become extinct. 


CHROME STEEL PROJECTILES. 

The first lot of 12-in, chrome steel armour-piercing 
projectiles, manufactured by Messrs. Holtzer, have 
been received at Woolwich and the trial took place 
last Saturday at Shoeburyness. The conditions of 
test upon which their acceptance depended, and 
which were much more-severe than the specification 
of either the Russian or French Governments for 
these shots, were more than complied with. Two 
selected projectiles were fired at 16-in. compound 
armour plates, manufactured by Sir John Brown 
and Co., Limited, and these passed through the 
targets, being found entire at the back. The plates 
were exceedingly good, being some of the hardest 
made by Messrs. Brown and Co., but the shells 
completely shattered them. This settles the ques- 
tion as to the value of these projectiles in the de- 
struction of armour-plated vessels, since there is 
not an ironclad afloat which could not be riddled 
by these shots when once within range. As these 
are the first shots manufactured for the English 
Government, we are glad of such a satisfactory re- 
sult, and we understand that the whole lot were 
delivered at Woolwich in good condition without 
any cracks or damage. Whatever soundness there 
may be in a somewhat widely accepted belief, in 
official circles, that our standard types of heavy shell 
are thoroughly efficient because they can destroy the 
unarmoured portions of hostile ironclads, it is evi- 
dent that in any: future naval campaign we shall be 
opposed to ships furnished with true armour-pierc- 
ing projectiles, and the Ordnance Committee have 
shown a wise appreciation of the necessities of the 
situation by commencing to provide for the supply 
of matériel, which every first-class power, except 
ourselves, already possesses. 


A New Torpepo Boar. 

For some time past the various naval authorities, 
both English and foreign, have been looking for- 
ward with interest to the completion and trial of a 
couple of torpedo boats that Messrs. Yarrow and 
Co. have been constructing for the Italian Govern- 
ment. These craft are 140 ft. long on the water- 
line, by 14 ft. beam, and are fitted with twin screws. 
They have two loco-marine boilers of the usual 
torpedo boat type made by this firm. These are 
placed one forward and one aft of the engine-room. 
The arrangement is such that the boilers and 
engines can be worked independently of each other, 
or either boiler can supply either or both engines 
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with steam ; so that as long as one boiler and one 
engine, no matter which, remained uninjured, the 
vessel can be manceuvred. The first of these boats 
was recently launched, and made her official trial 
last week. The following is a record of the six 
runs on the measured mile : 














Runs. Engines, seam, Vapi | ‘aeten Speed, 
me Y apiab > ae dade 
2 fk | | Bl en 
eo eee ei 
4 { . = - Po t 27.692 
6 6 > ia | 37 | sre | 22860 
eoUP | |e | ef) zo 
Means... | 1380 265 | 360} | 24,964 
| | | se | 








The displacement was about 100 tons, and the indi- 
cated horse-power is said to have exceed 1600. 


ProposED PURCHASE BY THE STATE OF PRIVATE 
Rattways in Norway. 

The question of the Swedish State buying all the 
private railway lines in that country has for some 
time been on the tapis, although no definite de- 
cision has been, or in all probability will be taken 
within the first few months. The Norwegian 
Government is entertaining a similar plan, and a 
measure to this effect is already before the Nor- 
wegian Diet. It proposes to authorise the Govern- 
ment to purchase through a period of three years 
what shares they can obtain at a certain fixed list 
of prices. These vary very considerably for the 
different companies, as will be seen from the ap- 
pended list : 


Per Cent, 
Smaalens line 38 
Kongsvinger line... 60 
Christiania Drammen 35 
Drammen-NSkien ... 20 
Randfjards line ... 25 
Eidsvold-Hamar ... 41 
Hamar-Grundset ... : #3 oe 36 
Grundset-Aamat ... at we hea 5 
Stéren-Aamat ia Dp.. RB 5 
Drontheim-Stéren susie 10 
Meraker line a 20 


These prices, which may perhaps be somewhat, 
although not materially, modified, are all and most 
of them very much below par. “An exception in this 
respect is the main line, for the private shares of 
which it is proposed to pay 115 per cent. Should 
the private shareholders not respond sufticiently to 
this offer, the Government will probably have to 
expropriate the remainder of the shares, a somewhat 
extreme proceeding, which they hope toavoid. The 
State already owns a number of, shares in all the 
railways, having assisted with loans or grants at the 
building of the railways ; the remaining shares are 
held by various corporations, &c., and private 
persons. 


New Sree. Works 1n Sovurn Russia. 

A Russian correspondent informs us that the 
construction of ironclads at Sebastopol and Nico- 
laeff is exercising considerable influence on the 
development of iron and steel works and«rolling 
mills in the province of Ekaterinoslav. A° little 
more than two years ago the semi-official Briansk 
Company increased its capital by nearly a quarter 
of a million sterling in order to erect new works in 
the Krivoy Rog district, as a branch establishment 
to its colossal works at Briansk. The money was 
subscribed without difficulty, the works commenced, 
and during the past winter 1000 men have been em- 
ployed day and night hastening their completion, 
in response to the pressure of the Government and 
the commencement of rival undertakings by foreign 
firms. The Krivoy Rog district is believed to con- 
tain the richest deposits of iron in the world, and 
the New Briansk establishment is pitched within 
twenty miles of the town of Ekaterinoslav, close to 
the works Messrs. Cockerill are erecting. The 
works of the Briansk Company are expected to be 
finished by the end of April. They comprise large 
iron smelting sheds, steel rolling mills, and work- 
shops for forging and casting, At the outset the 
works will be chiefly occupied in manufacturing 
steel plates for the South Russian ironclads, and 
steel rails for the new East Russian railways. 
Much of the machinery now being erected has been 
obtained from abroad, The works lie close to the 





railway, and are also connected with those at 
Briansk by canal and river. Their completion and 
the construction of the other works are expected 
to exercise a considerable influence not only in the 
development of Ekaterinoslav, but on the South 
Russian iron trade generally. Judging by appear- 
ances, the iron trade of Russia is rapidly shifting 
from the Urals and St. Petersburg to the provinces 
contiguous to the Black Sea, and the development 
of the southern fleet will hasten this movement. 
Reports are current that two more ironclads are to 
be commenced this year at Sebastopol. 





MISCELLANEA, 


A NEW toxperde boat, the Nordenfelt, was launched at 
— on Saturday. Her length is 110ft., and width 
13 ft. 


A terrible colliery accident is reported from New South 
Wales, an explosion having occurred in the Bulli mines, 
near Sydney. Eighty-five men were killed. 


While on the run to Port Mahon one of the Monarch’s 
boilers gave out, through insufficient water, over the 
furnaces. The engineer and artificer in charge have both 
been acquitted of blame, 


The first sod of the Plymouth, Devonport, and South- 
Western Junction Railway was cut on Tuesday afternoon 
near Tavistock. The line is an extension of the narrow 
gauge system from Lidford to Plymouth and Devonport. 


A freight train running on the Norfolk and Western 
Railroad. in the United States, broke through a bridge on 
the Big Otter River, twenty miles from Lynchburg, 
Virginia, last week. Eight workmen were killed and 
several others were injured. 


Mr. Northcote has stated in the House that the average 
number of tenders issued yearly from the War Office 
during the last five years has been 15,667, to which 9313 
returns with quotations of prices have been received, or 
59 per cent, 

A meeting of the committee appointed to consider the 
subject of electrical communication between light vessels 
and the shore was held last week at the Board of Trade, 
the Earl of Crawford presiding. Evidence was given by 
Mr. Patey, C.B., third secretary to the Post Office. 


At Chatham Dockyard on Saturday a large number of 
men received notice that their services would not be re- 
quired after next Saturday. It is expected that with the 
reduction of the vote for dockyards at least 500 men will 
be discharged from Chatham. 


The Sanderson Steel Works at.Geddes, near Syracuse, 
New York, were destroyed by fire on Monday, the loss 
thus occasioned amounting to 220,000 dols. The propert; 
belonged to Messrs. Sanderson, of Sheffield, England. 
The works are to be rebuilt and enlarged. 


The gross receipts of the twenty-two principal railways 
in the Gaited Kingdom, for the week ended March 20, 
amounted, on 15,388? miles, to 1,060,931/., and for the 
corresponding period of 1886, on 15,259 miles, to 1,059,918/., 
an increase of 1293 miles, or 0.8 per cent., and an increase 
of 10,0147., or 0.9 per cent. 


On Easter Monday the pier at Bournemouth will be 
illuminated by electric light. A number of shops are also 
to be supplied with light from the same plant, which is 
situated at a central station in Orchard-street. Messrs. 
Mortimer, Shepherd, and Co., of 2, Great Queen-street, 
Holborn, W.C., are the contractors. 


The inquest on the bodies of the thirty-nine men who 
lost their lives in the explosion at Wattstown (Rhondda 
Valley) Colliery, in February last, was concluded on 
Saturday. The jury, in returning an open verdict, ex- 
pressed their opinion that the colliery had been loosely 
managed. 


On Tuesday Baron H. de Worms received at the Board 
of Trade a deputation from the Chamber of Shipping of 
the United Kingdom with reference to the reform of the 
Passenger Acts, the reduction and equalisation of the light 
dues, the Egyptian light dues, harbours of refuge, con- 
sular conventions, and continuous discharge notes. 


The total value of the exports from the United States in 
the twelve months which ended on February 28 was 
729,807,559 dols., as against 663,669,941 dols. during the 
preceding twelve miteiie. The total value of the imports 
in the twelve months ending on February 28 was 
670,257,534 dols., as against 607,721,128 dols. during the 
twelve months which ended with February, 1886. 


The Transatlantic steamship companies have all, 
except the White Star Line, agreed not to advance the 
rate for a steerage passage from 20dols. to 23 dols, from 
Scandinavian ports to New York. It had been suggested 
that they should make the advance to meet an increase 
wes by the White Star Line, to which that company 

eres. 


A petition has been presented to Her Majesty in 
Council by the Duke of Cambridge, the Duke of 
Northumberland, the Duke of Westminster, and others, 
on behalf of the Parkes Museum of Hygiene and the 
Sanitary Institute of Great Britain, praying for the grant 
of a charter of incorporation under the name of the 
Sanitary Institute. The petition will be considered by a 
Committee of the Privy Council on May 6. 

Captain Cyprian Bridges, of H.M.S. Colossus, writes 
to Lord Alcester as follows: ‘‘ I am sure that you will be 
glad to hear that our new guns, which I fired twice on 





the way a have given every satisfaction. We fired at 


a target before passing the Straits, and again after 
leaving Gibraltar. Everything went well, guns, hydrau- 
lic machinery, and electric appliances, e now really 


seem to have efficient and trustworthy guns.” 


The iron manufacturers of Pittsburg state that the card 
rate of iron will hardly go any higher than the present 
figures, as representatives of Swedish and English iron 
firms have recently invaded Pittsburg, making desperate 
efforts to obtain orders for foreign iron. It is reported 
that iron business is not so good as it was a few weeks 
ago. The price of pig iron has declined 50 cents a ton 
during the past month, and that of muck-bar 1.50 dol. 


During a gale lately at Gibraltar both the Agincourt 
and Monarch parted their cables. The Agincourt was 
moored and her riding cable parted at the bitts, when the 
ship dropped down on the other cable which also parted. 
Fortunately the vessel had steam up. The cause of the 
accident was a defective link. The Monarch was ridin 
to a single anchor and was brought up by her secon 
bower. The accident in this case is attributed to a foul 
anchor and the sharp nip thus caused on the cable. 


We learn that Messrs, W. H: Allen and Co., of York- 
street Works, Lambeth, have received the order for the 
pag machinery required for the Whampoa Dock, 

ong Kong. It consists of two 36-in. pumps capable of 
delivering 150 tons of water per minute, with engines 
developing 500 horse-power. The whole plant will weigh 
nearly 60 tons, and will be one of the largest ever sent out 
to the East. This will give an idea of the rapid develop- 
ment of engineering in the Eastern Colonies, 


At the London Court of Bankruptcy last week the 
ublic examination was held of Messrs. Patton and 
ickers, of Fenchurch-avenue, City, steamship managers 
and ship and insurance brokers, and until recently 
managers of the Royal Exchange Shipping Company 
(Limited). Liabilities 51,478/., assets 1622/. Upon the 
ae of Mr. Linklater, on behalf of the liquidator 
of the Royal Exchange Shipping Company, an adjourn- 
ment for investigation was granted. 


The new fast torpedo cruiser Mohawk left Sheerness on 
Monday for her yen trials in Princess Channel, 
but on nearing the Nore lightship she broke down, through 
some defects connected with her starboard propeller. 
Her Majesty’s ship Locust went to the assistance of the 
Mohawk, and towed her back to Sheerness. A diver has 
been ordered to be sent down to ascertain the nature of 
the accident. The previous trial of the Mohawk proved 
unsuccessful through the peieniog of her boilers. The 
vessel was in charge of the Medway Steam Reserve 
authorities, 


On Tueaday last the returns of the net selling prices of 
manufactured iron were made by the accountant to the 
Conciliation Board for the North of England for the first 
two months of the year. The return showed a gratifying 
increase in the net average prices of bars, angles, plates, 
and rails—viz., 2s. 14d. per ton—such price being 
4l. 13s. 4d. The total production, however, was dis- 
appointing, having fallen from nearly 48,000 tons in the 
previous return to 44,000 tons. This return, obtained for 


»| wages purposes, is not expected to produce any altera- 


tions. 


The Times gives particulars of a new gun for the Royal 
any which has nm invented and manufactured by 
Sir William Armstrong and Co., at Newcastle-upon- 
Tyne, and has just been tried at the range of the company 
at Silloth, Cumberland. The gun is a 30-pounder, and its 
weight with carriage is 92 cwt. It is specially designed 
for the purpose of repellin Sesuete attacks, and it is 
stated that it can be worked much quicker than the guns 
of the present size. The carriage is fitted with Vavasseur’s 
patent automatic machinery, and the gun can be instantly 
elevated or depressed or swung soma be any given point. 
The gun was fired by electricity, and the velocity of the 
a as taken by an electric chronograph, connected 

y wire with the muzzle of the gun, was ascertained to be 
1900 ft. per second. Proof shot, common shell, and 
shrapnel shell were used, and the firing charges contained 
9 lb, of pebble powder. 


Mr. Hanbury, having asked the Surveyor-General of 
Ordnance whether the contract entered into by Messrs. 
Latimer Clark, Muirhead, and Co. for the manufacture 
of 500,000 cartridges had been duly carried out; and 
whether the first instalment, due on February 25, had yet 
been delivered, Mr. Northcote replied that the contract 
had not been carried out. The sample delivery had been 
rejected, principally because of the failure of the caps, 
which it is understood were of English make, and were 
— by Messrs. Latimer Clark, Muirhead and Co. 

he cartridge cases and bullets ware good, though the 
cases were rather light, and both were made at Millwall. 
The cartridges were filled by Messrs. Dyer and Robson, 
of Greenwich, gunpowder being supplied by the Govern- 
ment. The non-issue of gauges to govern manufacture 
caused a delay of sixteen days. Allowing for this delay, 
two instalments were overdue, and as it was evident that 
some further time must elapse before perfect cartridges 
could be produced, the contract had been reduced by 
300,000 rounds, and the execution of the balance would 
enable Messrs. Latimer Clark, Muirhead, and Co. to 
show that the defects in the sample delivery can be over- 
come by them, 





Tue SANDWICH IsLaNnps.—It is stated that the Hawaian 
Government proposes to purchase an armed cruiser out of 
the proceeds of a loan recently raised in London. The 
Hawaian Government is further credited with an intention 
to adopt an ‘‘ active policy ” in the South Pacific, what- 
ever that may mean, 
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LOCKED COIL AND STRANDED WIRE 
ROPES. 


We have recently availed ourselves of an opportunity 
of visiting Messrs. Sir G. Elliot and Sons’ wire rope 
works, and of witnessing the manufacture of their in- 
genious locked coil and stranded wire ropes. 

Most of our readers must be aware that the general 
practice of making wire ropes consists in spinnin 
or twisting cylindrical iron or steel wires aroun 
hempen or metallic cores to form strands, which are 
su uently similarly twisted or closed around a 
central heart, thus forming the completed rope. The 
manufacture, in fact, is very similar to the old pro- 
cess of spinning hemp cordage. Upon examining the 
construction of such a wire rope, it will be seen that 
while the cores serve as supports upon which the wires 
and strands are laid in position, they do not add 
tensile strength to the rope. This will be apparent 
when it is remembered that the outside wires of the 
strands, and the strands themselves are, owing to 
their varying circumferential turns, necessarily longer 
than the cores. It is also obvious that the open struc- 
ture of the ordinary rope leaves interstices for absorbing 
water and dirt, whilst the external configuration causes 
uneven and severe local wear at the crowns of the 
strands. 

The system introduced by Sir George Elliot and Sons, 
and which we are ahout to describe, presents several 
features of novelty and interest. The rope is composed 
of specially shaped wires, so formed that when closed 
together they interlock, and thus whilst reducing the 
defects before mentioned, present a structure with a 
more uniform wearing surface, and in which each 
wire is firmly locked in its proper position. 

This ingenious arrangement was introduced in 1884, 
and some samples were shown at the Inventions Ex- 
hibition the following year. At the present date it 
would be premature to express any definite opinion as 
to the probable ultimate value of the invention ; the 
ropes in practical use are, however, doing well, and the 
rest remains for time to prove. 

The manufacturers BL pwr two distinct types of 
ropes, viz., the ‘‘locked coil” and the ‘‘lock stranded ” 
ropes, the former of which are illustrated in the ac- 
companying diagrams, where A represents a transverse 
section taken yor one of the “ locked coil ropes,”’ 
composed of a simple wire core, around which are laid 
a series‘of radial wires and two layers of locking wires 
of special form as indicated in the illustration. In the 
second example, B, the section represents a locked 
coil rope, composed of a compound wire heart, around 
which a suitable number of radial locking wires are 
closed. The manner in which ‘‘ the locking” of the 
external wires is effected in both examples, appears to 
require no further explanation, as the arrangement is 
clearly shown in the diagrams. 

It will be evident that in this manner a dense 
and compact metallic rope is formed, with an external 
surface, composed of wires locked in position, and 
presenting a uniform and smooth wearing surface, like 
a round bar or rod. These ropes are highly flexible, 
and should any wires become broken they will still 
continue to lie in their normal positions, whereas, in 
the ordinary construction of wire ropes, broken wires 
commonly turn outwards, thus causing obstructions 
and wear, and sometimes stripping of strands. The 
idea is unquestionably useful and ingenious, but, al- 
though advantages in its favour are apparent, nothing 
can thoroughly demonstrate its true value but severe 
and prolonged use. 

It is, however, such a wide departure from the pre- 
sent recognised practice of wire rope making, that 
some difficulties will probably attend its extensive 
SS The first cost of the ropes is at present 
higher than those of the ordinary construction, but 
this should not be an —— objection if the ropes 
prove more durable. It is not pretended that the 
‘lock coil rope” is capable of being spliced, but 
there exists a wide demand for unspliced ropes, and 
‘“‘*socketting” is now frequently adopted as a means 
of connecting ropes which are even capable of being 
spliced. For example, in colliery endless haulage 
systems, the ropes are sometimes united by sockets 
instead of by splicing, as a quicker and more econo- 
mical method ; while for winding ropes and main or tail 


— maalgs, splicing is not : 

his method of connecting the ropes is represented 
in Figs. 1, 2, and 3, which show a suitable arrange- 
ment of winding or tail end socket, and two types of 
coupling sockets respectively, the ends of the ropes 
being plugged, brazed, or wedged therein, as may be 
convenient. 

In cases where it is found advisable to adopt a rope 
which may be spliced the ‘‘lock principle” is modified 
into what is known as a “‘ locked stranded rope,” and 
which practically consists in forming a rope of the 
ordinary type, composed of locked wires. is rope 
is capable of being spliced in the usual manner. 

The manufacture of the ‘‘ locked coil rope” is effected 
in one operation, while in the practice of ordinary 
ropemaking, two se te operations are involved, i.e., 
strand forming and rope closing. The Elliot type is 





** closed” direct from one set of bobbins into the finished 
rope, the machinery employed for the purpose being 
very ingenious and Lffectual, 

Although we have selected only two sections of lock 
ropes and wires for illustrations, it will be understood, 
that numerous types of sectional wires may be em- 
pose with similar results. The advantages claimed 

or the system are as follows: 

With ro constructed sopunding this system, 
there velniien great durability, as the inside layers, 
which furnish half the strength of the rope, are not ex- 
posed to wear. The wearing surface is quite uniform, 
and its smoothness reduces the friction to a minimum. 
The ropes are perfectly flexible, and as they have no 
hemp within them there is no tendency to corrosion. 
The wires are securely locked in their places and all 
bear an equal strain, hence the strength of the rope is 
greater than with the usual construction, and there is 
no tendency to spin. 

The efficiency and strength of these ropes as com- 
pared with others of ordinary construction appears 

















well demonstrated by the following data obtained 
from Lloyd's testing house at Cardiff. A crucible 
steel wire ‘‘ lock rope,” 2.18 in. in circumference, 
gave an ultimate tensile breaking strain of 101.7 
per cent. of the aggregate breaking strains of the 
wires contained and previously tested. An aggregate 
efficiency of from 85 to 90 per cent. of the actual break- 
ing strains of the separate component wires, is the 
usual average results in ropes of ordinary construction. 
The breaking strain of the Elliot rope was 21 tons, 
whereas an ordinary wire rope of the same circum- 
ference would only stand about 13 tons before break- 
ing ; further, the weight of the lock rope was 6 lb. 
per fathom, whereas an ordinary rope of equal strength 
weighs about 8 lb. per fathom. 

Referring to some practical applications of the ropes 
which we have had an opportunity of inspecting, the 
following particulars will be found of interest. At the 
Kimblesworth Colliery, Durham, a crucible steel locked 
coil winding rope, 45 fathoms long and 2§ in. in cir- 
cumference, has been raising about 500 tons of coal 

v day for the past ten weeks under severe conditions. 

he lift is effected in about 10 seconds, the overhead 
pulleys are only 9 ft. in diameter, and the winding drum 
is of the same size, yet at present the rope exhibits no 
signs of wear or elongation. The position and work 
of the rope was admitted to be severe, and we are in- 
formed that the usual life of an ordinary rope similarly 





employed is from eight to twelve months. At the 
same colliery we inspected an underground main and 
tail rope system of haulage, in which a locked coil 
rope has been running in satisfactory daily operation 
for about a year, and shows no appreciable signs of 
wear. The rope thus employed is about 1100 yards 
in length and 2} in. in circumference, the speed of 
hauling being about ten miles per hour. The rope 
worked very silently over the pulleys, and was worn 
smooth and bright like a polished red. 

At the Pelton gravitation incline, Durham, about 
900 yards in length, we examined a ‘‘ locked stranded” 
rope, which has been continuously working for the 
past thirteen months, and yet shows no external 
signs of depreciation ; 800 tons of coal are let down 
this incline daily. This is a surface incline, so that 
the ropes used upon it are fully exposed to all kinds of 
weather. 

At the Holmside Colliery, Durham, we inspected a 
(S or under) locked coil winding rope, which had been 
working successfully for the past nine months. This 
rope is 2#in, in circumference and 132 fathoms in 
length ; it appears from inspection to be practically as 
good as when new. 

At the Hilda Colliery, South Shields, we examined 
a small underground winding rope, 2} in. in circum- 
ference, which has been in daily operation for about 
thirteen months, in a position said to be very trying, 
owing to repeated severe deflections and bending 
around a 34 ft. winch barrel, &c., 

At the Boldon Colliery, near Tyne Docks, an under- 

und locked coil haulage rope, 2 in. in circumference, 
is working round a sharp curve and on an incline of 
1 in 3, at the bottom of which the sets had to be 
romptly detached or the rope was seriously jerked. 
his is unquestionably a severe test position. The 
rope has, however, now been at work for about six 
months, hauling some 800 tons of coal per day with 
every satisfaction. It was stated that previous ropes 
used in the same place and of the common construction, 
only lasted about half the time this rope has already 
run. The length of this rope is 150 yards, and the 
speed of haulage about ten miles per hour. 

We are informed that a locked coil winding rope 
2 in. in circumference and 370 yards long has been 
working for the past fourteen months at the Powell 
Duffryn Colliery, Aberdare, during which time it has 
only reduced ;'5 in. in circumference, which is con- 
sidered a remarkable result after such a period of work. 
Similar cables have recently been supplied to the 
Bridgewater Trustees, near Manchester, of 47, in. in 
circumference and 760 yards in length, 





NOTES FROM THE UNITED STATES. 
PuILavELPpui, March 18. 


Tue American iron market has been unexpectedly 
quiet for several days. No one has asked for quota- 
tions on large lots of material of any kind since Mon- 
day. Bridge builders are about closing contracts for 
some 12,000 tons of bridgework and will therefore be 
in the market soon for material. and channels 
are 3.25, 8.50, and angles 2.35. Old rails would be 
contracted for this week at 23 dols. to 23.50 dols. 
New steel rails at 38 dols. Large scrap is wanted at 
22.50 dols. to 23 dols. Bessemer pig orders could be 
placed at 20.50 dols. These lower quotations mean 
only that buyers prefer to wait until supplies are de- 
pleted. Numerous railway enterprises have been pro- 
jected within a week. Millowners show no anxiety to 

uy or sell. Business has been interrupted all over the 
country because of the new Inter-State Commerce 
Law, under which the charges for transportation of 
freight must be revised on 135,000 miles of road. This 
can only be effected through the conferences of the 
representatives of the over two hundred railroad com- 
panies of the United States. The manufacturers and 
shippers are everywhere waiting for rates, and by 
April 1st, or possibly a few days sooner, the schedules 
will be available for public distribution. The produc- 
tion of iron and steel is increasing, copper and lead 
are weaker. Lumber is moving rapidly in order to 
escape the higher freight rates which must be named 
not later than April 5th. A large amount of railroad 
bridgework will be undertaken in April and the mills 
will be barely able to fill all the orders that will be 
crowded in on them, 





Fretp TELEGRAPH TRAINS.—The Atlas Engineering 
Works, Siédertelje, Sweden, have just completed, for the 
Portuguese Government, a number of six carriages con- 
Say complete field telegraph train. One carriage 
makes the telegraph station, with convenient accommo- 
dation for despa ing messages; the next is a van for 
poles, it is able to hold 150 somewhat slender poles ; the 
third carriage is intended to carry a supply of wire— 
11,000 metres four-twisted wire in eleven rolls; next 
comes a carriage with all the requisite tools, and the last 
two are for various stores. he carriages are made 
partly of ash and portly of Swedish pine ; all the wood- 
work is varnished. e wheels are of steel, and are 
made under Wersén’s patent, 
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GILBERT'S INSULATORS FOR TELEGRAPH WIRES. 
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On the exposed portions of the Highland. Railway 
the telegraph superintendent, Mr. A. E. Gilbert, has 
adopted a new method of binding the wires to the 
insulators, owing to the numerous breakages which 
followed the use of the old plan. The present and 
the previous methods of binding are illustrated in 
Figs. 1 and 5 respectively. There is now soldered 
to the line wire a short length of binder (Fig. 1), the 
two forming an eye or bight, which is afterwards 
opened, and placed round the grooved head of the in- 
sulator (Fig. 4). To assist in fixing the wire a lever 
(Figs. 2 and 3) is provided capable of fitting over the 
head of the insulator. This lever has two prongs which 
are slipped between the main and the binding wire, and 
when rotated, opens the loop until it can be passed over 
the head of the insulator and dropped into the grooves. 
It is found that after a little practice the linesmen 
can effect this method of binding almost as rapidly as 
the old one, while the results, both as regards dura- 
bility and insulation, are much better. 

.For the terminals of telegraph and telephone lines 


Mr. Gilbert used a ball shackle (Figs. 6 to 10). This| M 


is designed to take the place of the ordinary Bright 
shackle, and is superior to it both in economy of cost 








and in insulation. Each line B, B!, ends in a loop bb 
bent around a ball or cube A a of porcelain or glass 
(Figs. 6 and 7).. This ball is secured by another wire 
loop ¢ to a fixed insulator D, and thus the two line 
wires are completely cut off from one another, The 
ball has two grooves around it (Fig. 8) to carry the 
wires, and is pierced with holes o o to lighten it, and 
to aid the baking process. In place of the fixed insu- 
lator D a shackle S (Fig. 9), secured to a permanent 
support E, is sometimes used. A still higher degree 
of insulation is obtained by the arrangement shown in 
Fig. 10. Here there are three distinct breaks between 
the two lines, for the two wires or shackles are bent 
round separate grooves in the centre insulator. This 
pattern of terminal insulator is adopted by the Post 
Office, and answers extremely well. 





TE Simpton.—It is estimated that a tunnel through 
the Simplon would shorten the time between Paris and 
Central and Southern Italy by three hours as compared 
with the St. Gothard line, and that the gain over the 
ont Cenis route would be still greater. The length of 
the tunnel would be about twelve miles.. It would re- 
quire special] arrangements for ventilation. 








SCIENTIFIC IRONFOUNDING. 
Scientific Ironfounding, with Special Reference to Mechani- 
cal Character and Chemical Composition.* 

By Tuomas Turner, Assoc. R.S.M., F.C.S., Lecturer on 
Metallurgy at Mason College, Birmingham, and the 
Institute, West Bromwich. 

THE object of the present paper is not to consider the re- 
actions which take place during the production of cast 
iron, or during its conversion into wrought iron or steel, 
but to follow a much less trodden path, to examine the 
material with which the ironfounder has to do, and to 
consider those chemical and mechanical acters which 
render it more or less suitable for his purposes. 

During the last thirty years much has been done to 
elucidate the difficult problems presented to the iron 
smelter, and gigantic advances have been made in the 
preparation and application of different varieties of mild 
steel. But during the same period little has been done 
towards placing the practice of the ironfounder on a really 
scientific basis, and in the majority of foundries mixtures 
are made on exactly the same principle, and with very 
little more economy or success, than was the case some 
forty or fifty years ago. 

Owing to the great reduction in cost of manufacture 
and the much more extended application of mild s 
during recent years, it was anticipated in some quarters 
that cast iron would be to a greater or less extent superseded 
as a constructive material, but hitherto such an anticipa- 
tion has not been justified, and the many new applications 
of this material render the trade of the ironfounder in no 
danger of extinction or even of serious diminution, 

Owing to its melting point being at a readily obtainable 
temperature, cast iron can be easily manufactured into 
intricate forms, and in this condition possesses a tensile 
strength sufficient for many purposes, combined with an 
exceptionally high crushing strength, and when protected 
by a skin, it resists oxidation to a greater extent than 
wrought iron or steel. As compared with cast iron, Mr, 
H states (M.E., 1885, page 325) that steel castings 
have the disadvantages of increased cost of material and 
of moulds, and of greater loss during casting, while the 
annealing process involves extra loss of time and expense. 

On the other hand, good iron castings have fine surfaces, 
sharp edges, a pisssing appearance, and are less liable to 
contain * blowholes.” As they do not require annealing, 
iron castings can be produced to meet a pressing emer- 
gency; while in machinery, if sufficient area be pro- 
vided, nothing wears better than cast iron upon cast iron. 
The extended application of malleable castings also opens 
up a wide field to the ironfounder. It would appear 
safe therefore to predict continued application of a ma- 
terial which, in addition to its cheapness, possesses so 
many advantages for numerous purposes, 

Unfortunately it is the custom in many metallurgical 
books to speak of cast iron as though it were a perfectly 
definite and well-known substance. 

In pig iron of course it is customary to speak of white, 
mottled. and grey, and to divide the last variety into 
grades according to its characters ; but when pig iron has 
been remelted, forming the material to which the name 
‘cast iron” is most correctly applied, we have then little 
or no distinction made, whatever the characters of the 
product may be. 

But every one familiar with foundry work is aware of 
the vast differences in the qualities possessed by different 
mixtures, They are hard or soft, strong or weak, brittle 
or tough, rough or smooth, fluid or thick, as the case may 
be, and none of these characters are of themselves either 
good or bad. Any or all of these are good if applied to 
the proper purpose, and there is no single iron or mix- 
ture of irons so good as to be suitable for every purpose. 
It is in this proper application of different varieties of 
iron for particular purposes that the art of the iron- 
founder has hitherto consisted. 

This art has been perfected as the result of long practical 
experience, and has received but little scientific assistance. 
In fact it is only during the last two or three years that 
our knowledge of the influence of the constituents usually 
present in cast iron has been sufficiently systematised to 
enable the chemist to predict the composition which 
would be found most suitable for any definite application. 

Even now, though the broad outlines appear to be de- 
termined, there are still a number of important questions 
which remain to be determined. 

In scientific ironfounding, when it is required to pro- 
duce a metal best suited to a particular purpose, the 
following points should be kept in view : 

1. The mechanical characters of the material most 
suited for the particular application. 

2. The chemical composition which, under suitable 
conditions of moulding and casting, will yield that 
material, 

3. The mixing of pig iron, the composition of which is 

approximately known, in such a manner as to give the 

uired result. 
e have now to deal more particularly with the first 
two of these conditions. 

Mechanical Testing.—The most important mechanical 
tests applied to cast iron are those whereby the crushing, 
transverse, and tensile strength are determined. When 
the metal has afterwards to be worked the hardness is 
also of considerable importance ; while in some cases the 
smoothness of surface and general perfection of the cast- 
ing is also of the utmost moment. In general terms it 
may be stated at once that hard cast iron is brittle and 
deficient alike both in crushing, transverse, and tensile 
strength. With metal which is a little less hard the 
maximum crushing strength is obtained; while on 


* Paper read before the South Staffordshire Institute 
os and Steel Works Managers, Dudley, March 19 
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rendering it a little softer, or as the workman would call 
it “‘ moderately hard,” the maximum transverse strength 
results. With slightly softer metal the highest tensile 
tests are obtained, while with still softer metal we have a 
material which works with the utmost seaility, though it 
is deficient in strength. At a later stage it will be shown 
that by the application of knowledge recently obtained, 
an iron may be hardened or softened, strengthened or 
weakened, at will, by working upon perfectly definite 
principles, 

It will be seen, therefore, that when the general con- 
nection between hardness and strength has been fully 
grasped, the ironfounder requires only this last informa- 
tion, how to harden or soften his metal at will, to be able 
to produce a metal in which crushing, transverse, or 
tensile strength shall predominate as desired, or in which 
a and fine surfaces shall be the most characteristic 
eature, 

It may also be stated that this connection between 
hardness and various kinds of strength follows in the same 
order with all brands of iron which I have hitherto had 
an  apuivcmery of examining. 

e cannot ope, except in special cases, to make as good 
an iron from inferior metal as from the better qualities ; 
but we can apply our knowledge in such a manner as to 
get the best result from the material at our disposal, and 
itis a fact which must be known to many now present 
that during the last two or three years, by the application 
of such principles, some manufacturers have been enabled 
to produce a softer and stronger iron while using nothing 
but common phosphoric pig, than other founders have 
been able to prepare even with the most expensive 
material. 

Crushing Strength.—The crushing strength of cast iron 
8 of considerable importance in columns, rolls, projectiles, 
and similar materials. It is known that cast iron : 
sesses an exceptionally high crushing strength, and so 
for the majority of cases the founder relies upon this, and 
does not perform special tests, since usually the tensile 
strength is not above one-sixth of the crushing strength ; 
hence if power to resist a tensile force is assured, the rest 
7 usually be relied upon in ordinary work. 

n performing compressive tests it is necessary to have 
perfectly parallel surfaces, and to bed the specimen as 
true as possible, otherwise the results will be low. With 
regard to the shape of test-piece to be employed, Mr. 
Hodgkinson concluded that ‘‘where the length is not 
more than about three times the diameter, the strength 
for a given base is pretty nearlythe same.” (Fairbairn’s 
“Tron Manufacture,” 1869, p. 219). Hence prisms and 
cylinders of various dimensions are employed for such 
purposes. In the Lar senna Laboratory of University 
College, London, Professor A. B. W. Kennedy employs 
cylinders 3 in. high and 1 in. in diameter for these tests ; 
other engineers recommend cylinders 2} in, high and 1 in. 
in diameter. The follow examples will serve to illustrate 
the results which have been obtained : 


Tons per Square 
Iron. | 
ters, —— | * Authorities. 

Maxi-| Mini- 


| mum. | mum. 
Hodgkinson --| 64.9 | 36.5 | 48 (Fairbairn. Iron, 1869, p. 218. 


| 
Hodgkinson, 1849 | 53.8 | 24.7 | 38.5 Pole. Iron Construction, 


p. 84. 
Woolwich, 1858 .. 62.5 | 19.9 40.6 |Report, 1858, p. 2. 
Fairbairn .. --| 06.9; 40.7) .. IBA, _—- 1853, p. 87. 
Turner “| 92.5 | 34.1 we em. Soc., 1885, 
| p. 907. 
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It will be seen that the average crushing strength of 
British cast iron is about 40 tons per square inch ; that, 
exceptionally, results so low as 19.9 tons have been 
observed, while, on the other hand, a strength of upwards 
of 90 tons has been produced in some instances. 

In considering the above experiments, however, it must 
be remembered that no special pains were taken to pro- 
duce an iron possessing a high crushing strength ; on the 
contrary, only such irons were taken as were met with in 
commerce, and the simple principles before laid down for 
the production of a metal having definite mechanical pro- 
ne gg were not understood. I believe now that, with a 

ittle care, iron could be produced with a crushing strength 
of 100 tons to the square inch, while a strength of 70 tons 
could, if necessary, be ly assured. 

Transverse Strength.—As before stated, the maximum 
transverse strength is obtained with metal a little softer 
than that which possesses the highest crushing strength. 

Transverse strength depends at least in part on the 
power to resist both a crushing and a tensile force ; hence 
transverse strength is intermediate between crushing and 
tensile so far as the character of thé iron is concerned. 
This combination of properties imparts what I have else- 
where termed that ‘general strength” to the metal which 
renders it so valuable in certain cases. In such cases, 
therefore, the common test adopted by ironfounders, 
namely, breaking a bar 3ft. long by 2in. deep and Lin. 
broad, affords valuable information as to the character of 
the material. 

For transverse tests, however, many shapes and sizes 
of test bar have been adopted, and for scientific purposes 
the results so obtained are converted by calculation into 
values for a bar 1 ft. long and lin. square. 

For the information of practical men it may be well to 
mention that by multiplying hundredweights recorded 
with a bar 3 ft. by 2in. by Lin. by 84 we may convert 
the results into pounds on the standard Or con- 
versely, dividing pounds on the standard bar by 
we obtain hundredweights on the ordinary 3ft. bar. The 
following numbers illustrate results obtained : Z 





RING. 


1 ft. 


Pounds per 3q. in. on Bur 
led in 


de 
by 2 ft. deep, loa 


Centre. 


Experimenters. Authorities. 


g} by lin. square, 


1 ft. lon; 
loaded in Centre. 
Cwts. on Bar 3 ft. 








Robert Stephen- { maximum| 3216 
son, 1847. | pon 

: maximum 2 
Mesias and | Seanees | 1638 
mean ~.. 2063 

{ maximum | 2358 

Woolwich, 1858 ) minimum , 539 
mean ..| 1479 

Fairbairn, 1853, maximum ..| $114 


-| 8534 


'Pole. Iron, p. 88. 
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i itto 
1 oe Strength of Ma- 
terials, p. 186. 
Ditto 
| Report, B 2. 
itto 


toe Oro 
eBESESS 
CO mK OIE woo 
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Ditto 
|B. A. Report, 1853, 


p. 87. 
42.1 | J. Iron and Steel Inst., 
| 1886. 


we 


Turner, 1885, maximum 








It will be noticed that the transverse strength of the 
standard bar, 1 ft. long by lin, square, varies from the 
exceptionally low value of 539 lb. to 3534 1b., correspond- 
ing to a variation of from 6.4 cwt. to 42.1 cwt. on the 
common test bar ; the average for common iron is about 
20 cwt. on the ordinary test bar, while 30 cwt. is required 
for better class castings, 

I am informed that for specially good work some South 
Staffordshire founders can produce a strength of 40 cwt. 
with tolerable regularity, and personally I do not suppose 
there would be any great difficulty in producing 35 cwts. 
in the foundry regularly, when specially good work is 
required.* 

n performing transverse tests, however, care should be 
taken to avoid even the slightest twist on the specimen, 
and the weights used should be added very py, 
otherwise low and irregular results are obtained. 

The size of bar used has also an influence on the 
strength, smaller sectional areas giving higher values. 

It should be remembered in this connection also that 
the strength of a test bar does not accurately represent 
the strength to be expected in the casting, if the size 
of the latter, and the circumstances of pouring, do not 
i closely agree with those of the test bar itself. 

ome engineers recommend a time test in addition to the 
ordinary breaking test, and such observations are certainly 
“7 valuable, 

or example, the ordinary 3 ft. bar is sometimes loaded 
for 24 hours with a weight of 20 cwts., the specimen being 
afterwards tested torupture. Such a test would certainly 
appear to give additional security to the engineer, and on 
this account is worthy of adoption in cases where a 
specially reliable product is required. 

Tensile Strength.—In many of the less important 
foundries tensile tests are omitted, but in the better works 
tensile tests are generally performed, and appear to be 
growing in favour. 

It was shown by the American Ordnance experiments 
(1856) that the tenacity of cast iron usually serves as a 
guide to its mechanical value, and more modern experience 
quite confirms this view, 

Tensile test-pieces are of various forms; they are some 
times used with the skin on, at others the surface is care- 
fully turned ; sometimes small pieces are cast separately, 
while other founders cast the pieces on tothe object which 
is being made. At Rosebank Foundry, Edinburgh, the 
practice is to cast a test-piece on to the top and bottom of 
each important article ; these pieces are afterwards broken 
off and carefully turned down to a suitable size before 
breaking. Such a method is certainly calculated to give 
a result very nearly approaching what may be expected 
in the casting itself; for not only is the test-piece of the 
same composition as the casting, but it is also cast under 
as nearly as possible the same conditions as to tempera- 
ture, pressure of metal, and rate of cooling, all of which 
have a considerable effect on the strength of the product. 

The following will serve to illustrate the results ob- 
tained by different observers : 


Tensile Strength. 





Tons per Square 
Inch, 


Experimenters. Authorities. 


! 

' i 

Maxi- Mini- ' 
mum. mum. | Men. 





Mivard and De 
sormes, 1815 
Hodgkinson 


teedgelt, Fourth Ed., p. 
B. A. Report, 1837, p. 
839. 
Pole. Iron Construction, 
| oes i p. 79. 
2 | |Report, 1858, p. 2. 
‘ 


5 .. Jour. Chem, Soc., 


|B 8. 


Fairbairn, 1849.. 10.5 
Woolwich, 1858 .. 15.38 | 4. 
Turner, 1885 ys: |S gama eS 
Rosebank, 1886 .. 18.2 


1885, 


It will be seen from the above that the highest re- 
corded tensile strength of British cast iron was obtain 
in the experiments at Rosebank Foundry, 1886, where 
also a number of other exceptionally results, to be 
afterwards mentioned, were obtained, 

Previously to this, the highest recorded was my 15.7 


* Since the above was written a report has appeared in 
Iron, xxix., 186, of cast-iron test bars having been 
produced with a transverse strength of 424 cwts. and 
443 cwts. on the 3 ft. bar. No details are given as to the 





84 | method of manufacture, but from what has been said it 


will be seen that such results might be ant‘cipated, ex- 
ceptionally, in really good iron, 


ed | produced in 





tons in 1885, though in two exceptional cases upwards of 
20 tons had been recorded in foreign irons, The average 
tensile strength obtained by earlier experimenters was 
about 7 tons, while in 1858 the mean was raised to 10.4 
tons. This increase I believe represents a real improve- 
ment in the metal tested, and was due to a selection of 
the more suitable irons in this respect, as a result of in- 
creased knowledge of the properties of cast iron, 

Since then, in some cases at all events, foundry practice 
has im roved, as some engineers have recently stipulated 
that a bar 1in. in section shall be capable of bearing a 
weight of 10 tons for 24 hours without fracture ; and this 
apparently severe test has been complied with. Further, 
I was informed by a founder in the North of England 
that last year he undertook and satisfactorily executed a 
contract in which a minimum strength of 12 tons oa 
square inch was required, and that to produce this nothing 
but Cleveland iron was employed. This is a striking 
instance of the value of combined chemical and mecha- 
nical knowledge to the ironfounder. 

Elsewhere (Jour. Soc. Chem. Indus., May, 1886) I have 
expressed the opinion that the ironfounder who aims at a 
tensile strength ef 15 tons per square inch aims at that 
which, by suitable care, can be regularly obtained, and 
since that time experience has only confirmed this view. 
In a number of selected specimens this value has been 
exceeded, in one case by 3.2 tons, while last summer I was 
able to regularly produce a tensile strength of 13 to 13.5 
tons with an iron then costing slightly under 2/. per ton, 
and made of a suitable mixture of cast-iron scrap with 
silicious iron. Doubtless with carefully selected material 
a somewhat higher value would have been obtained. 

Hardness of Cast Iron.—The relative hardness of cast 
iron is in many instances of the greatest importance, and 
hence a number of methods have been devised at various 
times, with the object of determining relative hardness. 

In the older forms of apparatus, such as was used by 
the American Ordnance Commissioners in 1836, and has 
since been employed by Calvert and Johnston, Bottone, 
and other experimenters, an indentation is made in the 
surface of the metal to be tested. 


TaBLE A.—Injfluence of Silicon on the Hardness and 
Tenacity of Cast Iron. 
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Working qualities : 
No. 1. Very hard indeed. 
2. Very hard, though not so hard as No. 1. 
3. Hard, though softer than No. 2. 
sound, ordinary, soft cutting iron of excellent 


quality. 
. Rather harder than No, 4, 
. Like No. 4. 
. Like No. 6, but rather harder. 
Rather harder than No. 7, though not unusually hard. 
. Stillharder, cutting like No. 10. 
. Hard cutting iron, though still softer than No. 1. 


TABLE B.—Cast-Iron Specimens at Rosebank Foundry. 





Number. 


Tensile Strength. Relative Hardness. 
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By determining either the force required to make a 
hole of a given size, or on the other hand the size of an 
indentation made by a given force, a measure of hard- 
ness was sought to beobtained. Such a method is how- 
ever erroneous unless the tenacity of all the specimens 
examined is the same, as otherwise a deeper hole will be 
the weaker metal, irrespective of hardness. 

In my own observations I have employed a weighted 
diamond for determining the hardness of cast iron, and 
ses neraie obtained will tee ey sg ae 

s the apparatus employ been frequently de- 
scribed during the last few months, I shall not now enter 
into details concerning it. : 

There is a prevalent idea cme | founders that if consi- 
derable strength is required a hard iron must beemployed. 
Doubtless this is to some extent true in connection with 
crushing and transverse tests, but is certainly not correct 
with tensile strength. . 

In all specimens of exceptionally high tensile strength 
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which I have hitherto examined, the metal was a soft 
good working iron, specially suited for engineers’ purposes. 
In Table A is a summary of my results on the tenacity 
and ness of cast iron, as affected by alterations in 
the proportion of silicon, (Jour. Chem. Soc., 1885.) _ 

The working qualities of the specimens are also given, 
and it will be seen that the hardness, as determined by 
my apparatus, agrees very closely with the observations 
of the workman. It will be noticed, however, that hard- 
ness and tensile strength do not vary together, but on the 
contrary, high tensile strength is met with in the softer 
irons. The same fact is seen in Table B, in which the 
tensile strength and relative hardness is given of a num- 
ber of selected specimens from Rosebank Foundry, Edin- 
burgh, the pieces having been purposely selected so as tu 
embrace as wide a range as possible. In this case, also, 
the strongest irons are soft, while the weaker metal varies 
considerably in hardness. 

Other Mechanical Characters.—In addition to those pro- 
perties of cast iron which have been already considered, 
there are a number of characters which are of considerable 
importance tothe founder, but which can now be merely 
referred to 

In some cases a clean fluid iron, a smooth surface, and 
a clear impression of the mould, is of great moment ; 
sometimes the metal is required to chill toa given depth, 
in other cases it should remain grey, even in the thinnest 
possible sheets. Again, the founder is sometimes troubled 
with “‘ draws,” while at other times small dark blowholes 
are present in the casting, and only come to light after the 
akin has been removed. The latter effect, when not due 
to bad moulding, is usually connected with the presence 
of sulphur, while the other difficulties can be overcome by 
a suitable proportion of phosphorus and silicon in the 
mixture. 

Chemical Composition.—We have now to consider the 
second part of our subject, and to determine the chemical 
comrosition, which is most suited for the production of 
certain required mechanical properties. j 

It will of course be quite impossible in a paper like this 
to enter into details as to the influence of each of the 
elements which are usually present in cast iron. 

his I have endeavoured to do in several previous 
papers, published in the journals of the Chemical Society, 
the Society of Chemical Industry, and the Iron and Steel 
Institute, and I shall therefore now merely give a brief 
statement of the principal conclusions. 

1. Combined Carbon produces a hard white cast iron. 
If not too hard, the metal has a high crushing strength, 
but is brittle and deficient in tensile strength ; it is thick 
when melted and very liable to contain blowholes, 

The maximum transverse strength is generally obtained 
with rather under 1 per cent. of combined carbon; the 
maximum tensile strength with a few tenths per cent. 
less; and the greatest softness and good working qualities 
with about 0.15 per cent. of combined carbon. It will be 
seen, therefore, that a certain proportion of combined 
carbon is necessary in order to produce a particular result. 

With this fact the founder is practically acquainted, 
since the grade of iron used is selected according to the 
object in view. It is, however, very important for the 
founder to know how the grade of the iron can be varied 
at pleasure according to definite chemical laws, to which 
future reference will be made. 

2. Total and Graphitic Carbon.—For many, purposes 
these are of less importance tothe founder. For certain 
work, especially with high crushing strength, upwards of 
3 per cent. of total carbon is believed to be beneficial ; in 
other cases, however, no particular benefit appears to 
result from the presence of much carbon, and in some 
cases probably a low total carbon is best. 

he graphitic carbon is of course known when the total 
and combined carbon has been determined, and moderate 
variations in graphite, so long as other things remain 
constant, have no great influence on the product. A dif- 
ference of half a per cent. of combined carbon, say from 
.2 to .7, would materially alter the properties of the metal, 
while it is doubtful if much difference would be noticed if 
graphite varied from 2.5 to 3 per cent., so long as the 
—" carbon and other constituents remained con- 
stant. 

3. Silicon.—When not exceeding about 3.5 per cent., 
silicon produces a soft, strong, grey iron. Formerly 
silicon was very much objected to both by the ironmaster 
and the founder, and it is probable taat this objection 
was founded on the unsuitability of such iron for such 
use in the forge. 

About four years ago, however, I commenced some ex- 
periments on this subject, and the results have been 
ems raat published in various scientific and technical 
journals, 

As a number of founders in this district have expressed 
a desire to have a summary of these results, I have 
inserted a table and two plates, taken from the journal of 
the Iron and Steel Institute, as an appendix to this paper, 
and in these the chief results are given. 

On gradually adding silicon to hard white cast iron, the 
metal changes in character to a soft grey iron; by suit- 
able additions of silicon any degree of softness which is 
desired can be obtained, and it is found that a grey iron, 
artificially prepared in this manner is closer in grain, 
softer, and more sound than metal prepared according to 
ordinary foundry methods, 

A knowledge of these facts enables a founder to pre- 
pare any grade of iron which he may require, by proceed- 
ing upon certain definite and well proved principles, and 
usually at no extra expense, while often a considerable 
economy is obtained, as silicon is a constant constituent 
in all classes of foundry iron. No special method of 


working the cupola is required, but if a good and uniform 
product is to be obtained a little chemical knowledge is 
wanted, occasional analyses should be performed, and 
mechanical tests should be regularly done. 








These facts have been largely —— psire | the last 

two years with marked success. e first worker in this 

direction was Mr. Charles Wood, of Middlesbrough, who 

= eer in the chemical part of the work by Mr. 
tead. 

Encouraged by Mr. Wood’s success, other founders in 
England and Scotland ya the same principles, while 
the ideas were carried to France by M. Fred. Gautier, of 
Paris, and met with marked favour from French founders. 
The success was so great that M. Gautier mentioned at 
the last meeting of the Iron and Steel Institute that over 
a hundred founders in France were using silicious iron, 
the reason being that harder and cheaper mixtures could 
be used, while a softer and stronger product was obtained. 
It will be seen, therefore, that not only have the 
principles I have laid down been thoroughly verified, but 
their practical value and application in foundry practice 
has been sesply demonstrated. 

4. Sulphur should be present only in small quantities in 
foundry iron, as it tends to produce a white hard metal 
with small dark blowholes. Probably for good quality 
foundry iron, sulphur should not exceed 0.15 per cent. 
Tron rich in silicon is usually low in sulphur. 

5. Pho. us gives a metal which runs well and is very 
fluid ; a few tenths per cent. of phosphorus appears to 
strengthen cast iron, but when 1 per cent. is approached 
or exceeded the metal suffers in quality, and with much 
phosphorus is very brittle. 

6. Manganese appears to be somewhat beneficial in 
small quantities, but when upwards of 1 per cent. is pre- 
sent the metal suffers in consequence, except for crushing 
strength. Much manganese gives a characteristic white 
iron with marked crystalline fracture, such as is seen in 
spiegeleisen. Manganese tends to neutralise the effects of 
silicon, though like silicon, the presence of manganese is 
generally accompanied by a low percentage of sulphur. 

Typical Foundry Iron.—Various opinions have been 
held by founders as to the influence of chemical Ye cae 
tion on the properties of cast iron. It has generally been 
supposed that the purest cast iron, i.e., the metal contain- 
ing the least of any substances other than carbon and iron, 
would be the strongest for foundry purposes. Some 
founders, on the other hand, have recommended consider- 
able proportions of other constituents. 

I believe neither of these views is correct; but that a 
suitable small quantity of each element is best for the 
majority of foundry purposes. Elsewhere (Journal of the 
Tron and Steel Institute, 1866) I have attempted to deduce 
the composition of a typical foundry iron from elaborate 
chemical analyses and chemical tests performed at Wool- 
wich in 1858, 

The result is as follows: 


Graphite 2.59 per cent. 
Silicon ... pu as ahs: 2 SA, o.stoe 
Phosphorus _... iy or OOo. . 
Sulphur... ow a ies ue 
Manganese _... : 0.58 _ =O, 


By starting with such a metal as this, and either increas- 
ing or decreasing the proportion of silicon according to 
the purposes in view, I believe that the founder would 
have a material which would in the most satisfactory 
manner fulfil the majority of his requirements for first-class 
castings. 

I have recently had the opportunity of examining the 
composition and properties of some specimens of specially 
good cast-iron prepared during the experiments at Rose- 
bank Foundry. 

I am indebted for them to the kindness of Mr. A. B. 
Brown, who allowed me also t» bring away for further 
examination several other specimens, which were ex- 
hibited, and unfortunately lost, at the last meeting of 
the Iron and Steel Institute. The results of this examina- 
tion are as follows : 
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The mean of the analysis gives the following composi- 
tion : 


Combined carbo 0.46 
Silicon ... aid 1.31 
Sulphur 0.06 
Manganese .... 0.99 
Phosphorous ... 0.53 


The four specimens above mentioned are I believe 
higher in tensile strength than any previously recorded 
with British cast iron, their composition is tolerably 
uniform, and hence the mean of these analyses may be 
taken as a guide to the composition which is most suitable 
for production of such a class of material. 

It will be noticed that the composition so obtained does 
not differ much from that previously deduced from the 
Woolwich experiments of 1858, the chief difference being 
in respect to manganese, in which Scotch pig is usually 
high. There can, therefore, be little doubt that the 
chemical composition most suited for the production of 
strong cast iron has now been pretty accurately deter- 
mined, though it must vary somewhat according to the 
size of the casting, and the which is most de- 


sired. 
The values I have just given are for engineers’ castings, 





weighing often upwards of half a ton; with larger work, 
or if harder iron is required, the silicon should be reduced 
a few tenths per cent., while for small castings, or softer 
iron, silicon may with advantage be increased. 

It will be obvious, however, that in many cases, where 
a low price and a soft iron are important, considerable 
modifications of the above composition may be adopted 
with advantage. Numerous economical and suitable 
mixtures for such purposes can readily be obtained by a 
founder who possesses some chemical knowledge. n- 
fortunately few founders have much chemical or metal- 
lurgical knowledge, beyond what they have learned in 
the hard school of daily practice. Probably, however, in 
future, chemical analyses will be much more frequent in 
our better foundries than they have been in the past, and 
the man who relies merely on traditional methods or mix- 
tures must ultimately be left far behind in the race. 

It is seldom that middle-aged or elderly men, who desire 
to obtain a scientific training, have either the leisure or 
the ability to do so in a satisfactory manner; and it 
therefore becomes of special importance that our young 
men should have the best — e opportunity for obtain- 
ing such a knowledge as shall render them most useful in 
after life. 

In the mean time, I believe, there is a good opening for 
the supply of foundry iron, of known chemical composi- 
tion, for use by ironfounders who are themselves unable 
to perform analyses, or whose purchases are not of such a 
—— as to render it worth while to have a separate 
analysis performed. 

By supplying at a moderate price several varieties of 
iron, each of uniform composition, and suited for par- 
ticular purposes, the founder would be distinctly bene- 
meng, while the ironmaster might share in the benefit 

so, 








ON THE PERSONNEL FOR SUBMARINE 


MINING.* 
By Lieutenant-Colonel J. T, Buckn11t, late R.E. 


(Continued from page 286.) 

Army and Navy Gazette” Scheme.—Since writing 
these lines the subject has received considerable atten- 
tion, both officially and in the public press, and some 
leading articles which have appeared in the Army and 
Navy Gazette are especially noticeable for the sensible 
views enunciated. On the 15th January last, one of 
these leaders concluded with the words, “ Organise, 
organise, organise!” and no better advice could be given. 
The leader also advocated ‘the creation of a permanent 
Coast Defence Corps, combining artillery, submarine 
miners, and the personnel fur torpedo and vidette boata 
and electric lights. There should be sufficient regulars in 
time of peace to look after the stores and the boats, .... 
the remainder being volunteers ur militia, who would have 
an annual training.” 

This is a large scheme. There is much to be said in its 
favour, but it is outside my province and the subject of 
this paper, 

With regard to the submarine mining, it is certainly not 
sufficient only ‘‘to look after the stores and the boats” 
in time of peace. The personnel must be carefully trained 
in their various duties, and be told off and instructed in 
the details of the posts they should fill in time of war. 
It would be a complicated piece of machinery, but each 
part should fit, and be adapted to perform the special 
work it will have to perform. Following out this simile I 
see no necessity for making each portion interchangeable 
that is, fur teaching each submarine miner the whole of 
the duties connected with the work in all its branches, 

Division of the Duties Advocated.—I think it would 
far better to divide the work, and to train sections of the 
personnel to be perfect in each portion. Thus electricians 
would not necessarily be trained in laying or raising 
mines, and the miners need not be trained as electricians. 
Similarly, the men afloat need not be trained in all the 
shore duties, nor the shore men in the duties afloat. Until 
this division of labour and of instruction be adopted, as 
well as simpler gear, it is hopeless to endeavour to train 
either volunteers or militiamen to become efficient 
submarine miners—for the simple reason that there is no 
time to teach them. 

If, however, this division of duty be adopted, the 
question at once suggests itself, as to whether the work 
can then be done best by local forces of a military or naval 
character, or by civilians. 

Civilians Advocated.—I have, for the past few years, 
persistently and consistently urged upon the authorities 
the great advantages to be gained by the employment of 
civilians, both during peace and war, being convinced 
that for artisans, labourers, and boatmen, they are more 
suitable than soldiers. But I now go further, and state 
the conviction that a small body of civilian sailors at each 
station could easily be trained to lay and raise mines, 
and to perform the work on the mine fields. 

To assume that these men would decamp in time of 
war, is equivalent to assuming that the civilians employed 
in our dockyards and arsenals, and in the engineer and 
ordnance store departments, would do so. 

Civilians are as patriotic and courageous as soldiers— 
and the duties on the water connected with submarine 
mining will certainly be no more dangerous than those 
connected with the Channel buoys and lightships of the 
same waters, 

Moreover, the employment of civilians on our coast 
defences might be arranged to absorb some of those men 
who retire without entering the reserves, and who are 
generally the best characters that the services possess, or 
they would not have been allowed to re-engage. 


* Paper read before the Royal United Institution of Sub- 
marine Mining. 
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Also all those submarine miners in the reserve who, 
volunteer for employment in the Coast Defence Corps, 
might be absorbed—and it would give employment to 
numbers of naval pensioners who are past recall for active 
duties in the Navy. 

Advantages of Use of Civilians, —Many advan would 
be obtained by the employment of civilians. First and 
foremost—they would be essentially local, and would soon 
become ve in the tides, currents, &c,, of the waters 
on which their work lay. Secondly. They would not be 
moved about from station to station, and a check would 
thereby be given to the present system of perpetually 
moving the men, which is so detrimental to the interests 
of the service, Thirdly, If a man misbehave himself, he 
is discharged and you are quit of him, whereas a soldier 
with a bad character disarranges the whole of the works 
every time he gets into trouble, men being taken from 
the different working parties for escort, and evidence, and 
what not. Fourthly. A saving is effected as regards cost. 
On this there is a general misapprehension to the effect 
that sapper labour is cheaper than civilian labour. 

This certainly is not the case if the w: of even 
skilled civilians be compared with the pay of submarine 
miners, R.E., as the following figures, taken by me in 
1885, will prove : 

Comparative Cost of R.E. and Civilians.—A company, 
R.E tension miners) was working under my superin- 
tendence at Fort Victoria, Isle of Wight : 


The total hours of work (S.M.) per- 
formed by R.E., from 1st August 
to 30th September, were ... es 304.5 

The average number of R.E. on 
the works was aie Sy" i. 35.6 

The total number of R.E. men’s 
hours were ... he ‘ie we 10,840 

About half as many additional men, 
R.E., were off the works, but in 
accordance with the regulations re- 
ceived S.M. pay. They were em- 
ployed thus: 1 orderly corporal, 1 
orderly, 1 pioneer, 1 policeman, 7 
cooks and cooks’ mates, 2 clerks, 1 
tailor, 1 shoemaker, 3 on leave, 

ona or errs siilegi ye 18 

e regimental pay for the company 
(not officers) for the above cbeted”, £355 13 9 

The submarine mining pay, ditto, 

». ae by fe ip ite: O,6 


ditto 
Total= £539 0 3 
= 10,780s. 


This is as meet as possible 1s, for each R.E. man- 
hour of actual 8.M. work, and it does not include the 
cost of barracks, fuel, light, and of submarine _ 
Shing, &c. If the regimental duties above enumera 
were otherwise performed, and if there were no casuals, 
the cost per man-hour would have been somewhat less. 

At the same period, I was superintending the employ- 
ment of a civilian crew on the mooring steamer Gordon, 
two of whom, the master and chief engineer, were each 
receiving 42s, a week, and the assistant engineer 35s. a 
week, also a stoker, two deck hands, and a boy. This 
steamer was working about ten hours a day, six days a 
week, and the cost per man-hour amounted to about 5d. 

Fifthly. If civilians be employed in place of soldiers, 
the officers would not have their time taken up, as it now 
is, in regimental duties and in making everlasting returns 
about trifles like part worn boots. The officers would be 
available for submarine mining work during most of the 
day, and the service would greatly benefit by this alone. 

ut if we can teach civilians to perform the duties afloat, 
what is to prevent us from teaching civilians to do the 
more advanced and scientific work on shore? Nothing. 
In our dockyards and arsenals and small arms factory we 
are constantly teaching civilians to perform much more 
difficult duties, many of which are secrets, and no fault 
has ever been found with the system. The good men rise 
to be foremen, master shipwrights, or leading hands; the 
bad men goto the right about. So with submarine mining 
work both ashore and afloat. Soldiers are not required 
for it—nor are fighting sailors, except for the guard and 
picket boats, which should be manned by the Royal Navy 
in accordance with the regulations laid down in the official 
book on the subject. If the Navy cannot find the men 
and boats for this duty local volunteer forces should be 
organised for this service, and the boats and steamers 
provided. I know that at least one gentleman of con- 
siderable yachting experience made the proposal that in- 
ducements should be held out to the yachting world to 
build steamers which could be converted quickly into 
torpedo boats; but he received small encouragement, 
although he felt half inclined to follow the proposal by 
active measures, and to enlist the crew as volunteers. 

The Oficers.—If civilians were employed in numbers 
permanently as submarine miners at each port, they would 
require the active and daily supervision of trained officers, 
and it would be a wilful waste of knowledge acquired 
through many years of labour to place this in any other 
hands than those of R.E. or R,N. The organisation of 
the Royal Engineers is very elastic, and consequently is 
peculiarly adapted to such an arrangement. The organisa- 
tion of the personnel on the Ordnance Survey is probably 
the best to work upon, We there find civilian and R.E. 





single chief, arly for submarine mining the civilians 
should be permanently onrures, and should sign articles 
binding themselves not to leave except after a long notice 
pase a months), receiving a similar pledge in return 
not to be disch , except after the same notice, or for 
misbehaviour. The men should also contract not to leave 
during a time when the country is at war. 

Assuming that civilians can be trained to do the greater 





portion of the submarine mining work both in and 
war, and that the Royal Engineers can find the officers 
sufficient in time of peace, it is questionable whether 
there would be a sufficient number of R.E. officers avail- 
able to carry out the work of an active defence in time of 
war. Personally, I am distinctly of opinion that at euch 
a time a much larger number of officers would be requi 
than is now deemed sufficient. There are so many things 
to be done, so many working parties, so much dispersion 
of duty, that.a large number of officers to look after it 
would be indispensable, or a great deal of the supervision 
of important duties would have to be Soaeenaee to sub- 
ordinates, This must be avoided if possible, because the 
efficiency of a defence by mines controlled electrically de- 
pends so much on each link of the chain being sound. 
That is the worst point about electrical mines. Where 
then can the additional officers be obtained? It will not 
be necessary to seek far afield, Ateach important harbour 
at home, retired and half-pay officers of the Army and 
Navy are to be found who would probably be glad to enrol 
themselves for the local defences, and to submit to annual 
training in the duties they would have to perform. The 
naval officers would work afloat, the army officers on shore, 
These additional officers are not shown in my tables. _ 

Foreign Roster.—In all our war arrangements, the diffi- 
culties are greatest in connection with our foreign stations ; 
and submarine mining is no exception to the rule. At 
present they are a constant source of trouble, for no 
sooner does a man prove himself to be a fairly good miner, 
and become useful by learning the local peculiarities, than 
away he goes at a few days’ notice to Hong Kong, Singa- 
pore, or some such place, A constant change in the 
personnel is thus caused, and to make matters worse, 
entire companies are frequently changed from one home 
station to another, Similarly, if the arrangements which 
I have been suggesting were adopted, the greatest diffi- 
culties would be met with at the foreign stations. There 
we should find no retired or half-pay officers, nor are 
engine drivers, stokers, artisans, electricians, &c., to be 
found at the street corners seeking for work. Neverthe- 
less, it is at the foreign stations that the nearest approach 
to the scheme I now advocate has obtained. At Singa- 
pore, Hong Kong, Mauritius, and Trincomali fairly 
efficient work has been done with a small staff of regulars 
under R.E. officers, the personnel principally consisting 
of Chinese coolies and Malays, whose language even was 
not understood by the officers and N.C.O.’s who super- 
intended their work. If, then, with such men, and under 
such adverse circumstances, it has been pounin to do this, 
it forms a strong argument in favour of an extension of 
the plan. 

The practice at these stations has been carried out 


during the four winter months, and it has been officially | T 


reported that for Europeans to work in the sun during 
the other eet of the year is almost certain to produce 
sickness, The small European S.M. detachments at these 
stations cannot therefore be regarded as capable of doing 
the work indicated by that performed at each annual 
practice, and must be ely reinforced. 

Instead of working in this direction, however, the oppo- 
site appears to be in favour, for we now hear of the 
‘* Malay Battalion,” which means, I suppose, that these 
poor boatmen are to be initiated in the mysteries of the 

‘oose step (more or less), and their usefulness hampered 

y the trammels of militarism. If we must have sub- 
marine miners militant, let them be collected at the for- 
tresses in solid and serviceable bodies, each with its proper 
quota of officers ; and let the S.M. forces for the com- 
mercial harbours and the coaling stations be organised on 
the basis of civilian workmen, or volunteers, or both, super- 
intended by officers of the R.E. and R.N. 

Present Arrangements.—At present the R.E. companies 
S.M. are scattered, are moved hither and thither, and 
seldom have more than half their proper number of 
officers, There is no proper organisation for war. No 
idea of where the different officers or companies would go. 
No attempt at a plan ; and consequently no single officer 
is able to post himself with any certainty in the details of 
the designs, or stores, or boats and steamers, or local 
peculiarities with which he would have to work in case of 
war. Nor is any single officer asked to do so. 

Such an officer works at the details of the defences of 
the harbour where he happens to be quartered ; if war 
breaks out, he and his men may be sent suddenly at the 
last moment to another station about which he and they 
are totally ignorant. 

We have 10 companies, R.E., one being a depét com- 
pany, and each has, or should have, 1 captain and 3 
subalterns. This makes a total of 40 company officers. 
At present there are 22. Three of these companies are 
usually quartered at Chatham, where there is a staff of 
officers consisting of 1 commandant, 1 adjutant, and 1 

uartermaster. This staff has no dealings, however, with 
the companies at other stations, which are under the 
military contral of the commanding engineers of the sub- 
districts in which they happen to be quartered, such com- 
manding engineers knowing (as a rule) nothing whatever 
about submarine mining, 

Sometimes the duties are under the direct control of the 
commanding engineer of the district who is on the staff. 

Matters connected with the discipline, movements of 
troops from one station to another, &c., are directed by 
the deputy adjutant-general R.E., who corresponds 


\ direct with the C.R.E. of the sub-district. The works are | I 
labour Pema Soe in a very efficient way under a | directed 
im 


i ‘4 ‘the I.G.F, and E., working through the 
1.8.D, at the W.O., and sometimes, not always, through 
the G.O.C. of the district. When a question arises affect- 
ing the militia engineers, the commandant of that half 
a has to be meg oy R 

t sometimes occurs that a minute paper through 
the offices of all these officials and: back by the same oubhs 
causing great waste of time and clerical error. Directly a 
time of emergency arises, the whole previous system is 





swept to the winds, and telegrams are sent direct to those 
concerned. Similarly with stores: directly a war scare 
arises the whole fabric cf W.O purchase trembles, andthe 
officers who know exactly what is uired are given a 
free hand both as regards purchase and inspection. The 
result is that stores purchased in a hurry ona war scare 


uired | are the best stores in theservice. And so it ought to be 


always, both as regards storesand men. The smaller and 
more concentrated the executive, if efficient, the better 
the results, 

A much simpler organisation of the direction is essential 
for easy and good work. An arrangement of this kind 
will be suggested presently. 

There are ten companies, R.E.S.M., one of which isa 
dept company and never leaves Chatham, If another 
company were added, there could be 5 service companies 
at home and 5 abroad. These companies should be 

artered at the important fortresses, and never moved 
therefrom. The only changes should be those due to the 
tour of foreign service, The 3 companies, R.E., at 
Chatham ponding the depét company) could, in war, 
mine the mes and Medway. 

The 2 companies, R.E., at Gosport, could mine the 
Isle of Wight mine fields. 

The company, R.E., at Plymouth, would mine there. 
The five service companies abroad would mine one at 
Halifax, N.S., 2 at Bermuda, and 2 at Malta. The 
Chatham companies would always exchange to the 
Mediterranean, and the Portsmonth (Gosport) and Ply- 
mouth companies would always exchange to the Atlantic. 

All these companies should have double the usual 
number of N.C.O,’s, and this surplus should be distri- 
buted to form the staff for S.M. at the other stations, 
an arrangement similar to that followed in the survey 
companies. 

The companies should never be divided or used else- 
where, nor should any of the sappers be detached from 
their companies, The other stations requiring 8. mines 
are probably as follows : 


Home. Foreign. 

Belfast. Hong Kong. 
Dublin. Singapore. 
Cork. ‘Trincomali. 
Clyde. Mauritius. 
Mersey. Jamaica, 
Menai Straits, to protect And others. 

the bridges. 
Milford Haven. 
Severn, double station. 
Harwich. 
Humber. 





yne. | 
Forth, to protect the bridges, | 
ec i] 
Tay, to protect the bridges, | 
c. 
Tees, and others, 


An R.E.S.M. officer would be detailed for Cork, another 
for Milford Haven, another for Harwich. These, with 
the officers of the depét company at Chatham, would give 
home exchanges to the officers at the above foreign stations. 
This roster might be separate from, and independent of, 
the company roster, or not, as would be most convenient. 
The stations for eleven companies of R.E. submarine 
miners have already been mentioned, and not a section 
could be spared from these companies for Cork, Milford, 
or Harwich. The personnel for these three stations 
should, therefore, be entirely civilian under the direction 
of R.E. officers and the staff N.C.O.’s already mentioned. 

The remainder of the home ports, viz., Belfast, Dublin, 
Clyde, Mersey, Menai Straits, Severn, Humber, Tyne, 
Forth, Tay, and perhaps Falmouth, Dartmouth, and 
other harbours of that descri tion, should be mined by a 
local personnel organised under officers permanently ap- 
pointed at these stations, and who might very advan- 
tageously be retired officers of the Royal Navy possess- 
ing the requisite knowledge, or willing to acquire it by 
cw through a course at Chatham, or at the Naval 

chool of Instruction at Portsmouth, 


(To be continued.) 





AUSTRALIAN INTERCOLONIAL RalLway.——This line was 
opened as between Adelaide and Melbourne January 19. 
An express ran the distance—508 miles—in about 18} hours, 
the line working smoothly and well. From Melbourne to 
Sydney the distance by rail is 553 miles, and from Sydney 
to Brisbane, a line now in course of construction, is 500 
miles additional. When this last link is completed the 
chief colonies of Australia will accordingly have an in- 
ternal line of defence over 1500 miles in length, available 
for Mi } Oren of troops in the event of their coasts being 
attacked. 


BtrkMINGHAM STUDENTS OF THE INSTITUTION OF CiVIL 
ENGINngERS.—The members of the Association of the Bir- 
mingham students of this Institution held their usual 
fortnightly meeting yesterday week, the 24th ult., in the 
Colonnade Hotel. The President (Mr. E. Pritchard, 
M. Inst. C.E.) was in the chair. Mr. W. Simkins, Stud. 
nst. C.E., read a description of the works of the new 
Midland main line through Birmingham. He sho 
the oheingss of having the main line passing through 
New-street Station instead of outside of the town, as 
formerly ; he described the method adopted whilst driving 
the heading and tunnelling, and also gave particulars of 
some of the —. bridges and retaining walls in the 
work, with special notice of the difficulties met with in 
rebuilding the Selly Oak viaduct. The paper was illus- 
trated by large diagrams and photographs, 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 
Compitep By W. LLOYD WISE, 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not tlustrated. 

Where Inventions are communicated from abroad, the Names, 
ée., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 
hancery-Lane, E.C., either personally, or by letter, enclosi: 
amount Te sper and postage, addressed to H. Reaper Lack, Esq. 
The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 

Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the adverti, tof the pt of a plete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES. 


691. J. Black, Auchentoshan, Dumbarton, N.B. 
fe ch aren in the yon Newey a | Steam or other 

otive Power Engines, such as Oscillating Engines, 
and End-to-End Compound Engines, [lid. 6 Figs.) 
January 16, 1886.—This invention consists in a development of 
the invention described in the specification of Patent No. 14,574 
of 1885 granted tothe same inventor. Fig. 1 illustrates the appli- 
cation of the improvements to a single cylinder oscillating engine. 
The outer end of the piston rod a is jointed to the swinging lever c 
which is pivotted ina hollow in the bedplate of the engine. The 

















upper end of the lever c is attached to the connecting-rod g which 
is in its turn coupled to the engine crank. The valve in the valve- 
chest on the cylinder is worked by means of an eccentric and rod 
k, Fig. 2 illustrates an ‘“‘ end-to-end” or ‘‘ tandem” compound 
engine. The piston-rod n, which is common to both the high- 
pressure cylinder p and the low-pressure cylinder 0, is con- 
nected to the swinging lever 7 by means of links s. The connecting 
w couples the upper end of the swinging lever with the crank, 
(Sealed March 8, 1887). 


2634. M. P. W. Boulton, Tew Park, Oxford, and 
E. Perrett, London. Improvements in Steam En- 
gines in which Highly Heated Steam is Employed. 
(ls. ld. 7 Figs.) February 23, 1886.—According to prior in- 
ventions by the same inventor the temperature of the working 
part of the cylinder was moderated by applying a shield to the 
piston. The present improvements consist in moderating the heat 
of the cylinder by admitting the hot steam to actin only one end 
of the cylinder on one side of the piston, and supplying the other 
end of the cylinder with steam at a moderate temperature, the 
shield being thus dispensed with. (Sealed February 25, 1887). 


3010. G. F. Deacon, Birkenhead, Chester. Im- 

rovements in and in Connection with Motive 

ower Engines Actuated by Pressure due to Heat 
of Combustion. [ls. 1d. 9Figs.] March 3, 1886.—Inventor 
claims in motive power engines actuated by pressure upon a 
piston due to the heat of combustion of yas or vapour within a 
cylinder, the introduction between the charge and the piston of a 
column of incombustible air or vapour for the purpose of insulating 
the piston and working barrel of the cylinder from the heat of 
combustion. The piston is provided with an extension or dis- 
placer projecting towards the busti h , and serving 
to intercept the radiation from the bustion chamber towards 
the piston. (Sealed March 11, 1887). 


3860. D. Greig, Leeds, Yorks. Improvements in 
Combined Portable Engines and Pumps. (6d. 1 Fig.) 
March 18, 1886.—According to this invention a centrifugal pump 
is carried on the front of a portable engine so that it can be lowered 
below the level of the engine wheels when pumping, and raised 
clear of the ground and drawbar when the engine is travelling. 
The pump is driven by abeltfrom the flywheel of the engine, and 
iscarried in such a manner that the suction and delivery pipes 
can be placed at any angle. (Sealed March 18, 1887). 


3927. J. W. Hartley, Stoke-on-Trent, Staffs. An 
Improved Variable Expansive and Reversing Motion 
for Oscilla Cylinder es, (8d. 5 Figs.) March 20, 
1886.—According to these improvements eccentrics are dispensed 
with, and a variable Ry aageahb and reversing motion for oscillat- 
ing engines is obtained tuating the fulcrum of the lever that 
gives motion to the valve, by a reduced motion corresponding to 
the reciprocating motion of the piston. (Accepted January 19, 
1887). 











4339. J. Gaskell, Manchester. Improvements in 
the Slide Valves of Steam Engines and other Motive 
Power Engines and Apparatus Actuated by the 
Pressure of Fluids, [ls. 3d. 11 Figs.) March 27, 1886.— 
This invention relates to arrangements for preventing slide valves 
from being unduly pressed against the surfaces upon which they 
work. These arrangements consist in a plate connected to the 
slide valve by studs and pressed apart from the slide valve by a 
spring, and adjusted in position relative to the valve by means of 
nuts, and acting in conjunction with an opening communicating 
with the external air. According to another modification, the 
plate is adjusted in position relative to the slide valve by means of 


an incline or wedge. (Accepted February 23, 1887). 


5602. J. N. Floyd, Handsworth, Staffs. A New or 
Improved Motive Power Engine to be Worked by 


Steam, Air, or Water. [8d. 8 Pye} oo 
22, 1886.—This improved engine is especially suited to be wor 

by -pressure steam. The steam piston working in the steam 
cylinder A, consists of two trunk pistons B, B', connected by con- 
necting rods C, ©, to the crank on the main engine shaft D'. 
The crankshaft D' crosses the middle of the cylinder A at right 
angles and works in hearings fixed on opposite sides of the cy- 
linder. Thecrank D works in an enlargement or recess at the 
middle of the cylinder A. The piston valves G, Gj, and the main 
slide valve H, form one piece working in the valve chest F. To 
start the engine the slide valve H, together with the piston valves 
G, G', is moved by the handwheel and lever J so as to admit 
steam into the right-hand end of the cylinder A, thus causing the 
engine piston B, B! to move to the left, the left-hand end of 
the cylinder A being in communication with the exhaust. 





As the part B of the piston approaches the end of its stroke 
its inclme Y lifts the reversing valve P from its seat, so 
that the steam in the left-hand end of the valve chest F 
exhausts through the pipe N into the left-hand end of the cylinder 
A. The piston valves G, G' are then moved to the left by the 
steam pressure on the right-hand piston valve G1, carrying the 
slide valve H with them, and thereby reversing the steam and 
exhaust ports in the ordinary way. e direction of the motion 
of the steam piston B, B! is now reversed, and on the piston ap- 
proaching the end of its stroke, the incline Y at the right-hand 
end of the piston lifts the reversing valve at that end, and the 
actions described are repeated. As the piston B, B! makes its 
reciprocating motion, it gives a rotary motion to the engine 
Praga means of the connecting-rods ©. (Accepted February 
y 3 


15,457, C. H. Baker, Meadville, Penn., U.S.A. An 
Im ved Slide Valve. (6d. 5 Figs.) November 26, 1886. 
—The valve is made with opposite vertical sides d, d, having 
outward horizontal flanges d!, d', which are supported upon the 
upper part of the friction wheels F, F. These wheels are fixed on 
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spindles which are free to turn and move longitudinally in slots el 
formed in the sides d of the valve. By this means there is ob- 
tained rolling instead of sliding friction, as the weight of the 
valve is carried on the rolls, whilst the face of the valve fits snugly 
and evenly upon the seat C, (Sealed March 8, 1887). 


15,765. W. Lockwood, Sheffield. Improvements 

Packing for the Glands and other Parts of Steam 
and other Engines, and for Use in other Apparatus. 
(6d. 12 Figs.) December 2, 1886.—This invention consists in 
inclosing within a metallic tube or within and between a series of 
concentric metallic tubes, a supporting packing or filling of cotton, 
asbestos, hemp, canvas, india-rubber, or other suitable fibrous or 
flexible material. (Accepted January 22, 1887). 


15,927. W. Schmidt, Brunswick, Germany. Improve- 
ments in Steam Engines. (6d. 1 Fig.] December 6, 1885,— 
The improvements consist in conducting the steam, coming from 
the boiler, first under the slide valve of the steam cylinder, and then 
admitting it from the spice under the slide valve immediately 
into the cylinder. By this means the live steam need not come 
in contact with the packing of the stuffing-box. The steam cy- 
linder is divided by a centre partition into two equal portions in 
each of which works a piston L. Only a small portion of the 
steam that enters the slide-box S from the space A A! is con- 
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ducted back into the space B B' owing to the expansion in this 
space. The remainder of the steam is sucked up out of the slide 
box S through the pipe 7", and is compressed again by the in- 
jector r'. In this ome peers state it is reconducted to the space 
0, whence it is admitted by the slide valve into the cylinder. One 
portion of this steam is therefore always ace eee | a cycle, 

he the inder, which is equal in quantity to the 
amount of high-pressure steam coming from the injector, is 
withdrawn from eycle by its escaping through the exhaust 








pipes. (Accepted January 29, 1887). 





GAS ENGINES. 
942. J. Brine, London. Improvements in Gas 
(8d. t Fige} January 21, 1886.—The improvements 
consist in obtaining the gas n to form the explosive charge 


ecessary 
at the back of the piston from the jet which explodes the 7. 
The end of the cylinder at the back of the piston is provided with 
a for air and an inlet port for gas, these inlet ports being 
ch by clack valves B!, Cl. A gas jet D is arranged in front of 
the nlet port. To the cylinder end is bolted a hood E inclos- 
ing the gas port and the gas jet D. The hood E is closed air-tight 
on all sides except at the bottom which is perforated. The per- 
forations admitting only a very small quantity of oxygen to the 











flame, only a very small proportion of the gas from the jet D is 
consumed, and the hood quently b charged with un- 
consumed gas. As the piston F commences its forward stroke, 
the clack valves B', C! open, and the unconsumed gas is drawn 
into the cylinder together with air through the air inlet port, and 
the flame of the jet D, which explodes the charge. The ex- 
plosion thus produced closes the clack valves B', C', until the com- 
mencement of the next forward stroke. The exhaust port G at 
the bottom of the cylinder is opened and closed by a slide valve 
operated by a ~—y motion so arranged that the exhaust port is 
opened instantly before the return stroke of the i and closed 
at the completion of the return stroke. (Sealed January 21, 1887). 


4881. P. M. Justice, London. (/. B. Taylor, Wash- 
ington, Columbia, U.S.A.) Improved Combined Gas En- 
oy! and Fi Pump. (8d. 6 Figs.) April 7, 1886.— 

isinvention relates to combined gas engine and poe of smali 
size suitable fer h hold pu 6 are the cylinder supports 
in which is formed the passage 3 for conducting the explosive 
mixture to the motor cylinder 1; 4 is the exhaust passage. The 
motive piston 20 is of trunk form, and is made longer than the 
stroke of the crank in order not to uncover the passage 3 in its 
reciprocating motion. The cylindrical conical valve 23 is fitted 
in the piston, and its oscillation produced by the cam 25 formed on 
the end of the connecting-rod above the connecting-pin, forms 
alternating communication between the explosion c ber and 
induction and exhaust passages. Ignition is produced by an ex- 











ternal gas flame through a port in the side of the cylinder and 
piston which register at the proper point for the explosion. In 
the base is a mixing chamber 10 opening into passage 3 by a 
flap valve which is opened by the a of the atmosphere as 
the air is drawn by the action of the piston in the cylinder. A 
valve 14 regulates the amount of gas to be admitted. 15 is an 
elastic bag for the purpose of ——s a regular supply of gas. 
The pump barrel 8 is attached to the side of the base. The pump 
plunger 30 derives its motion from the reciprocation of the piston 
20 through the connecting-rod 33, the crank 35, and the crank- 
shaft 18. The suction and the delivery valves (not shown) are 
arranged on either side of the pump barrel. The water pum 

oa a through the pipe connection 40. (Sealed March 8, 


BOILERS. 


2769, L. De Naeyer, Willebrock, Belgium, Im- 
provements in Steam Boilers. [ls. 1d. 19 Figs.) Feb- 
ruary 25, 1886. The improvements consist mainly in the intro- 
duction of the feed-water and the discharge of steam in such a 

as to te the steam from the water which it tends to 
carry away, whilst also separating the water from the incrusting 
substances which it contains, so as to deposit the latter in parts of 
the boiler which can easily be cleaned, and are not subjected to 
the direct action of the flame. (Sealed March 8, 1887). 


4220, M. P. W. Boulton, Tew Park, Oxford. Im- 
provements in the Application of Heat to Generating 
and Hea Steam, (8d. 4 Figs.) March 25, 1886.—In 
Fig. 1, the outer vessel is provided with a firebox }, ia which fuel is 
burned, The tubes c, c convey the products of combustion to the 
chimney d. The outer vessel is partly filled with liquid of a high 


















































boiling point, such as asolution of caustic soda or potash, or a 
mixture of glycerine and water. Within this vessel is placed a 
boiler f y filled with water. The liquid in the outer vessel re- 
ceives heat from the fire, and transmits this heat to the water in 
the boiler f, which may be brought to any desired pressure of steam, 
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In Fig. 2, a vessel a containing a liquid of a high boiling point is 
shown provided at its lower end with a firebox 6. The per part 
of the vessel a is filled with loosely packed porous material. A 
circulating pump d draws the heated solution from the lower 
of the vend as discharges it over the porous material, from w 




















it drops to be again heated and circulated. The steam to be super- 
heated is introduced by the pipe e; it passes up through the 
porous material, abstracting heat therefrom, and is drawn off for 
use in a superheated condition by the pipe f. (Accepted January 
22, 1887). 

3811. W. Arnold, Barnsley, Yorks. An Improved 
Metal Ring or Wedge-Sha Calking Strip for 
Calking the Outer Flanges of Steam Boiler Flues or 
Fireboxes, and in Machinery for Forming such 
Calking Strip Employed therein. (8d. 5 Fiys.) March 18, 
1886.—The improved wedge-shaped calking strip is made by means 
ofan arrangement of grooved rollers into the form of a hoop or 
ring of the same size as the flanges to be joined. (Accep 
January 19, 1887). 

4500. T. R. Oswald, Wosteten, Sante: Improve- 
ments in Marine and er filers, (8d. 1 Fiy.) 
March 81, 1886.—The shell 1 and the firebox 2 are each egg-ended 
or hemispherical at their upper extremity, and are connected at 
their lower ends by a ring of channel section. From fire-tubes 4 
fixed in the boiler shell and in the wall of the firebox, and 














serving as stays, the hot gases pass to an annular flue 5 formed 
by a casing 6 surrounding the boiler, and thence to the uptake 7, 
The air necessary for combustion is drawn down through an 
annular space forined by an outer casing and the casing 6, into an 
air chamber, whence it passes up through the grate 13. Addi- 
tional heating surface is afforded by water tubes 14 traversing the 
firebox. (Accepted February 2, 1887). 


4614. C, C. Marley, Middlesbrough, Yorks. Im- 
vement in Marine Boilers U Heated 
Gases hitherto Wasted. [6d 4 Figs.) April 2, 1886.—The 
gases from the furnace A first enter the bottom combustion cham- 
ber B, then pass through tubes C into the smokebox D, whence 





they pass back through tubes E to the upper combustion chamber 
F, and return through tubes G into the u eH. Inventor claims 
the arrangement of tubes or pipes; the two distinct combustion 
chambers ; and the smokebox separate from and independent of the 
uptake. (Sealed March 8, 1887). 

5325. C. Wicksted, Kettering, prestRompten. Im- 
provements in Tubes Applicable to Boilers, Con 
densers, and the like. (8d. 7 Figs.) April 16, 1886,—Ac. 
cording to this invention the tubes are formed of hexagonal sha) 
outside, but smooth inside, and tapering throughout their lengti 

Accepted January 19, 1887) 


heim-on-the-Rhine, Germany.) +: en in Steam 
Boilers, (6d. 2 Figs.) October 23, 1886.—Inventor claims a 
steam boiler with inside furnace in which the firebox, traversed by 
water tubes a, consists of a cylindrical part B surrounded by fire 
tubes }, and a way C forming a continuation of B, designed for 
the passage of the fire gases to the tubes b, the part C being in the 
shape of a chamber formed with convex ends, and partly cylin- 














drical, ayean | flattened walls, placed within the water space of the 
boiler in such a manner that all the walls are used as a heating 
surface. Also the application of short tubes E connecting the 
end of the chamber C to the neighbouring end of the shell, and 
serving as manholes and for stiffening. A tube c allows the steam 
generated in the tubes @ to ascend to the steam chest D. The 
passage of the fire gases is indicated by arrows in the illustration. 
(Sealed January 28, 1887). 


14,887. D.George, Birmingham. An Improvement 
in Creating a Draught 1n Boiler Flues or Chimneys. 
4d.) November 17, 1886.—Inventor claims : ‘‘ Creating a draught 
n boiler flues or chimneys by placing a tube or tubes at or near 
the bottom thereof and forcing atmospheric air through the same 
by any desired known mechanical means.” (Sealed February 22, 


7) 

a6 3st. W. Robertson, Dublin. An Improvement 
in Steam Boilers. {6d. 2 Figs.) December 9, 1886.—The 
improvement consists in the use of a casing or jacket around that 
yt of the uptake which lies in the steam space of vertical 

ilers.. This casing is perforated and is thus kept full of dry 
steam in constant circulation, and serves to protect the uptake 
from the injurious action of the wet steam. (Sealed March 18, 


1887). 
BOILER FURNACES. 


3779. J. Love, London. Improvements in Furnace 
Bars and Attachments thereto. (8d. 4 Figs.) March 
17, 1886.—This invention has reference to improvements in the 
construction and attachment of the bars of water grates. (Ac- 
cepted January 19, 1887). 


4135. F. Morth, Vienna. Improvements in Means 
or Apparatus for Supplying Liquid or Gaseous Fuel 
to Furnacesor Firep . (8d. 6 Figs.) March 24, 1886, 
—According to this invention the mixture of hydro-carbon gas 
and superheated steam is injected up into the glowing fuel from 
small holes in the top surface of a series of horizontal tubes 
aaa below the grate of the furnace. (Accepted January 26, 
1887). 

4650. J. Thomas, Nantwich, Cheshire. Improve- 
ments in Firebars and Grates for Portable or other 
Engines. (6d. 6 Figs.) April 2, 1886.—The grate consists of 
firebars resting on hangers at some distance from the front and 
back of the firebox. The bars are properly spaced by means of 
projections formed on the bars, and the ends which hg beyond 
a have air spaces between them. (Accepted February 
5, 1 . 

13,723. H. H. Lake, London. (W. S. Post, Boston, and 
H. De W. Sawyer, Revere, Mass., U.S.A.) Improvements 
relating to Boilers and Boiler Furnaces. (8d. 2 Figs.) 
October 26, 1886.—The shell A of the boiler is cylindrical, and the 
furnace B is also cylindrical except where flattened at the crown 
to give sufficient water and steam space above the furnace and 
the series of fire tubes D. A water leg F with its foot G extend 
the whole width of the firebox, and both open into the water space 
at each side of the firebox, and are open at the top. The grate J 
consists of two horizontal rows of tubes arranged in zigzag and 
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connecting the water leg F with the front water space H. N is 
the fuel door, P the draught door, and U the manhole door. In 
the water space at the sides of the furnace are located air tu 
whence the heated air is admitted in jets to the sides of the fuel 
o—— short tubes S. A perforated air pipe U extending from 
outside of the boiler transversely across the rear end of the fuel 
chamber, delivers air in downward jets, Air jets are aldo ad- 
mitted below the grate by means of air tubes V extending from 
the outer air through the toe and heel of the foot G of the water 
leg; a series of hollow bolts forming air passages from these 
tubes into the combustion chamber. (Sealed February 1, 1887). 


ENGINE FITTINGS. 


2061. J. Turnbull, Glasgow. Improvements in 
Piston (6d. 5 Figs.) ebruary 12, 1886. 
—The improvements consist in forming in the adjoining blocks 
usually attached to the ends of the inner spring segments, 
inclined grooves in which are fitted wedge-pieces that serve, 
when the junk ring is pressed down on them, to press the seg- 
ments forming the spring piston ring a the outer or slit 
packing rings. (Sealed February 18, 1887). 


3080. T. Fox, Rochdale, Lancaster. Improvements 
in or A to Packings for Steam Engines, 
(6d.] March 4, 1886,—The improvements consist in impregnating 
an asbestos or other fibrous core with a plastic antifriction alloy, 
covering the same with a series of wires wound in 

ited, braided, or in rings, so as to ccmpletely sur- 





13,588. 8, P. Wilding, London. (7. Lammine, Mul- 


directions, plai' 
round and inclose the asbestos. (Accepted February 5, 1887). 


4107. J. Drury, Pastriok, Yorks. rovements 
in Metallic Pistons and in Methods for Lubricating 


them, [6d. 5 Figs.) March 24, 1886.—The lubricant is con- 
veyed by a tube connected to the piston cover, to a groove in the 
top surface of the packing ring which is composed of segments 
with lap joints arranged so as to receive, confine, and distribute 
the lubricant equally between the rubbing surfaces, (Accepted 
February 19, 1887). 
, Sunderland, Durham. Improve- 
Rings and the Springs Connected 
therewith for tons, Piston 


alves, Plungers, 
and Pump Buckets of Steam, Hydraulic, and other 
Engines, (8d. 8 Figs.) March 30, 1886.—A single packing 
ung used, and is grooved on its edge to receive a spigot on a 
shallow ring. Between the internal flange of these rings is a wey 
formed in section somewhat like the figure 8 so as to give radia 

expansion and axial resistance to compression. (Accepted Feb- 
ruary 9, 1887). 

4648 T. Bowen, Morriston, Glamorgan. Improve- 
ments in Lubricators for Steam e Cylinders, 
(11d. 4 Figs.) April 2, 1886.—The improvements relate to lubri- 
cators for cylinders acting on the principle of displacement 
of the lubricant by the water of condensation, and consist in the 
regulation and control of the supply of the lubricant by the adjust- 
ment of the area of the steam condensing chamber whilst per- 
mitting the passages of the apparatus through which the lubricant 
and steam and the water of condensation flow to remain free and 
eh. for the feed without constriction. (Accepted February 5, 


16,737. C. T. Porter, New York, U.S.A. Improve- 
ments in Be for Shafts of Horizontal Sugenee. 
(6d. 3 Figs.) December 21, 1886.—The cap or cover of the bearing 
is constructed to be closed on the shaft by a movement in the 
horizontal direction. The bearing is extended underneath the 
shaft beyond its centre line a sufficient distance to provide a 
reliable support for the shaft when the engine is at rest and the 
cap entirely removed, The bearing is cut away on the upper side 
sufficiently to allow of the shaft being introduced and removed 
by passing it over the extension of the lower part of the bearing 
in an inclined direction. (Accepted Janwary 22, 1887). 


MISCELLANEOUS. 


779. G. M. Ca , Stony Stratford, Northampton. 
An Improved Construction of High-Speed uid- 
Pressure Motor. [lid. 4 Figs.) January 18, 1886.—The 
cylinder E is divided by the projections G, G' and the drum H into 
two equal annular spaces I, I', in each of which works a piston j 
attached to the drum H. The drum H is fixed on to the motive 
shaft F, and serves simply to occupy the central portion of the 
cylinder E. Fluid pressure being admitted by the valves K to the 
opposite sides of the pistcns j at the same time, the drum H ard 
































with it the shaft is caused to oscillate through an arc ina plene 
at right angles to the axis of the cylinder and the shaft F. This 
oscillating motion is converted into rotary motion by means of 
the connecting-rod N acting on a crank of the shaft O. The slide 
valves K are formed in the projections G, G', and are operated by 
means of a rocking lever actuated by an eccentric on the shaft VU. 
L is the steam supply pipe, and Z, 7 are the exhausts. The motor 
may be compounded by making one annular space I larger than 
the other, as shown in dotted lines on the left-hand side of Fig. 1. 
(Sealed January 25, 1887). 


2651. A. Myall, London. (J. McIntyre, New York, U.S.A.) 
Improvements in Surface Condensers, (8d. 2 Figs.] 
February 23, 1886.—The improvements relate to tubular surface 


bes | condensers and consist chiefly in the arrangement of horizontal 


rows of plates for dividing the tubes into tiers or sets and giving 
a zigzag course tothe steam, (Accepted February 19, 1887). 


3178. J. A. Wade and J. Cherry, Hornsea, Yorks. 
Tmpcovoments 18 Reset y metas. [ls. 1d. 8 Figs.] March 
6, 1886.—The improved rotary pon oniy comprises one or more discs 

rovided with pistons at their outer circumference, and arranged 

revolve in a circular chamber. In the single type of engine 
there is one working disc with a piston at its circumference work- 
ing in tact with ther disc. In the double type of engine 
the two working discs revolve face to face in close contact but 
having a steam passage or chamber round them, excepting at 
their point of contact. Each disc is provided with a suitable 
recess so as to receive the piston of the other disc at the required 
point in their revolution. These discs ate mounted on the main 
shafts of the engine. No valves are required, except for starting, 
stopping, or reversing, which may be effected by any ordinary 
means. (Sealed March 15, 1887). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
ions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 





ite | reports of trials of patent law cases in the United States, may be 





consulted, gratis, at the offices of Ene1nEERING, 36 and 36, Bedford- 
street, Strand, [ 
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FIFTY-TON FLOATING CRANE AT THE TILBURY DOCKS. 
CONSTRUCTED BY MESSRS. HUNTER AND ENGLISH, ENGINEERS, LONDON. 
(For Description, see Page 319.) 





























THE ECONOMICS OF GREAT 
RAILWAYS. 
I.—Tue Lonpon anp Nortu-WEstERN. 

On January 21, 1830, the first experimental train 
of passengers passed over the Liverpool and Man- 
chester Railway, under circumstances that in- 
augurated a new era in the history of transportation. 
The railway which was thus and then dedicated to 
the public was the pioneer of that great system 
which, under the name of the London and North- 
Western, has since taken its place as not only the 
first, but also the foremost, even after the lapse of 














| nearly sixty years, among the railways of the world.| The London and North-Western system was 
| With a total extent of over 1820 miles in operation, | created by the amalgamation of the Grand Junction, 
|a capital of over 100 millions sterling, an annual the London and Birmingham, and the Manchester 
income of 10} millions sterling, a personnel of over 55 and Birmingham Railway Companies, for which 
thousand, an annual traffic of over 37 million tons of | an Act was passed on July 16, 1846. It needs not 
goods and about 56 millions of passengers, the North- that the early records of these several systems 
Western system still continues facile princeps among | should be traced; but it is not without importance, 
railways. It cannot, therefore, fail to be a matter of | from a practical point of view, to consider the cost 
deep interest to all who are concerned in railway | that was incurred in the construction of some of 
control, to briefly trace the growth of this huge | the principal lines that are now the chief feeders 
system, to analyse the conditions under which it of the North-Western, with a view to comparing 
is worked, and to discover therefrom such lessons | the different elements. 

as its administration may afford. | According to a statement of capital account 
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issued by the directors at the end of 1845, the ex- 
penditure incurred up to that time, in the construc- 
tion of the 435 miles that then constituted the 
North-Western system, was as under: 

Total. — per 


Mile 

£ £ 
Parliamentary andlaw .. Se 429,079 986 
Engineering .. “es we - 168,044 386 
Land .. 26 vs a os 1,647,081 8,800 
Works (including permanent way) 8,564,029 19,687 
Locomotive expenses “rs = 863,013 1,984 
General expenses .. eS a 95,150 218 
Interest PAR ey > i. 18,031 432 
Leeds Junction 


geet 243,604 
Warrington and Newton Susieen 65,463 
Chester and Crewe (purchase) .. 192,550 


Total and average .. 12,286,134 28,634 


The above section of the North-Western system, 
which is now more than four times the length that 
it was then, included some of the heaviest and 
most costly works that have ever been undertaken 
in railway construction. In the case of the Liverpool 
and Manchester Railway, which cost a total of 
1,774,3311., or over 57,0001. per mile for its total 
length of 31 miles, the work necessary to be accom- 
plished involved nearly 8500 yards of tunnelling 
through the new rock, including the Lime-street 
tunnel, 2086 yards in length; the Byron-street 
tunnel, 2689 yards in length; and the Wapping 
tunnel, 2233 yards in length. Again, in the case 
of the London and Birmingham Railway, 113 miles 
in length, the cost incurred was 6,172,0001., or 
rather over 55,0001. per mile; the engineering 
operations included eight different tunnels, of a 
total length of over 7000 yards, the more important 
being the Watford tunnel, 1725 yards long, through 
chalk and quicksand, and the Kilsby tunnel, 2435 
yards long, through the lias clay and oolite shale. 
On the North-Western system as a whole, there 
are 30,000 yards of tunnelling, the longest tunnels 
being that between Diggle and Marsden, on the 
Huddersfield and Manchester line, which is 5323 
yards in length, and that on the Chester and Holy- 
head line, where there are altogether 4731 yards 
cut through clay and sand for the most part. 

As regards gradients, the North-Western system 
is neither the worst nor the best among English 
railways. From Carlisle to Shap, for example, 
it climbs 850 ft. in 31 miles, and it has many 
sharp curves. The average gradient over the 
whole system is about 1 in 200. 

We have already remarked that the North- 
Western system claims pre-eminence in respect of 
its enormous capital. That capital has within recent 
years been greatly increased, both absolutely 
and relatively to the mileage open and the business 
transacted. The total paid-up capital in 1875 
amounted to 66,824,000. In 1885, however, it 
amounted to 101,357,000/., being an increase of 
34,533,000/., or 52 per cent. ithin the same 
interval the mileage of lines open has only in- 
creased from 1604 to 1828 miles, an increase of 224 
miles, or 14 per cent. Nor have the gross and net 
receipts grown to such an extent, concurrently with, 
or in consequence of, the enormous increase of 
capital outlay, as apparently to justify it, the gross 
receipts having been 9,266,082/. in 1875 and 
10,280,463/. in 1885—the increase having thus 
amounted to over 994,000/., or 10 per cent.—while 
the net receipts have increased from 4,147,255. to 
4,996, 846l., being an increase of 849,591/., or 20 
per cent. The capital expenditure should, however, 
be tested by a gross — mee by the aa re- 
ceipts, since the apparently much larger growth of 
the latter has not Sous induced by the edditional 
capital outlay at all, but by the reduced cost of fuel 
and permanent way materials, and the introduction 
of mechanical improvements and other external 
sources of economy. The items of the capital ex- 
penditure are appended : 





Capital Expenditure, London and North-Western 
Railway, 1875 anc. 1885. 
1875. 1885. 
1=1000 1=1000 
£ £ 
Authorised share capital .. me 52,553 80,223 
an loan - ‘3 ob 22,286 28,473 
Total authorised capital .. ne 74,839 108,696 
Paid-up capital—ordinary .. -- 81,126 37,014 
s ee referential, &c .. 15,670 38,180 
mm i joans, Xe, .. - 2, 25,817 
Total paid-up capital .. Sy “{' 66,824 101,357 
Subscriptions to other companies .. 8,424 5,029 
Average capital per mile .. oe 41,660 55,446 
percent. per cent. 
Dividend on ordinary capital be 6} 6} 
ue »» preferential capital .. 2 4 
Rate of interest on loans... es st 34 
. » debenture stock 3 a 


Now, it is perfectly obvious that if the capital 





expenditure per mile open had been the same in 
1885 as in 1875, the total amount expended in the 
former year would have been, not 101,357,000/., but 
75,134,2801., or fully 26 millions less, while in this 
case, if we reckon the dividend at an average of 
only 5 per cent., the difference of over 1,300,000. 
required to pay interest on this additional outlay 
would have sufficed to raise the dividend of the 
ordinary shareholders from 64 to over 10 per cent. 
The leaps and bounds of the expenditure appear as 
follows : 
London and North-Western Railway.—Total Capital Ex- 
penditure, Total Mileage Open, and Average Capital 
Expenditure per Mile. 

















Total Capital Aver 
- age 
Year. Expenditure. Ke = stiee Expenditure per 
| ges3900 _— Mile. 
— —— — | Z 

| £ £ 
1872 60,657 1539 89,413 
1874 63,971 1600 39,356 
1876 68,786 1632 42,148 
1878 | 90,618 1676 54.008 
1880 92,456 1736 53,258 
1882 96,346 1775 54,335 
1884 99,924 1811 55,065 
1885 101,357 1828 55,446 





The first question that naturally arises on looking 
at such a statement as the above is, Where has all 
the money gone? There is no reason to believe 
that any of it has been absolutely wasted, still less 
that any of it has been misapplied. But it may 
possibly not have been expended with the utmost 
regard to the interests of the ordinary shareholders. 
A great part of it has been laid out in doublin 
the lines of the company, in providing addition 
siding and terminal accommodation, in meeting the 
requirements of statutory enactments in reference 
to the block and brake systems, in providing addi- 
tional rolling stock, &c. We cannot give the pro- 
portions expended upon each of these heavy sources 
of outlay, but the accounts of the company show 
that during the ten years ending with June last, 
upwards of four millions sterling were expended in 
roviding addiiional terminal facilities at London, 
Sesame. Liverpool, and Birmingham. 

The directors will, of course, put forward the 
lea—which is a reasonable one enough—that the 
eavy outlay in question has been entailed by 

the necessities of the traffic. It now, therefore, 
becomes our duty to inquire how far the traffic has 
responded to the greater provision thus made for 
its expansion and development. This, after all, is 
the true standard whereby to judge the matter, for 
if it should be found that there has been a rapport 
between the facilities provided for the traffic and its 
remunerative growth, the most sordid and exigeant 
shareholder can hardly complain. The next Table 
shows some of the helackealt sources of outlay on 
existing lines during the period 1876-85. 





Western goods traffic, as between 1875 and 1885, 
may be traced in the following tabular state- 
ment : ‘ 





Goods Traffic. 
Year 1875. Year 1885. 
Mileage open mie me ae 1,604 1,828 
Tonnage of minerals carried .. 26,517,376 24,849,419 
ofa merchand oy os 8,228,985 
Goods ane mineral train-miles. - 16,861,612 18,395,935 
Receipts from g ms 
dise “3 oe E .. 8,218,4887.  3,623,7101. 
Receipts from live stock.. a 214,0711, 222,2891. 
re »» Minerals .. 1,977,2162.  2,161,2877. 
Total goods traffic receipts 5,409,7751. 6,007,286/. 
Goods traffic per open mile, tonsa 16,532 18,053 
» receipts per open mile 3,3721. 3, 2861 
# a ton carried 4.083. 3.69s. 
-~ ne train-mile 6.48, 6.5s. 
Number of company’s goods 
wagons , x oy Js 38,335 49,069 
Number of company’s goods 
wagons per mile open.. os 24 27 


Perhaps the most remarkable feature in this state- 
ment is the disparity between the increase of tonnage 
carried per mile open and the receipts therefrom. 
The former has advanced from 16,532 to 18,053 
tons; the latter have decreased from 3372I. to 
3286l., and hence it appears to follow that the re- 
ceipts per ton carried have fallen from a fraction 
over 4s. to a little over 3s. 6d. perton. This would 
appear to indicate either that the average length of 
lead, or the average range of rates, had been re- 
duced in the interval, but which of the two has had 
the most potent influence in producing the result 
there is no further evidence to show. 

One very gratifying feature of the above state- 
ment is the improvement that has taken place in 
the receipts per train-mile. The average train-mile 
receipts of the North-Western system as a whole 
compares very favourably with those of the railways 
of the country generally, the latter amounting to 
5.7s., as compared with 6.5s. in the case of the 
North - Western. This argues a heavier average 
train load than is customary on British railways 
generally. The figure, however, does not afford any 
clue to the average number of tons carried in an 
average load, nor to the average rate charged for 
transport. On the North-Western, as on all the 
other railways of Great Britain, the train-miles re- 
corded embrace return-empty and shunting train- 
mileage, as well as live-load train-mileage, and it is 
impossible, except with the special and private 
knowledge possessed by the officials of the several 
lines to separate the two. 

It will be observed, moreover, that as between 
1875 and 1885 the total gross receipts from goods 
traffic of all kinds increased by about 600,0001. 
This increase has, as we have seen, been concurrent 
with an increase of 34} millions in the capital ex- 
penditure. The one is therefore very far from corre- 
sponding with the other, the gross increase of goods 
traflic receipts representing, in point of fact, not more 
than 1,7 per cent, on the gross increase of capital. 





LONDON AND NorTH-WESTERN RAILWAY. PRINCIPAL EXPENDITURE ON ExistTina LINEs, 



































Additional 
Warehouses see 
Expenditure for the Half- | Station Im- Widening Additional Additional Additional 
“pom Year ending provements, | Docks, &c. Lines, | Sidings, | Land, &o, [9nd Station ironing Stock. 
dation. 
£ £ £ £ 
June, 1876 oe “* ws 95,660 ue 171,000 138,835 65,625 
December, 1876 = hi - 
June, 1877 es 40,000 114,994 108,748 40,C00 
December, 1877 a 167,617 170,797 166,710 114,000 100,000 
June, 1878 ps “a <a ee 81,000 35,000 100,474 171,169 mee 50,000 
December, 1878 ae oe es 116,000 190,000 85,535 9,600 
June, 1879 pi fe MA 181,000 aa 27,411 65,842 35,972 43,000 50,000 
December, 1879 ‘x ms Fi ws iy 52,161 59,544 
June, 1880 - on ee 163,000 24,350 152,000 147,672 102,380 > 100,000 
December, 1880 5% a 185,000 76,000 88,000 819,078 189,504 “ 100,000 
June, 1881 oe Ks oh 40,000 $e 102,000 109,419 193,789 o% 25,000 
December, 1881 ve - ee ms 50,000 141, 114,756 = 50,000 
June, 1882 - “a ae 149,820 30,000t 65,000 107,438 83,061 se 200,000 
December, 1882 eee 9,000 is m 75,627 105,048 
June, 1883 oe 22,000* 180,000} 56,600 93,838 91,407 150,000 
December, 1883 * ai 43,000 a 20,023 59,409 84,320 50,000 
June, 1884 o8 a ne 110,000 41,000§ . 89,054 98,502 } 75,000 
December, 1884 oe “ 15,381 90,200) 68,004 30,205 100,000 
June, 1885 ~ ie ™ 30,000 Be 74,160 21,841 29,591 
December, 1885 63,512 75,891 65,000 
Totals .. -.| 1,048,861 638,550 948,811 2,129,085 | 1,841,757 271,600 1,050,000 





* Hotel at Dublin. + Cottagesforfogmen. { Steamboats. 


two distinct categories of ‘‘ goods 








§ Widening viaducts. || Goods and parcels receiving offices. 


The traffic naturally divides itself under the | In the interval, as will be seen, the company have 
and minerals” | provided a rather higher ratio of rolling stock to 
and ‘‘passengers.” In the case of the North-|open mileage, but this ratio is still far from being 
Western, and, indeed, that of all the principal main | the true one, since perhaps an equally large number 
lines in Great Britain, the goods traffic is the most | of wagons are in the hands of the private traders on 
important from a financial point of view, and mani- | the system. 
fests the greatest capacity for expansiveness. The| As 

conditions attending the development of the North- 


s passenger traffic, the leading data for 
1875 and 1885 are presented herewith : 
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Passenger Traffic. 


1875. 1885. 
Number of passengers carried.. 44,828,933 ,849,030 
pee first class .. .. 8,847,326 2,170,442 
a second class .. 7,055,069 8,700,459 
ped third class 84,426,538 48,978,129 
i season tickets a 3,003 187,729* 
Passengertrain-miles_ .. -. 15,029,759 19,823,887 
Receipts from passengers, total 3,158,630/, 3,301, 
ca » first class “6 733, 9481 500,8332. 
z »» second class 551,423 361,650/. 
te »» third class 1,782, 2252. 2,290, . 
i »y season tickets .. 91,0347. 148, 4371. 
bo »» excessluggage,&c.  431,646/. 608, 1837. 
¥ 29 eS -e we 145,798. 174,0232. 
», total from passenger 
trains... a Sa -.  8,736,0747.  4,084,0097. 
Average receipts from ditto per 
open mile.. me a “s 1,9920. 2,0441. 
Average receipts per reg a 1,43, 1.23, 
> be ird-class 
passenger . od nea ae 12.4d. 11.2d, 
Average receipts per train-mile 4.93. 4.1s. 
Total number of carriages “e 3,252 4,373 
oe > other vehicles 
attached to nger trains 1,795 2,018 
Average annual number of pas- 
sengers carried per carriaget 13,478 12,542 
Average annual receipts per car- 
riage boa = a ae 9711. 7551. 
Number of passengers carried 
per open mile .. ay ‘ 24,208 30,000 
Number of passengers carried 
pertrain-mile .. na me 2.9 2.9 


* This item includes 95,029 workmen’s weekly tickets. 
+ Not including season ticket-holders. 


It would seem as if there had been a greater ex- 
pansion of passenger than goods traffic, although in 
some respects the record is less satisfactory. Thus, 
while the average receipts from passenger traffic 
per open mile have advanced from 1992I. to 20441., 
the average per train-mile has fallen from 4.9s. to 
4.1s. Now, passenger train-mileage is a very diffe- 
rent thing from goods train-mileage. Itis not com- 
plicated by the running of return empties, by a 
very great deal of shunting, by a compulsory resort 
to sidings, in order that other traffic may pass, and 
soon. Passenger carriages should always be running, 
and should always be full. But this does not 
appear to have been increasingly the rule on the 
North-Western, since not only have the average 
receipts per train-mile fallen by about 16 per cent., 
but the average number of passengers carried per 
passenger vehicle over the year has fallen from 
13,478 to 12,542, and the average annual receipts 
per carriage have fallen from 9711. to 7551. There 
is no evidence to show the total number of pas- 
sengers carried one mile on our English railways, 
and hence we cannot discover the average number 
carried per train-mile. If, however, we assume 
that the average fare paid over the whole passenger 
traffic of the North-Western system is a penny per 
mile, it would follow that the average number of 
passengers in each train was 57 in 1875 and 49 in 
1885. 


The enormous decrease in the numbers of first 
and second-class passengers carried, and the equally 
startling increase in the number of passengers of 
the third class is only what we might expect from 
the liberal facilities that the North - Western 
directors have, within recent years, placed within 
the reach of travellers of humble means. The de- 
crease is most marked in second-class passengers, 
who have fallen off by almost one-half. In the 
receipts from first and second - class travel to- 
gether there has been a decline within the interval 
of about 33 per cent. 

The facts and figures to which we have now called 
attention suggest the question whether the first, the 
second, or the third class of travel is, on the whole, 
London and North-Western Railway.—Receipts from First, 

Second, and Third-Class Traffic. 


























| Total Receipts 
— _ Total Number of | Average Receipts 
| r Carriages. per Carriage. 
£1=1000. 
yaar —\— Joi Sp 
til \ Seles a | Se g 
g\28/ 32 £5)22 | 3 £3|23| 23/23 
| me | B51) GO) 25 | g5 1 a9 1 eo | Bo | Bo 
1876, 686 | 541 | 1843 | 1684 | 181 | 1168 | £407 | £2088| £1578 
1877 650 | 519 | 1885 | 1702 | 183 | 1182 | “381 | 2836) 16% 
1878} 623 | 499 | 1918 | 1702 | 193 | 1203 366 | 2686) 1595 
1879 668 | 452 | 1854 | 1683 | 213 | 1219| 337| 2192) 1591 
1880, 568 | 439 | 1960 | 1629 | 247 | 1289| 348| 1777) 1520 
1881] 560) 417 | 2017 | 1577 | 256 | 1432 | 355] 1628| 1408 
1882} 553 | 398 | 2166 | 1589 259 | 1518 | 353 | 1536] 1426 
1883} 664 | 398 | 2255 | 1614 | 262 | 1582| 349] 1519) 1425 
1884] 534 | 390 1643 | 276 | 1656 | 825 | 1413| 1385 
18:5| 501 | 362 | 2291 | 1697 |; 182 | 1784 | 295 | 1989) 1284 
} ‘ ' 











the most lucrative to the railway companies. To 
judge from the greater facilities now placed at the 
disposal of third-class passengers by nearly all the 
leading companies, but notably by the North- 





Western, it might reasonably be supposed that they 
attached most importance to the development of 
third-class travel ; and in the case of that particular 
system, third-class travel contributed in 1885 about 
70 per cent. of the total passenger receipts. But, 
on the other hand, the first and second-class 
travellers have also facilities peculiarly their own, 
and in reference to the first, at any rate, there is 
some reason to suppose that it is increasingly un- 
profitable. We propose to bring this question, as 
far as that is practicable, to the test of actual figures. 
The numbers of first, second, and third-class 
passengers and carriages on the North-Western 
system, and the average number of passengers car- 
ried per carriage of each class, were for the period 
1876-85, as shown by the Tables in the preceding 
and the present columns, the latter showing the re- 
lation of vehicles of each class to the number of 
passengers carried : 
London and North-Western Railway.—Total Numbers of 


First, Second, and Third-Class Passengers Carried and 
Average per Vehicle of each Class. 





























Total Number of | 
| Passengers Car- 
ried. Total Number of | Apes eee voll 
Vehicles. | Vehicle 
1=1000. : 
| 
hs aa HHS | | - | 
Su a Ge wo Sei ae | ¥ | 
s 9282] E2 [29/53/28 \28) 53 | =a 
» ROee| Bo |eo } a> | Bo |m°o| am | ao 
1876 3269 5933) 37,543 | 1684 | 181 | 1168 | 1941) 32,779 | 32,143 
1877 3157/5710, 88,793 | 1702 | 183 | 1182 | 1855) 31,202 | 32,819 
1878'2917'5113| 39,433 | 1702 | 193 | 1203 | 1714) 26,492 | 32,612 
1879|2712/4651) 38,006 | 1683 | 213 | 1219 1611| 21,831 | 31,261 
1880 2622/4427| 41,250 | 1629 | 247 | 1289 | 1609) 17,923 | $2,000 
1881 2556/4158) 42,839 | 1577 | 256 | 1432 | 1621) 16,242 | 29,915 
1882 2493 4096] 45,556 | 1589 | 250 | 1518 | 1569) 15,814 | 30,010 
1883/2469'4094| 48,522 | 1614 | 262 | 1581 | 1529) 15,626 | 30,671 
1884 2355 4022| 49,499 | 1643 | 276 | 1656 | 1483, 14,672 | 29,801 
1885 2170 3700) 48,978 | 1697 | 182 | 1784 1278 20,829 | 27,454 - 
! 1 

















It appears from the above returns that even after 
we have added all the composite carriages to the 
first class, the average number of passengers 
carried per third-class carriage was in 1885 about 
twenty times the number carried by each carriage 
of the first class, while each third-class carriage 
— more than four times as much as each first- 
class. 

In reference to the foregoing Tables, it should 
not be overlooked that two disturbing elements 
come into play, the first being created by the un- 
ascertained numbers of first, second, and third-clsss 
places in the very considerable number of composite 
carriages owned by the company, and the second 
by the season ticket-holders, who have not been in- 
cluded because there is no record of the average 
annual number of journeys undertaken by each, 
and because in the returns available the proportions 
of each class are not distinguished. We have, how- 
ever, met the first difficulty by giving the compo- 
sites wholly to the first class, so that the third class, 
in which a proportion of them ought to figure, loses 
whatever benefit it would receive if the true appor- 
tionment were ascertained. The next disturbing 
element—that of season ticket-holders—is not easily 
dealt with ; but here, again, considering the very 
large number of workmen’s weekly tickets included 
in the total, it is scarcely likely that their elimina- 
tion will be to the disadvantage of the two superior 
classes. In other words, it is probable that, of the 
total number of season ticket-holders, including 
those who take out weekly tickets, the great 
majority will make use of the third class. 

We may now proceed to consider some other im- 
portant elements affecting the economy of railway 
working, as regards the North-Western system. 
The first of these to which we propose to call atten- 
tion is that of the proportions of the total gross 
receipts applied to working expenditure as between 
one period and another; the second that of the 
economy of locomotive power, as tested by the 
average annual and daily mileage got out of each 


engine ; and the third that of the total number of | W: 
29 | employés on the system as a whole, and of each 


class thereof, as between different dates, and rela- 
tively to the gross earnings, the net earnings, the 
mileage open, and other standards of comparison. 
The working expenses of the North-Western 
Railway have been increasing within recent years 
at a greater pace than the net receipts. In 1885, 
the net receipts were 727,000/. above those of 1872, 
but the working expenses were 1,434,000/. more than 
in that year. The increase in the working expen- 
diture has, therefore, been about as much again as 
that which has taken place in net receipts over this 





period. It is, however, only proper to remark that 

this movement would appear to assume a very 

different aspect if the years 1874 and 1885 are com- 

pared, as the following figures show : 

London and North- Western Railway.—Total Gross Receipts, 
Working Expenses, and Percentage of Working Expenses 
on Gross Receipts. 








Gress | Working | Percentage of 
Year Receipts. | Expenses. | Net Receipts. | Working 
; | | | Expenses on 
£1=1000. , £1=1000. £1=1000, | Gross Receipts. 
£ £ £ 

1872 8,120 3850 4270 47 
1874 9,005 4959 } 4047 55 
1876 9,821 | 5132 4189 } 55 
1878 9,389 5000 4389 | 53 
1880 9,827 4960 4866 50 
1882 10,335 5270 5064 51 
1884 10,404 5356 5048 52 
1885 10,280 5284 4997 | 51 








The above figures very clearly set forth the dis- 
turbing effect of the high prices that prevailed over 
1872-73, since the proportion of the total gross 
receipts required for working expenditure rose 
almost at a bound from 47 to 55 per cent. But 
unfortunately, although we have since returned to 
a lower average range of prices than has ever been 
known, and although the cost of labour all round 
is probably not much greater than it was in 1872, 
the expenditure incurred in the working of the 
North-Western lines is still 4 per cent. of the gross 
receipts more than it was in 1872. Since 1874, 
as above indicated, the net receipts have increased 
by 950,000/., and the working expenses by 325,000/. 
The next Table shows the composition of the train- 
mile expenditure at different dates : 

London and North-Western . Railway.—Composition of 

ne Working Expenditure per Train Miles from 1872 

to le 






































| ; i 
gle 34 fst .| 3 led 
45/3 . $\/e5/-8 
| os ge Welds 

Year.| 3 a3 So of] £ 2 5 
id 3 aa ea $s ta 33 
3s|82| 82 | 26|33|56| 2 | 36 

oo ba? PJ }e*lo Ss ie 
d. d. d. d, d. d d. d. 

1872 | 5.97 | 10.24 | included in| 11.49| 1.70 2.18 | 31.55 

} locomotive 

power. 

1874 | 8.05 | 10.38} 2.39 11.77| 195 | 1.27} 2.39 | 38.21 

1876 | 7.45| 9.01| 2.88 2.23 | 2.23 | 1.35 | 2.29 | 36.93 

1878 | 6.92| 8.18| 261 12.48 | 2.46 | 1.43 | 1.92 | 85.95 

1880 | 5.97 | 7.48} 218 12.28 | 2.82 | 1.42| 1.54 | 33.14 

1882 | 6.20| 7.55} 2.19 12.57 | 2.85 | 1.53 | 0.88 | $3.27 

1884 | 6.07 | 7.86) 2.34 12.21 | 1.88 | 1.55 | 0.92 | 32.8% 

1885 | 5.81 | 7.82} 2.40 11.93 | 1.98 | 1.52 | 0.81 | 32.22 





According to this Table, it would appear as if the 
average train-mile expenditure had been steadily 
diminishing since 1872, and in 1885 it was only 
about three-farthings a mile more than it was before 
the great rise in prices that commenced in 1872, 
and created such a disturbance in the working ex- 
penditure of railways generally. As might be 
expected, the cost of maintenance of way is now 
lower than it was in 1872, but it is worth noting 
that this item is still higher than it was in 1858 
and in 1871, notwithstanding the general adoption 
of steel rails, and the economy resulting therefrom. 

As regards locomotive power there has been a 
remarkable fall since 1874, respecting which fur- 
ther light is afforded in the next Table. 

Statement showing the Detailed Cost of Locomotive Power 
for the Ten Years ending 1885, relatively to Train Mileave, 
on the London and North-Western System, compared with 
the Details for 1885. 
































Total Ex- | Average _| Average 
penditure| per a = per 
—— for Ten | Train- | 95, 1885 Train- 
Years. Mile. “| Mile. 
Running Expenses. £ d. £ d. 
Wages.. sem és ” 4 ..| 4,823,829 | 2.95 466,600 2.95 
Fuel .. .| 2,628,769 1.79 288,074 | 1.82 
Water.. o 107,844 0.07 8,485 | 0.05 
Oil and stores 463,866 | 0.31 54,707 | 0.35 
Repairs and Renewals. 
ages ‘a nt .«| 1,794,647 | 1.22 170,339 | 1.08 
Materials .| 1,730,836 | 1.18 196,343 1.18 
Total ../11,044,601 | 7.52 1,184,548 | 7.43 
! 
Total train mileage for ten years .. 351,893,104 
~ » in year 1885 87,974,227 


Contrary to what might have been expected, this 
statement shows that there has been no reduction 
in the cost of the labour and fuel that enter into 
the running account, the former being exactly the 
same per train-mile in 1885, as the average of the 
ten previous years, while the latter is higher than 
that average. This may, of course, be a function 
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of heavier locomotives and heavier train loads, and | 
if so, the cost of both labour and fuel will be | 
relatively, if not absolutely less. There is, however, | 
a decided fall in the item of wages for repairs and | 
renewals, although the cost of the materials used 
for these purposes remains the same. 

The North-Western Railway reports possess the 
valuable feature of showing the expenditure incurred 
in respect of each of the two descriptions of traffic 
carried on—passenger and goods—respectively, 
under the heading of ‘‘ traffic expenses.” It is, un- 
fortunately, impossible thus to distinguish the cost 
of maintenance of way, of rates and taxes, of 
general charges, and probably also of locomotive | 














| 
il 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
| 
ms 
| 


£ 
3 
Ss 


° 


o 


oo 8 0 6 




















aa =. 0 








52°56 Ve Cw of Piers 








| 
| 
l 
| 
| 
| 
| 
| 
| 
i 


* 
t 


1 
= 
coffe o 
° 

















6 oo CO 
[Le o © o oe co 





shes 


























power, since in eh Bertie 4 districts the same 
locomotive is still often employed to draw both 
goods and passenger traffic at the same time. So 
far as the item of traffic expenses is concerned, the 
following are the figures for 1885 : 


Statement showing the Expenditure in Respect of “‘ Traffic 
Expenses” in the Working of Goods and Passenger 
Trains on the North-Western System in 1885. 


Passenger 
Goods Traffic. Traffic. 


£ 
475,675 
117,979 
22,764 


32,176 


Wages 
Fuel er 
Clothing .. 


Printing .. 16,417 





























2 
Horses, vans, &c. 
Wagon covers ., hi 
Joint station expenses 
Agents’ commission .. 
Hoists, cranes, &c, 
Miscellaneous .. 21,131 


Totals .. +. £1,160,900 £696,976 
During the same year the train-mileage of the 
North-Western system was : 
Passenger trains 
Goods 


27,251 


-. 19,547,209 miles 

5 O82 Ol, OMT 5 
From which it would od ea that passenger 
traffic expenses amount to about 1.2s., and goods 
traffic expenses to about .7s per train-mile, the 
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former being thus about double the sum of the 
latter. Over the last ten years, including 1885, 
the goods ‘‘ traflic expenses” of the North- Western 
system have amounted to a total sum of rather 
over eleven millions, while those incurred in respect 
of passenger traffic have been about six millions. 
The next point that claims our consideration is 
that of the numbers of hands employed by the 
North-Western at different dates, relatively to the 
financial and other results obtained. For this pur- 
pose we have compared in the Table that follows, 
the year 1860 with 1884, the figures for both years 
being taken from returns presented to Parliament. 
It will be observed that in 1860 the number of 
employés per mile of line open was 20, and in 
1884 the number had risen to 30. The increase 
appears almost equally in every department, but is 
most notable in clerks, artisans, signalmen, and 


Statement showing the Number of Employés of each De- 
scription in each of the Years 1860 and 1884 on the 
North-Western System. Miles open in 1860, 929; in 
1884, 1811. 




















waren Increase 
1860, 1884. in 1884. 
Managers, engineers, .&c, 10 150 140 
Superintendents Kr 40 15 
Storekeepers 58 22 
Cashiers, &c. 20 12 
Agents ai BS 156 156 
Station masters 247 585 338 
Ticket collecors 64 159 95 
Draughtsmen 17 131 114 
In Sei. 6 215 215 
Clerks.. 1,328 5,376 4,058 
Foremen_.. 379 345 
Engine- drivers 608 2,091 1,483 
Firemen 604 1,989 1,385 
Guards 697 1,538 841 
Artisans 4,227 7,375 3,118 
Switchmen .. 719 602 
Signalmen .. a 2,124 2,124 
Gatekeepers .. -% 268 19 
Watchmen and poli 288 114 
Pointsmen .. os 188 188 
Porters, &c... 2,890 4,351 1,461 
Platelayers .. 477 2,365 1,888 
Labourers .. 6,115 15,945 10,830 
Miscellaneous a 454 7,842 7,388 
Telegraphs .. i te 484 484 
Steamboats, docks, &. .. 678 678 
Canals - ole 214 214 
Hotels, &. .. 638 638 
Totals 18,510 55,723 37,836 








labourers. The returns for the year 1884 showed 
& number of auxiliary departments that are not 
shown for 1860, such as hotel servants, telegraph 
operatives, steamboat employés, &c. The total 
increase, amounting to 37,736, is a very striking 
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one. In the interval the gross receipts and the 
tonnage carried per mile open have, of course, 
greatly increased, but not in the same ratio as the 
number of employés, a fact that bespeaks the 
greater expense for personnel entailed by the pro- 
visions of the several statutory enactments made 
with a view to the increased safety of the public. 

_ Between 1876 and 1886, the number of locomo- 
tives owned by the North-Western Company has 
been increased from 2032 to 2323. The miles 
worked by engines have within the same period 
been increased from 2133 to 2519. Manifestly, 
therefore, the number of locomotives per mile 
worked has increased from 1.05 to 1.08. Within 
the same interval, the number of train-miles run 
per engine per annum has risen from 15,380 to 
15,800, which, however, is only a very inconsider- 
able improvement. The average mileage got out of 
American locomotives is generally much higher 
than this. The locomotive stock of the North- 
Western line, taken at an average of 20001. per 
engine, will represent a total outlay of 4,646,000/., 
which is about 4 per cent. of the total capital ex- 
penditure of the company.: 

In 1868 the Board of Trade compiled a state- 
ment showing the extent of land held by different 
railway companies in the United Kingdom, from 
which it. ap that the North-Western held a 
total of 19,744 acres out of a gross sum of 118,006 
acres belonging to all the railway companies in the 
United Kingdom. At the same date the total 
length of the railway lines and canals belonging to 
the North-Western system was 1576 miles, so that 
the average quantity of land per mile of line was 
about 12$ acres. At the end of 1885 the total 


mileage of railway lines belonging to the company 
was 1828 miles, which, assuming the same average, 
would represent a total of 21,936 acres of land. In 
the interval, however, the growth of traffic has 
been such as to compel the doubling and even the 
trebling of many miles of railway, so that the 
average relation of land to mileage is likely to be 
nearer 15 than 124 acres, at which rate the total 
quantity of land now in the possession of the com- 
pany, excluding canals, would come out as 27,420 
acres. 





THE HAWKESBURY BRIDGE. 

WE publish on a two-page plate, as well as on the 
present and opposite pages, further illustrations of the 
Hawkesbury Bridge; the description of this work will 
appear with the next set of illustrations in an early 
issue. 








‘““LEVIATHAN” FLOATING CRANE. 

WE give on page 315 an illustration of a floating 
crane, which was constructed last year for the Tilbury 
Docks, by Messrs. Hunter and English, of Bow, 
London, E., under the patent taken out by Mr, Walter 
Hunter. This crane is, we believe, by far the largest 
lifting apparatus of its kind yet constructed. Other 
floating cranes to lift heavier weights have been made, 
but not to lift at so great a radius or to so great a 
height, such vessels being generally constructed with 
sheer legs fixed to the hulls. This construction neces- 
sitates moving the whole vessel to bring the load clear 
of the ship from which it is being lifted, and where 
heavier weights have been attempted, the lift has been 

e much closer to the vessel’s side. The crane we illus- 
trate will lift weights up to 50 tons at a radial distance 
of 52ft. and will swing the load through a complete circle 
without altering the position or trim of the hull. It is 
therefore very useful for discharging cargo into lighters 
on the side away from the wharf, for which purpose the 
crane is fitted with a quicker speed. The vessel will 
also carry any load up to 50 tons upon its deck, and 
transport it toany desired position. The height from 
the water-line to the jib-head is 96 ft., and although 
this height is greater than that absolutely necessary to 
load or unload ordinary cargoes, it was adopted in order 
that the crane might be available for putting masts into 
the largest steamers frequenting the port of London. 
This arrangement obviates the necessity of fixed sheers 
with the consequent waste of quay space, expense, 
liability to damage, and the loss of time caused by 
moving large vessels about the docks. The general 
construction is similar to that of the 30-ton crane 
“Titan,” designed and constructed by the same firm 
for the Royal Albert Dock, and which has given great 





satisfaction. There are, however, one or two modifica- 
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tions and improvements in the ‘‘ Leviathan ” suggested 
by experience, which it may be interesting to notice. 
The chief of these is the substitution of live rollers 
under the crane platform in place of the eight fixed 
rollers attached to the platform in the 30-ton crane. The 
rollerand roller paths, similarin construction tothoseused 
under the turrets of men-of-war ships, are made wholly of 
steel. The path, 26 ft. in diameter, is turned over the 
whole of its working surface and edges, while the 
rollers, of a mean diameter of 12 in., are likewise turned 
on the tread and flanges. The friction in slewing is 
by this means reduced to the smallest possible amount, 
and the power required to turn the crane with its load 
is very small. Another improvement is the addition 
to the surface condenser of an independent air-pump 
and feed-pumps, so that all the engines obtain the 
additional power due to a constant vacuum, while the 
return of the water condensed to the boiler keeps the 
latter much cleaner than if an additional feed had to 
be obtained from the dock or sea. The propelling 
engines are of the horizontal compound type, 
capable of developing 150 indicated horse-power, 
the propellers, twin screw, being 5 ft. in diameter. 
The boiler is of the ordinary return tube type, 
and is worked at a pressure of 75 lb. per square inch. 
The crane, with its engine and lifting gear, is placed 
centrally on the deck of the vessel, and is carried on 
and worked from a circular revolving steel platform, 
which rests on the live rollers and paths already des- 
cribed, The curb is supported by a wrought-iron 
cylinder built into the hull and connected by bulkheads 
to the vessel. The sheers and their machinery are 
balanced by a fixed counterweight placed at the back 
end of the framing of the crane. The weight of the 
load which is being lifted is counterbalanced by means 
of a movable counterbalance, which is adjusted to the 
weight to be lifted by means of a pair of horizontal 
screws of large diameter, driven by a Willans three- 
cylinder engine. The crane is rotated and the lifting 
gear worked by means of a pair of engines, each having 
a 12in. cylinder with a 12 in. stroke. The crane 
mechanism is controlled by one man, from one spot, 
under the direction of the captain. The hull of the 
vessel is of iron, as is also the framing of the crane ; 
but the jib, which consists of two members, circular 
in section, is made of steel. The vessel is capable of 
being propelled at a speed of 44 miles per hour, and 
can be run alongside a ship while lying at her berth or 
alongside the quay. There is ample deck room for 
carrying guns, armour plates, boilers, or pieces of heavy 
machinery when deposited thereon. The great saving 
of time and expense which a crane of this type effects 
in the working of docks and harbours may briefly be 
summed up as follows : 

In the first place, it obviates the necessity of taking 
aship from its berth to the sheer legs when heavy 
weights require to be taken from it or put on board, 
an operation which is always attended with some risk, 
and considerable expense ; entailing, moreover, the 
stoppage of all loading and unloading cargo while the 
ship isaway. In the second, the crane can steam 
alongside a vessel, take out or put in a crankshaft, 
boiler, heavy gun or armour plate, and remove other 
heavy weights, while the ordinary operations of loading 
and discharging cargo are being carried on from the 
quay, or without shifting the ship, whether ironclad 
or trading vessel, from its moorings. The crane can 
also lift weights out of ships and deposit them in 
barges on the other side of its own hull without being 
moved from alongside. The crane is fitted with single 
purchase for lifting at a quicker speed weights up to 
10 tons, &c., so that it may be used for facilitating the 
ordinary operations of loading and unloading cargo. 
Finally the crane can be used for masting ships. 

We understand that these cranes can be fully rigged 
and fitted with engine power to enable them to steam 
to any part of the world. 








TRIPLE-EXPANSION ENGINES OF THE 
8.8. ‘ MARYLAND,” 

We give this week on page 326 a perspective view of 
a set of triple-expansion engines manufactured by the 
Central Marine Engineering Company of West Hartle- 
Rook, for the s.s, Maryland, a steamer built by Messrs. 
V. Gray and Co., to the order of Mr. B. N. Baker, 
of Baltimore, U.S.A. 

It will be remembered in our issue of January 1, 
last year, we illustrated a set of triple-expansion en- 
gines, built by the Central Marine Suetivering Com- 
pany, which were designed with four very long main 

ings, a simple dynamic valve gear and three piston 
valves placed at the back of the engines. The 
engines then illustrated were destined to indicate 900 
horse-power, and a considerable number of steamers 
have since been fitted at the Central Engine Works, 
with engines of that design for the same and smaller 
powers, 

Many inspecting engineers, however, still retain a 
strong predilection in favour of link motion valve gear, 
although engines so designed are longer and occupy 
more space in the ship than those fitted with dynamic 
gear. Recognising the fact that in the larger class of 





steamers a particularly short engine-room is by no 
means 80 great a desideratum as in those of say 3000 
tons deadweight and under, the Central Marine Com- 
pany bave designed their larger class of engines so as 
to suit link motion valve gear with the valves over the 
centre line of the crankshaft, as in the case of the Mary- 
land. And that they may be able to meet the needs 
of those who require a short engine while their vessels 
admit of long ones, they have provided themselves 
with patterns of engines from 1200 horse-power down- 
wards of both the dynamic type previously illustrated 
and the link motion type, a smaller example of which 
we hope to have the pleasure of illustrating by-and-by. 

The engines of the Maryland now illustrated are 
called by the makers 1400 horse-power, although on 
the trial trip they indicated close upon 1800 horse- 
power, and have proved themselves on the first voyage 
capable of maintaining at sea about 1700 horse-power. 
The cylinders are 254 in., 42in., and 68 in, in diameter, 
with 45 in, stroke, and the boiler pressure is 150 lb. 
per square inch. The crankshaft is 13 in, in diameter, 
entirely of steel. It is of the built description, and is 
made in three exactly similar and interchangeable 
parts. The three crank-pins are eack 16 in. in length, 
and both pins and main bearings are lined throughout 


with white bronze of high quality. The forward and | pe 


aft engines have strong cast-iron forked columns in 
front and the centre engine has a pair of stout wrought- 
iron columns. This arrangement gives great stiffness 
and rigidity to the whole structure and yet leaves the 
working parts particularly open and accessible. 

The high pressure and mean pressure engines are 
fitted with piston valves of an improved type, and the 
low-pressure cylinder is fitted with a triple-ported 
slide valve. The link motion is of the double-bar type, 
and is very strongly designed and adjustable at every 
joint, so that wear can be taken up as well as the rods 
adjusted for length. 

The steam reversing gear and steam turning gear 
in the Maryland are objects of special note, the 
one being capable of reversing the engines at full 
speed in five seconds without shock or jar, and the 
other capable of turning them a complete revolution in 
five minutes. Both these auxiliary engines are rever- 
sible, and are exceedingly easy to handle. They are 
driven by small oscillating cylinders on a plan patented 
by Mr. Mudd. In all the engines manufactured by 
the Central Hee pny f the hand-reversing is done by a 
large handwheel in front of the engines, where it is 
always within reach of the starting handles. 

The Maryland is a steamer of 6425 tons displacement, 
having a deadweight carrying capacity of 4250 tons. 
She was intended to be capable of steaming 11 knots, 
while on the trial trip she steamed 13 knots. She 
has now made a very successful voyage to Baltimore 
and back, doing as much as 12? knots on favourable 
days, and averaging across the Atlantic 10.98 knots, 
which is considerably above the speed anticipated. 








NOTES FROM THE UNITED STATES. 
PuriLavE.PuiA, March 25, 

Aut of the American Bessemer furnaces are oversold 
from one to three months, and prices are now 23 dols. 
to 23.50 dols. in Western Pennsylvania, with 24 dols. 
as a probable price by April 1. Several large blocks 
of English Bessemer have been ordered this week, and 
inquiries are coming to hand. The Bessemer mills 
have at this date orders amounting to 1,500,000 tons 
of steel rails, and can supply nearly 500,000 tons more 
this year should the demand require, which seems ex- 
tremely probable. Opinions of railroad builders differ- 
as to the amount of foreign iron and steel material 
that will be wanted this year. The interest felt in 
this question is closely identified with the question of 
future iron and steel quotations. Some authorities 
apprehend such an advance as will let in very large 
supplies from abroad. Muck bars are 33.50 dols. at 
eastern mills. Merchant bars 2.2 cents per pound. 
Nails 2.50 dols. per keg. Plate iron has declined 
3 dols. per ton. Structural iron is strong and 
active at the 600 dols. advance made a month ago. 
Steel rail orders are placed at 39 dols. Rail blooms 
are inactive at 31 dols., though brokers have several 
offers under 30 dols. Pipe iron is arriving from 
southern furnaces. Merchant steel mills are accumu- 
lating business for summer delivery. Bids were 
opened at Washington on Tuesday for 1310 tons of 
steel gun forgings and 4500 tons of steel armour plate 
for the completion of vessels now under construction. 
The bids were as follows: Cambria Iron Company, 
851,513.90 dols. ; Midvale Steel Company, 1,897,240 
dols. ; Bethlehem Iron Company, 902,230.79 dols, ; 
for 1310 tons of steel forgings for guns. For steel 
armour plate the bids were: Bethlehem Iron Com- 
pany, 3,610,707.50 dols. ; Cleveland Rolling Mill Com- 
pany ; 4,021,560 dols. In the case of the armour plate 
the contractor is required to provide, within two and 
a half years, a plant capable of rolling 300 tons of 
finished plates per month, and to deliver the plates 
within two years thereafter. The Bethlehem Com- 
y offers to have the desired plant ready within 
fifteen months. The industrial outlook is favourable 





throughout the country. With the opening of the 
spring a multitude of industrial enterprises will be 
undertaken in various parts. 








NOTES FROM THE SOUTH-WEST. 

Cardif(.—The steam coal trade has not improved, last 
week’s shipments showing a decline of upwards of 30,000 
tons, as compared with the exports of the previous seven 
days. Prices have also shown some weakness, the best 
qualities having fallen to 8s. and 8s. 3d. per ton. Small 
steam coal has been extremely dull, and the demand for 
house coal has fallen off with the advance of the season. 
In the iron trade orders have been fairly plentiful, and 
prices have remained without alteration. 


Cardiff and Newcastle Steam Coal Company, Limited.— 
The annual meeting of this company was held on Thurs- 
day in London, Mr. J. A. Swanston in the chair. A 
dividend was declared at the rate of 4 per cent. per annum. 


Compressed Powder in Mines.—An important step has 
been taken with — to shot firing in the South Wales 
coalfield. At the Pentre Colliery a man has been burnt 
by the premature firing of the powder. In consequence 
of this, the manager has prohibited the use of compressed 
powder at the colliery, and also at eight other collieries of 
which he has the oversight, and at which about 3500 men 
are employed. Professor Abel or Colonel Majendie will 
consulted with a view to an analysis of the compressed 
powder in use. 


Great Western Steamship Company.—The seventh ordi- 
nary general — of this company was held at Bristol 
on Semendan, Mr. W. Whitwill presiding. The report of 
the directors recommended a dividend upon the ordinary 
shares at the rate cf 6 per cent. per annum, all prefe- 
rential charges being, of course, duly provided for. The 
directors’ report added: “‘In accordance with a recom- 
mendation embodied in a joint report dated May 5 last, 
and approved by the shareholders, two steel steamers, to 
carry 4000 tons each, were contracted for. They are fitted 
with triple-expansion engines, and with every appliance for 
cargo and cattle carrying, and are in all respects boats of 
the most modern type, and fit for trading to any part of the 
world. The Bristol and Dorset will be sold when oppor- 
tunity offers. Theshareholders may look forward with 
good hope to the future, and feel sure that in the Wor- 
cester, Oxford, and Warwick they have three particularly 
fine boats, which, with even modern freights, should yield 
satisfactory results.” The report of the directors was 
adopted, and the dividend recommended was declared, 


Water at Penzance.—The Penzance Town Council de- 
cided at a special meeting on Wednesday to adopt the 
Deacon waste water meter system throughout the borough. 
The cost is estimated at 4781. 


Water Supply of Bristol.—The annual meeting of the 
Bristol Water Works Company was held at Bristol on 
Saturday, Mr. E, Bush in the chair. The chairman, in 
moving the adoption of the report and accounts, referred 
to the Bristol Consumers’ Water Bill. With regard to 
Sudbrook spring the company had not, the chairman 
stated, been at all asleep. In 1885, they looked into the 
matter, one or two cf the directors saw Mr. Richardson, 
and from that day to two or three months since they had 
been in negotiation with the Great Western Railway 
Company as to utilising the spring. After hearing what the 
directors had to say about their terms the railway company 
suggested that they should have the water analysed and 
then they would be able to settle everything. The 
directors employed Dr. Franklyn and Professor Tidy to 
analyse the water ; and they reported that the Sudbrook 
water was unfit for the supply of Bristol. Upon that the 
directors had no alternative but to tell the Great Western 
Railway Company that they could not continue the nego- 
tiations. 


Railways in the West.—Operations were commenced on 
Tuesday in connection with the Plymouth, Devonport, 
and South-Western Junction Railway, in one of the woods 
at Shilla Mill, at the bottom of Lazy Bench Hill, about 
two miles from Tavistock. A tunnel is to be cut in this 
neighbourhood. Mr. Hart, sub-contractor, and about a 
dozen navvies, commenced working under the super- 
intendence of Mr. W. W. Szlumper, engineer. Large 
quantities of timber and other materials have been col- 
lected at Tavistock. 


Bristol and Montreal.—The owners of the Dominion 
Line, Messrs. Flinn, Main, and Montgomery, propose to 
add a sufficient supply of tonnage to their fleet to enable 
them to provide a weekly service to Montreal during the 
summer months. Between the commencement of the 
service at Bristol in June, 1885, and February 24, 1887, 49 
voyages were made by the steamers of this line. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEsBROUGH, Tuesday. 

The Cleveland Iron Market,—To-day there was a larger 
attendance on Change, and the tone of the market was 
more cheerful. To a large extent this feeling was due to 
the very favourable returns of the Cleveland [ronmasters’ 
Association, which show a decrease of 15,000 tons in stocks 
during the monthof March. This important fact has had 
the effect of strengthening the hands of pei makers, 
and they are now asking full prices. In second hands 
No. 3 Cleveland pig iron is quoted 34s, 6d. per ton for 
ace delivery, and for delivery over the next two 
months 35s, per ton is asked. Hematite pig iron is steady 
at 44s, 6d. to 45s. per ton for Nos. 1, 2, 3 f.0.b., east coast 

rts, but odd lots can be bought fora trifle less money. 
There is nochange in the manufactured iron trade. Plates 
are quoted 4/, 12s, 6d. per ton and angles 4l, 7s. 6d. 
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Steel ship-plates are selling at 6/. 2s. 6d., and angles at 
5l. 10s. less 24 per cent. at works. 


The Make and Disposal of Pig Iron in Cleveland.—During 
the month of March there were ninety-one blast furnaces 
in operation, and the total make of pig-iron reached 
211,624 tons. This is an increase of 26,137 tons on the 
month of February. Although the production is so much 
larger, the stocks have very considerably decreased. The 
total stocks now stand at 636,155 tons, a decrease of 15,222 
tons on the previous month of February. The shipments 
of pig iron at Middlesbrough during March were 67,896 
tons, an increase of 15,276 tons on the previous month. 


Engineering and Shipbuilding.—In these important in- 
dustries there is no new feature, but prospects are better. 
All the large works on the northern rivers have a busier 
look, and it is expected that within the next few months 
a great quantity of work will be turned out. Bridge- 
builders are busier, and ironfounders, especially those 
engaged on railway chairs, &c., are very closely occupied. 


The Steel Trade.—The steelmakers in the Cleveland 
district are hard pressed for deliveries, and are well 
booked ahead, There is a continued demand for steel 
rails at 4/. 5s. per ton f.o.b. Large quantities of steel 

lates are being turned out at the Consett Iron and Steel 

orks, 

The Coal and Coke Trades.—Coal is rather dull, but 
coke is steady. Efforts are being made to settle the 
strike at the Northumberland collieries, and it is hoped 
that they will be successful. 





NOTES FROM THE NORTH. 
Guascow, Tuesday. 

Glasgow Pig-Iron Market.—The warrant market was 
firm last Thursday, and prices were all advanced to some 
extent. During the forenoon the top quotation for Scotch 
iron was 41s. 11d. cash, at which business was reported, 
and in the afternoon transactions took place at 42s, 2d. 
cash, though at the close there was a decline of 1d. per 
ton. Cleveland and hematite warrants advanced in the 
afternoon respectively to 34s. 6d. and 44s. 2d. buyers. On 
the following day the market opened strong, but near the 
close prices gave way. The top quotations were—Scotch 
warrants, 42s. 44d. cash; Cleveland, 35s. 3d. cash, at 
which business was done ; hematite iron, 44s. 5d., at which 
cash transactions were likewise reported. Scotch warrants 
lost 34d. on the week, Cleveland gaining 6d. per ton, and 
hematite showing a drop of 9d. per ton. he market 
was dull on Monday, and prices were slightly easier. 
Business was done in Scotch warrants in the fore- 
noon at from 41s. 9d. to 41s. 104d. cash, the quota- 
tion at the close in the afternoon being buyers at 
41s. 10d. cash. Cleveland closed at 34s. 74d. cash 
buyers, and hematite warrants realised 44s. 14d. cash in 
the afternoon, closing, however, at 44s. 1d. buyers. The 
market was distinctly firmer to-day, the improved feeling 
being in great measure, if not wholly, due to the favour- 
able character of the monthly report issued by the Cleve- 
land Ironmasters’ Association. Scotch warrants were 
disposed of in the forenoon market at 41s. 104d. up to 
42s, cash, but there was a decline to 41s. 104d. buyers at 
the close, and at the close of the afternoon market 4d. 
per ton less was reached. Cleveland warrants were 
quoted at 35s. both forenoon and afternoon, at which 
transactions took place; and hematite warrants were 
quoted at the close in the afternoon at 44s, 14d. cash 
buyers. During the past week nothing of any special 
importance has transpired in the Scotch pig iron trade. 
From day to day the tone of the market has varied, but 
there has not been any serious movement in prices 
either upwards or downwards. The iron trade of the 
Glasgow district and of Lanarkshire generally does not, 
unfortunately, show any signs of improvement. In 
nearly all cases the large foundries report an existing 
slackness of work, together with a scarcity of fresh 
orders; and the same is also true of a number of the 
finished iron works. There have been two additional 
blast furnaces lighted up during the past week at the 
Summerlee Works to make hematite pig iron, one at 
Lugar to make ordinary iron, and one at Glengarnock to 
make basiciron. In all, there are now 79 furnaces blow- 
ing, as against 96 at this time last year. A reduction of 
the stocks of pig iron in makers’ yards is said to be in 
progress in Scotland, but owing to the absence of autho- 
rised returns this statement cannot be either confirmed 
or indisputably denied. It has been suggested that if the 
statement is true, it would be to the advan of the 
trade if the fact were officially made known. It is just 
possible that the Scotch ironmasters may by-and-by see 
fit to issue quarterly returns regarding the condition of 
their own stocks. Last week’s shipments of pig iron from 
all Scottish ports only amounted to 4784 tons, as against 
7271 tons in the preceding week, and 5655 tons in the 
correspending week of 1 The stocks of pig iron in 
Messrs. Connal and Co.’s public warrant stores have gone 
on increasing every day during the past week. 


Clyde Shipbuilding Trade—Launches in March.—The 
returns of the new shipping turned out from the Clyde 
shipyards during the month of March show a very satis- 
factory improvement. Seventeen vessels were launched 
of a total of 22,370 tons, being an increase of 14,121 tons 
over the output for the month of March last year, and 
only 8265 tons under that for the same month in 1883, 
Over the three months the returns show a total of forty-six 
vessels aggregating 48,881 tons, being an increase of 21,802 
tons over the output in the corresponding period of last 
oars and 9941 tons over that of the same quarter of 1885. 

en compared with the returns for the first quarter 
of 1883 they show a decrease of 33,344 tons ; but as com- 
pared with the output in the corresponding three months 
of the year 1880 (the last period of depression), they show 





better to the extent of 3341 tons. The belted cruiser 
Galatea, 5000 tons, built by Messrs. Robert Napier and 
Sons, was the largest vessel launched during the month. 
The other steamers ranged from 2800 tons (the Bellena) 
to 140 tons, the latter being shipped in pieces to India. 
Amongst the sailing ships launched during the month 
there were vessels of 2300 tons, 2100 tons, and 2300 tons. 


Large Coal Shipments at Burntisland.—The shipments 
of coal at Burntisland continue to be on an abnormally 
large scale, chiefly due to the prolonged strike in the 
Northumberland coal trade. Last month they amounted 
to fully 73,000 tons, or upwards of 43,000 in excess of 
those for the month of March, 1886; and over the three 
months they reached the large total of 179,456 tons, as 
compared with 92,516 tons for the first quarter of last 
year, showing an increase of 87,030 tons. 


Harbour Difficulty at Eyemouth.—The harbour extension 
at Eyemouth has not proved a boon to the port. A plan 
showing extended quays and deepened entrance was sub- 
mitted to, and approved of by, the Board of Trade and 
the Police Commissioners of Eyemouth, and the latter 
body being assured that a loan of 25,000/. would be suffi- 
cient to carry out these works, granted security for this 
money to the Public Works Loan Board. The 25,000/. has 
been spent in — the additional inner accommoda- 
tion, but no attempt whatever has been made to deepen 
the entrance. The revenue for the past year has not 
nearly met the principal and interest of the new loan, and 
the Public Works Loan Commissioners called upon the 
Eyemouth Police Commissioners to make good the defi- 
ciency by assessing a rate of 1s. Id. per 1/. on the whole 
rental of the burgh, {which is the margin of assessment 
available for that purpose. The Police Commissioners of 
Eyemouth demurred to this being done, but the Public 

orks Loan Board have refused to listen to the Commis- 
sioners, and have raised an action in the Court of Session 
compelling them to assess the inhabitants to the full ex- 
tent allowed by law. 


New Water Works Scheme.—Messrs. J. and A. Leslie, 
civil engineers, Edinburgh, have just completed plans for 
a water supply scheme for Cowdenbeath, one of the most 
important centres of mining industry in Fifeshire. The 
works will include a capacious reservoir, and the pi 
track will be five miles in length. It is estimated that the 
execution of the scheme will involve an outlay of about 


The Quebec Timber Fleet.—In former years the ships 
comprising the Quebec timber fleet would, by this date, 
have either taken their departure or been busy preparing 
for their spring voyages to the St, Lawrence, but as yet 
no movement ie taken place amongst them, the vessels 
being still laid up in a dismantled condition in the 
harbours or at their moorings in Gareloch. The freight 
offered from Quebec to the Clyde is down to 18s., a rate 
so low that owners think it better to bear the loss of 
keeping their vessels lying idle than sailingthem with the 
almost certain result of making a much larger loss. Just 
now there are no fewer than fifteen vessels, of an aggre- 
gate burthen of about 20,000 tons, lying idle in Greenock 
and Gareloch. 

East of Scotland Engineering Association.—On Saturday 
the members of this Association, headed by Mr. J. B. 
Bennett, vice-president, visited the Forth Bridge works, 
by permission of the contractors, Messrs. Tancred, Arrol 
gait Oo. The visitors were first conducted to the model 
rooms, where a model to scale of one of the gigantic canti- 
levers was shown. The fitting yards and machine shops 
were next visited, and the powerful and ingenious ma- 
chinery, which was in motion at the time, was much 
admired, particular attention being given to the hydraulic 
apparatus. The party then proceeded to the jetty, and 
inspected the permanent works of the bridge, the piers of 
which are now so far advanced that a good idea can be 
formed of the stupendous dimensions of the work. The 
visit throughout was most enjoyable and instructive. 





FOREIGN AND COLONIAL NOTES. 
French Mechanical Industry.—The Paris, Lyons, and 
Mediterranean Railway Company is about to give out a 
considerable order for rolling stock. The Fives-Lille 
Company is building a bridge for Marseilles docks; the 
bridge will have a perfectly free span of 166 ft. 


Torpedo Boats.—Great Britain possessed at a recent date 
156 torpedo boats, which had cost 1,460,000/. France, at 
the same date, had 143 torpedo boats, which had cost 
1,253,000/.,; Germany, 150, which had cost 900,0001. ; 
Russia, 115, which had cost 312,000/.; and Italy, 89, 
which had cost 500,0007. The British torpedo boats are 
generally of larger size than those of other countries, 


Bridging the Hudson,—The Poughkeepsie Bridge Com- 
pany is actively at work, through its contractors, on a great 
structure which is to span the Hudson midway between 
New York and Albany. A force of 200 men is now en- 
gaged, and 300 more will be put on in order that the 
bridge may be completed this year. 


The Welland Canal.—Lake vessels drawing 14 ft. of 
water will be able to pass through the Welland Canal this 
year, and the Canadian Government expects to divert a 
good share of western trade from its old channels, 


Victorian Defences.-~The naval and military authorities 
of Victoria have received communications from the agent- 
general with reference to the performance of the Norden- 
felt submarine boat, and they are of opinion that such a 
vessel would be of great assistance in the defence of the 
colony. 

Australian Intercolonial Railway.—This line has been 
accepted by the Governments of Victoria and South Aus- 
tralia, and through trains are now running between Mel- 
bourne and Adelaide. The time occupied by the journey 





is eighteen hours. The line is not expected to be furmally 
inaugurated until the opening of the Australian Jubilee 
Exhibition, 


The Mahlberg.—A Cologne company is engaged on the 
construction of a wire rope railway from the Lahn Valley 
to the top of the Mahlberg, a height of 1100ft. The line 
is being built for the convenience of the bath visitors to 
Ems, near Coblentz, and it is to be opened for passenger 
traffic on June 1. Locomotives will not be used, but the 
descending carriages will draw rh ascending ones, on 
the principle adopted on some of the Swiss mountain lines. 


Niagara Suspension Bridge.—The cables of the railway 
suspension bridge at Niagara Falls have been transferred 
from stone towers to permanent steel pillars. 


Belgian Railways.—At the close of 1885, there were 
2756} miles of railway in operation in Belgium. The 
extent of line worked by the Belgian Government—that 
is the State railway network—was 1978} miles, leaving 
7774 miles in the hands of private companies, 


German Corvettes for China.—The Vulcan Works, 
Stettin, have contracted to build two corvettes for the 
Chinese Government. The corvettes are to be delivered 
before the cluse of this year. 


Victorian Locomotives.—The Victorian Railway Com- 
missioners have accepted a tender of the Phenix Foundry 
Company for the supply of twenty passenger locomotives, 
The cost of these engines will be 53,0000. 


Belgian Coal Exports,—The exports of coal from Bel- 
have experienced an appreciable decline during the 
ast two years. In 1886, they stood at 4,272,721 tons, 
while in 1885 they amounted to 4,338,330 tons; and in 
1884 to 4,619,192 tons, 


Brussels Ezxhibition.—The Belgian Government has 
applied for a credit of 72,000/. to assist the establishment 
of a museum of monumental and industrial art on the 
Champ des Manceuvres, and also to subsidise an industrial 
exhibition to be held at Brussels in 1888. 


German Coal. —It is computed that the coal basin of the 
Ruhr alone contains more than 50,000,000,000 tons of 
coal, An enormous extent of carboniferous land from the 
Ems to the Lippe has also not yet been explored. Further, 
the basin of Upper Silesia is estimated to contain another 
50,000,000,000 tons, 

Krupp in Victoria.—It appears that 52,000 tons of steel 
rails with which Krupp, of Essen, has undertaken to 
supply the Victorian Government, are to be delivered at 
4l, 2s. 6d. ev ton, free on board at Antwerp. The cost of 
carrying the rails from Essen to Antwerp is estimated at 
6s, 9d. per ton. 

South Australian Railways.—It is expected that the 
Silverton Railway will be handed over to the South Aus- 
tralian Government this month, or six months before the 
stipulated contract time. 


Canadian Pacific Railway.—A contract for the con- 
struction of the Sault Ste. Marie branch of this system 
has been let to Mr. J. Reed, who is also contractor for 
the Lachine Bridge over the St. Lawrence. The length 
of the line to be constructed is about fifty-one miles. 


The French Navy.—The concern known as the Chantiers 
de la Loire has received an order for a despatch boat for 
the French Government. A similar vessel has been 
ordered from the Cail Company. 


Railways in Asia Minor.—M. Pressel, who some time 
since obtained a concession of 2500 miles of railway in 
Asia Minor, has transfsrred his rights in the matter to 
the French Société de Depéts et Comptes Courantes. 


Italian Locomotive Building.—Messrs. Ansaldo and Co. 
have secured a contract for eleven locomotives with 
tenders for 38,5841. 


Prince Edward Island and New Brunswick.—A com- 
pany with a proposed capital of 1,000,000/. has been orga- 
nised at Ottawa to undertake the construction of a sub- 
marine tunnel between Prince Edward Island and New 
Brunswick, provided the Canadian Government will 
eee 4 per cent. per annum on the capital expended. 

t is claimed that the tunnel would shorten the distance 
between Liverpool and Canadian ports by several hours. 


The German Navy.—The present strength of the Ger- 
man navy is returned as follows: Thirteen ironclads, 
fourteen armoured vessels, nine cruiser frigates, eight 
cruiser corvettes, five cruisers, four gunboats, five avisos, 
eleven schoolships, and thirty-one vessels for other pur- 
poses. In addition there are about 150 torpedo boats, 


The Suez Canal.—The transit revenue collected by the 
Suez Canal Company in February, amounted to 170,000/., 
as compared with 177,6032. in February, 1886. The aggre- 
gate transit revenue collected in the first two months of 
this year was 353,068/., as compared with 372,825/. in the 
corresponding period of 1886. 


Montreal.—The population of Montreal is returned as 
bay The corresponding population in 1881 was 
732. 


Pullman Palace Cars.—The Pullman Palace Car Com- 
pany has purchased 50 acres at Turner and five acres at 
Argentine, both suburban towns near Kansas City, for 
the purpose of erecting further workshops, 


Canadian Railways.—A contract for the construction 
of 45 miles of the Cape Breton Railway, between Sidney 
a Narrows, has been let to Messrs. Sims and Slater, of 

ttawa, 


Hudson Bay Railway.—It is intimated that the Hudson 
Bay Railway Company will expend 800,000/. this year in 
constructive operations. Three ships are being built at 
Newcastle-on-Tyne for navigation on Hudson Bay, and 





rails for 200 miles of line are in course of manufacture, 
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GREEN’S SYSTEM OF VENTILATION AS APPLIED TO THE SS. “PREUSSEN.” 


S.S. Preussen. 
» « Baiern. 


Fig. 3. «.« Sachsen, 


















































































In the system of ventilation introduced into this 
country by the late Mr. D. C. Green, only four or 
five per cent. of the total air to be moved is dealt with 
pee the motion of the remainder being induced 
py the discharge of the smaller portion in the form of 
a jet in a tube of peculiar shape. From this arrange- 
ment there results a notable economy in air passages, 
and the possibility of concentrating all the ventilating 
machinery of a large building in one place, either 
within the structure or at a distance from it. In edi- 
fices not originally designed for forced ventilation it is 
often impossible to findspace in which to carry airtrunks 
from a fan into the various apartments, and even if the A 
architect has made provision in this respect, there is 
} much loss from friction in long conduits and round 
re sharp bends. But when all the air required to effect 
the ventilation of a large apartment can be carried in a 
2in. or 3 in. pipe the difficulty disappears, and from 
q one central pumping plant pipes can be distributed 

4 through a building to all parts with comparative ease. 
; No structural alterations are needed, and extensions 
i and modifications can be made at little cost. The com- 
. pressed air is practically only a means of transmittin 

; power to move the atmosphere at the point at whic 
i ventilation is needed, and in cases in which it operates 

i by exhaustion, it never enters the apariment, but is 
ie emitted into the atmosphere, carrying with it the 

vitiated air from the interior of the building, Thesystem 
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recalls the means of protection against fire used in some 
docks where hydraulic power is laid on. There, al- 
though the pressure water is far too small in quantity to 
be of avail against a fire of even moderate size, it forms 
the agent for throwing great quantities of non-pressure 
water, by means of Greathead’s hydrants. These 
consist of a small central jet supplied from the pressure 
main, and an outer annular passage in connection with 
a tank, or the dock. The high-pressure jet curries a 
large volume of the still water with it, and produces 
a stream resembling that of a powerful fire-engine. 
Thecentral feature of the Greensystem is theair-nozzle 
which is illustrated in Figs, 1 and 2, annexed. This | 
nozzle is made in four sizes, having inlet pipes of 24 in., 
14 in., 1} in., and 1 in. in diameter respectively. The 
14 in. nozzle will pass about 80 cubic feet of air per 
minute at a pressure of 5 lb. to the square inch, which 
is the pressure ordinarily employed, and will induce a | 
q current of 2000 cubic feet per minute, the power of | 
a the 1} in. nozzle being rather more than half this, and | 
i that of the smallest size one-third as much, The air 
issues from the nozzle in an annular jet the width of | 
which varies with the pressure, This end is attained 
by placing a movable body in the centre of the jet, i 
and balancing it between the pressure of the air and | on the contrary, if the pressure falls the jet is reduced, | the air compressor be worked at irregular s . The 
the resistance of a spring. If the pressure rises this | the object of this arrangement being to keep the effi- | nozzle is fitted in a pipe or trunk much than 
body moves va aca. a Tittle, opening the orifice, and ' ciency of the jet as nearly as possible constant, even if | itself, and at a little distance in front of it the bore of 
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the pipe is gradually contracted and again expanded 
to increase the inducing atv of the blast, 

This system of ventilation has been applied with 
most satisfactory results on board ship, the following 
vessels having been fitted with it, namely, the Preus- 
sen, the Baiern, the Sachsen, the Oder, the Necker, 
the Aller, the Traave, and the Saale, of the North 
German Lloyd’s, the Orizaba and the Oroya of the 
Pacific Steam Navigation Company, the Alcides of the 
Donald Currie line, the Umbria and Etruria of the 
Cunard line, and the cattle ship Cedar. The extent of 
the installation varies very considerably, the case we 
have selected for illustration, the Preussen, being one 
of the most complete. In most parts of the shi 
the air is introduced by the jet, as this method lends 
itself better to the arrangements of a vessel than eva- 
euation. In ventilating the state rooms a nozzle is 
placed in a vertical pipe which s. downwards 
through the deck, and the air is forced into a sheet metal 
trunk running along the side of the ship under the 
setteesand couches (Fig. 6). In each room a branch is led 
out of the trunk, and is provided with a slide by which 
the occupant of the room can regulate the emission. 
There are always ample outlets at the top of the room 
for the escape of the air, which finds its way into the 
passages, and thence up the companions into the atmo- 
sphere. One nozzle will serve a considerable number 
of rooms. In the saloons the outlets are placed near 
the tables, and are so arranged that the rising air will 
meet the punkahs and be thrown on to the diners. It 
must be remembered that in vessels passing through the 
tropics, as do many of those mentioned above, there is 
no objection to draughts, and that not only should the 
air be changed frequently, but its movement should 
be quite perceptible. In the more northern latitudes 
the passengers only suffer from the close condi- 
tion of the atmosphere resulting from the hatches 
being closed during bad weather. Here a much smaller 
quantity of air is sufficient than in the example we 
illustrate. 

The principle of forcing the air into the vessel and 
leaving it to find its way out is followed throughout 
the ship, except in the cook’s galley, the closets, bath- 
rooms, and other places where such a plan would be 
evidently unsatisfactory. Here the nozzle is made to 
act as an exhauster, air being admitted to the rooms 
either from the passages or by a separate downcast 
pipe. In the boiler and engine rooms the forced ven- 
tilation is found to be most serviceable, particularly 
when the ship is in calms and light breezes which do 
not get caught by the windsails. The total amount of 
air forced into the ship shown in the illustration is 
60,000 cubic feet per minute. Forty nozzles are em- 

loyed to do this, and are fed by an air compressor 
i air cylinders 26 in. in diameter by 21 in, stroke, 
and steam cylinders 9 in. and 21] in. diameter by 21 in. 
stroke, running at 100 revolutions per minute. It is 
proposed to use the nozzle for the purpose of forced 
draught, and the design shown in Figs. 7 and 8 has 
been got out fora ship in a foreign navy. The air 
descends in a trunk through the smokebox, and then 
circulates on both sides of the furnace door in a hollow 
casing. It is anticipated that this arrangement will 
increase the comfort of the stokers. 

On land buildings the system has not yet been ex- 
tensively applied, but trials are being made in several 
towns. Inthe Law Courts, near Temple Bar, a provi- 
sional installation has been erected, and is now work- 
ing in No. 1 Appeal Court, No. 2 Appeal Court, No. 4 
Chancery Court, and the Lord Chief Justice’s Court, 
Air is forced by a nozzle through a chamber filled with 
steam pipes under the flooring, and flows up through 

atings into the court. Formerly this work was per- 
some: by a fan, there being in the building sixteen 
fans and eight engines distributed in various parts, all of 
them requiring to be looked after. Thesuccess of the 
temporary installation had led to a proposal to abolish 
the whole of the fans and replace them with nozzles 
supplied from a central compressor. 

A complete ventilating apparatus can be seen at 
work, driven by a small combined gas engine and air 
compressor, at 91, Queen Victoria-street, the offices of 
the D. C. Green Ventilating and Engineering Company, 
Limited, which has just bought the business from 
Messrs. Green and Sterkman. 





DETERMINING CURVES OF STABILITY. 
A New Method of Using Paper Sections for the Deter. 
mination of Cross Curves of Stability.* 

By Joun H. Heox, Member. 


Some experimeuts which have recently been made, ap- 
pear to show that the data for the construction of cross 
curves of stability can be obtained by the aid of a paper 
model and a light balance. 

The results of the trials on the models of three vessels 
of different type are given at the end of this paper, from 
= . = 1 a that es ae between bie 
values of the righting arms given by the apparatus, an 
those taken from wren curves which have been calculated 
b 7 “gute scientific staff, varies from nothing to .17 
of a foot. 


won read before the Institution of Naval Archi- 











The models tried were made of oil-paper, such as is in 
ordinary use with letter-copying presses. They consisted 
of about twelve pieces, which were cut to the form of the 
v at intervals of about one-twelfth the | . 

In order to save time, and to insure that the centre 
lines of the various sections should coincide when joined 

ther, the following method was used : 

a ee ee a ~~ holes cut out, 
t y coinciding with two projecting pins, 
or dowels, which were fixed to a metal plate, After the 
sections were cut, they were coated with ordinary spirit 
varnish, placed over the b poe and thus the whole were 
kept fair to each other and rapidly and accurately joined 
together, 

One of the square holes was located in the assumed 
position of the centre of gravity of the vessel, and was 
utilised to fix the model to the apparatus. The models, 
when made, were found quite impervious to water. 
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Section at 6.6. 


3. Find the same also when the tee-square B is turned 
half-way round, so that the model comes into the position 
shown by dotted lines in Fig. 1. 

4, Pour water into the tank until the model is immersed 
to any desired depth, Y one into the scale-pan H the weight 
necessary to balance the model, and into the scale-pan F 
weight to balance the upward pressure of the water, let 
this latter weight be called W ; then Wx by its distance 
from fulcrum=water displaced by model x by its distance 
from fulcrum, 

In order to determine the displacement, turn the tee- 
square B half-way round, back to its original position, so 
that the model comes into position shown in full lines 
(Fig. 1), put into the scale-pan H the weight necessary to 
balance the model, and into the scale-pan F weight to 
balance the upward pressure of the water ; let this latter 
weg be called W, then W + W=water displaced by the 
model, consequently the righting lever and the displace- 
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ment is determined, as the distance of the 
centre of gravity of the vessel from the ful- 
crum is a constant known ee > 

By adding more water and finding the 
two weights necessary to balance the upward 
pressure of the water when the model is in 
the two different positions, the same can be 


























found for any greater displacement. 

By a similar way the righting levers and the 
corresponding displacement can be found for 
any angle, 

A check-test can also readily be made b 
removing the weight out of the scale-pan 
and ancing the upward pressure of the 
water, by taking out weight from the scale- 
pan H; the weight so taken out should then 
equal that which was found necessary to be 
put into the other scale-pan. 

The displacement of vessel, corresponding 
to each ounce of water displaced by the 








model, can at once be found by the balance ; 
by finding the water disp by the model 
at the upright position, and when imme 
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to the load-draught, for 
Displacement of actual vessel at load- 
draught + by weight of water in 











The apparatus, which Mr. A. H. Wilson, of Messrs. | 
Hall, Russell, aad Co. was good enough to make for me, 
party a straightedge A (Fig. 1), and two tee-squares 

and C. 

The straightedge is suspended u knife-edges at its 
centre, and works upon two small hardened steel plates, 
which rest upon supports over a tank. 

Ateach end of the straightedge there is a small knife- 
edge bar E for suspending scale-pans F and H. 

The models are fixed to the tee-square B by a small bolt, 
which through the hole which is located in the 
pec ition of the vessel’s centre of gravity. 

_ When the models are immersed in water the tee-square B 
isalso immersed. This.would of course affect the result. 
The tee-square C, however, being similar and exactly at 
the same distance on the other side of the fulcrum, also 
= into the water, and therefore neutralises the action. 
For the same reason, a bolt similar to that used for attach- 
ing the model to the tee-square B is also fixed to the tee- 


square OC, 

In order to determine the ine te for any angle 
or orem the following must be done : 

1, Fix the model to the uare B, and turn it to the 


desired angle, as shown in full lines in Fig. 1. 
2. Find the weight n to be put into the scale- 





ecessary 
ance the weight of the model, 


pan H, in order to 


1 ounces displaced by model equals... 
tons of displacement to each ounce of water dis- 
placed by model. 

The time required to make a model and to find three 
spots in the curves for six different angles, together with 
a check-test, is about fifteen hours. 

bp Supe is added, with full directions for making 
models, 


8.8. A——. Righting Levers (Negative). 











Angle. |By Machiee, By —— Difference. Displacement. 
| 

ft. } tt. ft. tons. 
15 — 1.287 | — 1.28 -007 | 1642 
15 — 1.59 i— 1.63 | -04 3650 
30 —is |—-18 | o | 1190 
30 —2e2 | —27 | 8 | 9255 
- — 2.89 — Hs | ~ | = 
4 — 3.3 — 3. q | 
45 — 3.51 — 3.34 17 | 1972 
60 — 4.85 — 4.75 1 934 
60 pay, YX ‘08 1500 
90 —65 | —654 104 1600 
90 — 6.8 | — 6.66 14 2412 








Vessel, 285 ft. by 35 ft. by 26 ft. Model made to a scale }in.= 
1ft. Type, fush-deck vessel, Weight of model, 6.8 oz. 
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P.S. B——. Righting Levers. eer —— models could be utilised for models of MISCELLANEA. 
Nors.—This has not fully been tried. Mz. H. S, Riprnes, M.A., M. Inst. C.E., has been ap- 
By Calcula-| pigorence, |Displacement inted engineer and surveyor to the Walthamstow Local 
AP, ; FY ee tee, ss ca? we “T rd. ‘There were 195 applications, 
get eapliy THE PHYSICAL SOCIETY. In consequence of the rapidly approaching completion 
15 J A “4 yl At the meeting of the Physical Society, March 26th, | of the new suspension brid 4 iy -sinieace Fag it is pro- 
15 1.28 1.18 05 430 Professor Balfour Stewart, President, in the chair, | posed to open it to the public towards the end of next 
15 55 6 05 642 ew — van Aubel was elected a member of the Na ; 
oo pe ney r rom pf It is stated that Vice-Admiral Sir F. W. Sullivan 
80 1,88 1.8 08 424 The following paper was read: ‘On the Production, | ,7" 18 8% epee her od 
. .00 ‘ 56 : : . F 9 Director of Transports at the Admiralty, will succe 
‘so 47 249 ‘Oz 270 i oa fore i roperties of the Finest Fibres,”'by Mr. Vice-Admiral the Prince of Leiningen in the command at 
af fd a = 44 The inquiry into the production and properties of fibres | he Nore, : R 
y : , was suggested by the experiments of Messrs, Gibson and| Viscount Sidmouth has given notice that after Easter 

















Vessel, 165 ft. by 25 ft. by 9 ft, 5in. Model made to a scale 











in. = 1ft, Fine light-draught steamer. Weight of model 
5 oz, 
8S. C.—— Righting Levers. 
Angle. |By Machine. By gaa Difference. | Displacement. 
ft. ft. ft. tons. 
15 1.26 1.14 12 1537 
16 -76 -79 .03 3500 
80 2.08 2.12 04 1660 
80 14 1.48 -08 3607 
45 2.85 2.87 02 1860 
45 171 1.66 05 8810 
60 8.03 8.02 01 1865 
60 1.78 1.74 04 8604 
90 1.13 1,21 08 1553 
90 81 73 08 3450 

















Vessel 257 ft. x 35.1 ft. x 20.1 ft.. Model made to a.scale } in.= 
1ft. Type, raised quarter-deck, combined with bridge-house. 
Weight of model, 8.7 ounces, 


APPENDIX. 


Description of Balance Employed in Experiment.—A— 
Steel straightedge. 

B and C—Steel tee-squares fastened to straightedge by 
a small bolt, 

E E—Knife-edge bars at ends of straightedge from 
which the scale-pans F and H are suspended. 

K—Knife-edge bar on which the straightedge oscillates, 
The knife-edges work upon two steel hardened plates, 
which rest upon supports fastened to the tank. 

A small sensitive spirit level having a ground glass 
is fixed to the straightedge in order to ascertain when it 
is balanced. 

The top of the straightedge is marked so that the dis- 
tance between the fulcrum and the scale-pans is divided 
into ten divisions, and each of the latter again into ten 
parts. This dispenses with the use of very small weights, 
as for example: 1 oz. placed at the No, 4 mark would 
represent .4 oz. placed in the scale-pan. 

Again, if .1 oz. were placed at the 2.1, 3.7, or 5.2 
mark it would correspond respectively to .021 0z., .037 oz., 
and .052, placed into the scale-pan. 

Directions for Making Models.—Procure some sheets of 
oil-paper such as is used in a letter-copying press, and 
with spirit-varnish join four sheets together. Having a 
number of such, cut them up into convenient sizes. 

After this, mark on each piece a vertical line x x and 
two horizontal lines y y three inches apart (see Fig. 2): 
at their intersection cut out with a chisel 1 in. square 
holes, so that the sheets will slip over the pins P P 
(see Fig. 2.) 

Suppose a model is age of the vessel whose longi- 
tudinal plan is shown in Fig. 3. 

1st. Divide the length into about twelve equal intervals, 
and then fron: the body-plan make a tracing of the form 
of the vessel at the centre of each interval. 

Mark on the tracing the assumed position of the centre 
-of gravity of the vessel, and draw a horizontal line 
through it. 

Lay the tracing of the body-plan upon each section so 
that the centre lines coincide and prick off the form of the 
vessel at that place, after which cut the sections with a 
pair of scissors closely to the marks. 

Take the first section and lay it over the square pins on 
the plate A, Fig. 2; varnish it with spirit-varnish and 
then put on the second section, and so on unti! the whole 
of the sections are together. 

The square pins P P on the plate A will keep all the 
sections fair to each other. Before removing the model 
lay a straightedge on each side of the pins P P and N N 
and draw the linesaa and bb; exactly between these 
lines will be the mean centre lines of all the sections ; by 
working to these centre lines any error due to the holes 
not being cut quite fair, or to the sections being slightly 
out of place, will be practically neutralised. 

When the model is removed from the plate it should 
again be varnished, and when dry put into a copying 
press and slightly pressed, somewhat similarly to the plan 
usually adopted with ordinary paper models. The various 
angles for which righting-arms are required should be 
marked on the mode). 

Various lengths of erections can be taken into account 
by using paper of two or three thicknesses. The ordinary 
sections should, however, as already stated, be made of 
four thicknesses un!ess thick oil-paper can be procured. 

The model is fastened to the tee-square B and fixed at 
any angle by a small bolt, which is shown full size in 
Fig. 1; a small bolt must also be put into the tee-square 
C, so that only the sections when immersed in the water 
affect the equilibrium of the balance. 

If prepared paper, with the eau holes cut out, is 
“ - in stock, models can be quickly made. 

Further experiments seem to indicate that with a 
slightly modified form of balance, the paper sections need 
not be joined together, if this does not entail any loss of 








Gregory, on the ‘‘ Tenacity of Spun Glass,” described 
before the Society on February 12th, and the necessity of 
using such fibres in experiments on which Professor Riicker 
and the author are engaged. 

The various methods of producing organic fibres such as 
silk, cobweb, &c., and the mineral fibres, volcanic glass, 
slag wool, and spun glass were referred to, and experi- 
ments shown in which masses of fibres of sealing-wax or 
Canadian balsam were produced by electrifying the 
melted substance. 

In producing very fine glass fibres the author finds it 
best to use very small quantities at high temperatures, 
and the velocity of separation should be as great as 
possible. The oxyhydrogen jet is used to attain the high 
temperature, and several methods of obtaining a great 
velocity have been devised. The best results obtained 
are given by a crossbow and straw arrow, to the tail of 
which a thin rod of the substance to be drawn is 
cemented. Pine is used for the bow, because the ratio of 
its elasticity to its density (on which the velocity attain- 
able depends) is great. The free end of the rod is held 
between the fingers, and when the middle part has been 
heated to the required temperature the string of the cross- 
bow is suddenly released, thus projecting the arrow with 
great velocity and drawing out a long fine fibre. By this 


means fibres of glass less than in. in diameter can be 


made, 

The author has also experimented on many minerals, 
such as quartz, sapphire, ruby, garnet, feldspar, fluor 
spar, augite, emerald, &c., with more or less success. 
Ruby, sapphire, and fluor spar cannot well be drawn into 
fibres by this process, but quartz, augite, and feldspar 
e very satisfactory results, Garnet, when treated at 
ow temperatures, yields fibres exhibiting the most beauti- 
ful colours. 

Some very interesting results have been obtained with 


quartz from which fibres less than 105.000 in. in diameter 


have been obtained. It cannot be drawn directly from 
the crystal, but has to be slowly heated, fused and cast in 
a thin rod, which rod is attached to the arrow as previously 
described. 

Quartz fibre exhibits remarkable properties, as it seems 
to be free from torsional fatigue, so evident in glass and 
metallic fibres, and on this account is most valuable for 
instruments requiring torsional control. The tenacity of 
such fibres is about 50 tons on the square inch. 

In the experiments on the fatigue of fibres great dif- 
ficulty was experienced in obtaining a cement magneti- 
cally neutral, and sealing-wax was found the most 
suitable. 

An experiment was performed illustrating the fatigue 
of glass fibres under torsion and diagrams exhibited 
showing that the effect of annealing them is to reduce the 
sub-permanent deformation to about one-tenth its original 
amount under similar conditions, 

Annealing —_ fibres does not improve their torsional 
properties and renders them rotten. 

Besides the use of quartz for torsional measurements, 
the author believes that quartz thermometers would be 
free from the change of zero, so annoying in glass ones. 
He exhibited an annealed glass spiral capable of weighing 
a millionth of a grain fairly accurately, and ae a 
diffraction grating made by placing the fine fibres side by 
side in the threads of fine screws. Gratings so made give 
banded spectra of white light. 

The author regretted that his paper was so incomplete, 
but thought the results already obtained would of 
interest to the Society. 

Professor W. G. Adams congratulated the author on 
his most interesting paper, and considered the results to 
be of great importance. He believed the banded spectra 
exhibited by the grating were probably due to internal 
reflection within the fibres. 

Mr. Cunyngham asked whether the glass mirror used 
in the torsional experiments was magnetic, to which the 
author replied that this was probable, but even this 
assumption did not explain all the peculiarities observed. 

A paper by Professor Pickering was postponed till the 
next meeting on April 23rd. 


Ba 3 
10,000 





Great WESTERN RaILWAy, WoLVERHAMPTON—StTaF- 
FORD-ROAD JUNIOR ENGINEERING Soctrty.—A meeting 
of the above Society was held on Wednesday, March 30, 
under the presidency of Mr. Joseph Armstrong, when a 

per was read by Mr. E. Yates on ‘‘ Dynamo-Electric 

achinery.” ‘Through the kindness of Messrs. Elwell, 
Parker, and Co., Limited, who supplied storage batteries, 
the room was efficiently lighted by the electric light. A 
number of dynamos and motors of various designs, to- 
gether with a plentiful supply of electrical apparatus, 
were exhibited at work. The ee dealt in an interest- 
ing and exhaustive manner with the principles and advan- 
tages of the different forms of dynamos, and, in addition 
some valuable information was given as to their ractical 
working. After an address from the President, the meet- 
ing terminated with the usual votes of thanks, 








he should call attention to the failure of certain vessels, 
porwr aca to fulfil the purposes for which they 
were built. 


The large three-horse omnibuses of the Metropolitan 
Railway Company plying between Portland-road Station 
and Charing Cross are now lighted with gas, a store of 
which, equal to three or four evenings’ consumption, is 
carried by each vehicle. 


Mr. Edward Woods, President of the Institution of 
Civil Engineers, will give a conversazione on Wednesday, 
May 25 (Derby Day). It will take place in the South 
wy “ot Museum by the kind permission of the Lords 
of the Committee of Council on Education. 


The new armour-clad Renown, built by Armstrong, 
Mitchell, and Co., on the Tyne, and engined by Hum- 
hrys and Tennant, is to be launched on the 9th inst. 
Previews to leaving the ways she is to have her name 
changed to Victoria, in commemoration of the jubilee 
year. 


The gross receipts of the twenty-two principal railways 
in the Gnited Kingdom, for the week ended March 27, 
amounted, on 15,388? miles, to 1,099,304/., and for the 
corresponding period of 1886, on 15,259 miles, to 1,094,587/., 
an increase of 129? miles, or 0.8 per cent., and an increase 
of 47171., or 0.4 per cent. 


The first discharge of men from Chatham Dockyard, 
consequent on the reduction of the vote allowed for dock- 
yard wages, took place on Saturday, when about forty 
men left the yard. About sixty other aan“ Fup 
blacksmiths, and plumbers—have received notices of dis- 
charge for Saturday next. 


Messrs. Woodhouse and Rawson, of 11, Queen Victoria- 
street, E.C., have issued a catalogue of electric apparatus 
designed to turn on and light gas-jets situated in inac- 
cessible situations, and in places where sparks and falling 
matches would be dangerous. One arrangement is made 
specially for billiard rooms, 


The steamship Great Eastern arrived in the Mersey on 
Monday, having been brought from Dublin to Liverpool 
for use as a summer pleasure resort, which position the 
ship profitably filled last year. She left Dublin on Sunday 
rage vom Po tow of two Liverpool steam tugs, and on arrival 
in the Mersey was at once moored in the Sloyne. 


The register and lists of the Institution of Civil Engi- 
neers revised to date show that the Institution now con- 
sists of 3868 corporate members, of whom 1568 are mem- 
bers, 2275 associate members, and 20 honorary members 
besides which there are 484 non-corporate associates, an 
949 at bringing up the gross numbers on the books 
to. 5296, 


A any reduction is being carried out in the Ordnance 
Survey Department this year. This is the consequence of 
the near completion of the survey of the United Kingdom. 
No county remains of which the survey is not either in 
progress or completed. The field surveys will be com- 
pleted by August of this year; the plans with contours 
will be completed by September 30, 1889, and the publi- 
cation will be completed by March 31, 1890. 


The Favourite, the smallest with one exception of the 
old armour-clad frigates, left Portsmouth last week in tow 
of a tug for the Thames, having been sold out of the ser- 
vice. The Favourite, 3232 tons, was launched at Dept- 
ford in July,’ 1864, and engined by Lo ga at a total 
cost for hull and machinery of 145,000/. She was pro- 
tected by 44 in. armour, and was last refitted at Ports- 
mouth sixteen years ago at a cost of 7000/., but has been 
for many years declared unfit for further active service. 


The sixth meeting of the Association of the ones 
ham students of the Institution of Civil Engineers was held 
at the Colonnade Hotel on Tuesday last, Mr. J. W. Gray, 
M.Inst.C.E. (vice-president) in the chair. A — was 
read by Mr. E. Dodd, Stud.Inst.C.E., upon “‘ The Past 
and Present Telegraphy,” in which the author gave an out- 
line of the history of the first telegraph line constructed 
in England, and also described the various improvements 
made in batteries, wires, insulators, poles, and other in- 
struments. 


In answer to a question put in Parliament Mr. Forwood 
has stated, with respect to the obsolete vessels which the 
Board have determined to sell, tenders were invited by 
publicadvertisement in December last and several offers 
received, but all were at so low a price that they were de- 
clined, and the vessels still remain unsold. The Board 
are most anxious to extend the area of competition and 
are open to receive offers from any persons willing to buy 
ata fair market price. It is considered that it would not 
prove a saving to the public service for the Admiralty to 
break up ships. 

The Rattlesnake, torpedo gunboat, has made three trials 
of her torpedo tubes at Spithead, in ch of the officers 
of the Vernon. The turret-revolving tubes were found 
to answer, but great difficulty was experienced with the 
stern tube. The torpedo is arranged to be fired through a 
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port about 2 ft. from the water and between the races 

roduced by the twin-screws. The consequence is that 
it falls among broken water, and flops about in a helpless 
fashion. When discharged from the quarter pretty good 
runs can be obtained, but no dependence can be placed 
upon runs directly astern. 


Mr. W. H. Smith has stated in reply to a question put 
in the House, that it is proposed to refer both the Army 
and Navy Estimates to the same Committee, and that it 
should have the usual power of sending for persons, papers, 
and records. Notwithstanding the reference to the on 
mittee, the estimates must be voted in the usual way in 
Committee of the whole House. When the House has 
agreed to the appointment of this Committee, the number 
and constitution of the Committee must be considered in 
consultation between the various parties in the House, 
There will be about twenty-five members. 


A letter from Italy states that the engineering works at 
Genoa are very busy and have a great deal of work in 
hand for the Government. Besides the ironclads Sicilia, 
Re Umberta, and Sardinia, all with engines of 20,000 
horse-power, the Government are having a number of 
first-class torpedo boats built and engined in different 
parts of the country similar to those which have been 
purchased at Elbing, in Germany. There are not want- 
ing indications that Italy, like other European powers, 
will shortly build fast cruisers. Their first-class torpedo 
boats are said to be much superior to those of the English 
———o both as regards sea-going qualities, speed, and 
armament, 


Considerable changes, it is said, are shortly expected 
to be made at the Royal Arsenal, Woolwich, and other 
Government works on the termination of the Royal Com- 
mission on Ordnance Establishments and the Committee 
on Warlike Stores. Among other probable changes it is 
believed that a responsible head or superintendent of the 
Royal Arsenal will be created, thereby insuring one 
control and one system. It is also rumoured that the 
preference given to military officers, or naval and military 
officers combined, in the direction of the Government 
works, will be continued. It is considered more than 
likely that when the time comes for the contemplated 
reorganisation to take place, Colonel E. Maitland, Royal 
Artillery, at present superintendent of the Royal Gun 
—" will be selected as head of the entire establish- 
ment, 


The Times states that much activity is taking place at 
Portsmouth in the preparation of the torpedo flotilla in 
view of the Jubilee naval review. The.ship basin is 
crowded with guerilla craft, most of which have received 
their search lights, while several have been fitted with 
slender after-spars. .The fleet of first-class boats at Ports- 
mouth comprises twenty 125 ft. long (including converted 
** bottlenoses ”) and six of somewhat smaller dimensions. 
The commissioning of such a number of special craft will 
require — training on the part of their crews, and 
as a preliminary it has been a for four to go out to 
Spithead at a time for the trial of their quick-firing guns 
and steaming capacities. No. 81 is expected round at 
Portsmouth at once from Chatham for completion and 
machinery trials, She is the longest boat of the kind 
afloat in the service, and will probably be selected as the 
senior officer’s vessel in the forthcoming evolutions. 


The Chinese ambassador visited the works of Messrs. 
Yarrow and Co., Poplar, last week for the purpose of in- 
specting a first-class torpedo boat for the Chinese Govern- 
ment, which was on that day to undergo her official trial. 


The torpedo boat, which is of the same size and design as | d 


No. 79, constructed by Messrs. Yarrow last year for the 
English Navy, viz., 128 ft. long and 69 tons displacement, 
was afterwards taken down the river for trial, and at- 
tained a mean speed on the mile of 23.882 knots per hour, 
and a mean speed for two subsequent hours of 22.94 knots, 
being nearly a knot per hour more than that of the English 

at. The machinery consists of triple-expansion engines 
and locomotive boiler. She is fitted with steam steering 
gear, &c., and is armed with two torpedo guns and four 
machine guns. So far the Chinese Government possesses 
the fastest and handiest torpedo boat for her size in any 
navy. 

In the House of Commons Mr. Caine having asked the 
First Lord of the Admiralty whether he intended to carry 
out the recommendation of the Committee of Contracts 
that the purchase of hulls and machinery, with the 
contracts of the Works Department, should in future 
be intrusted to the Director of Contracts, Lord G. 
Hamilton replied that the recommendation alluded tc was 
the only one upon which the members of the committee 
were not unanimous. While this committee was sitting 
the Controller of the Navy made a number of alterations 
in the procedure hereafter to be observed in inviting, 
tabulating, and deciding upon tenders for the construction 
of the hulls and machinery of vessels. It is proposed to 
take action on the other of the report by a s y 
adoption of the bulk of the proposals, but it is hoped that 
the new regulations laid down by the Controller will 
accomplish the object of that part of the report to which 
the question put by Mr. Caine referred. 





LAUNCHES AND TRIAL TRIPS. 

THE Lindholmen Engineering Company, Gothen- 
burg, launched on March 19th, a steamer intended 
for the petroleum traffic on the Caspian Sea; it was 
christened the Serjascha. The length is 155 English feet, 
the breadth is 27 ft., and the depth 12} ft. It is calcu- 
lated to carry 500 tons of petroleum with a depth in the 
water of 93 ft. Engines (70 horse-power), boiler and oil- 
pumps will be forthwith og on board, and the boat will, 
when ready, proceed to St. Petersburg en route for Baku. 
Another petroleum steamer, a sister boat to the Serjascha, 








is in hand at Lindholmen, to the account of the same 


Baku firm. 





On Tuesday, March 22, the Pholas, a twin-screw hopper 
dredger, which has been built to the order of the Bombay 
Port Trust by Messrs. David J. Dunlop and Co., Port- 
Glasgow, successfully completed her dredging and speed 
trials. She is built of steel, and measures 155 ft. by 31 ft. 
by 10 ft., the = having a capacity of 10,000 cubic 
feet, while her hull has a a of 500 tons for 
carrying dredged materials. he propelling machinery 
consists of two pairs of surface-condensing engines of 
350 horse-power, which gave a speed of fully eight knots 
to the vessel on trial, with a deadweight of 500 tons of 
spoil on board. The dredging machinery, supplied by 
Messrs. Stothert and Pitt, engineers, Bath, consists of 
two cranes with their buckets placed fore and aft of the 
hopper, and in the centre of the vessel. They are of the 
horizontal type, having horizontal cylinders, and centre- 
pin instead of crane-post. They are nominally of 10 tons 
power, and are equal to lifting easily with the single chain 
a load of 6 tons. They are each fitted with a Wild’s 
dredger bucket nominally of 14 yards size, and the pecu- 
liarity of the buckets is that the whole of the operations 
of opening, closing, filling, and disc ing are perform 
by the single lifting chain of the crane. On trial of these 
cranes and buckets, it was found that in free working they 
brought up from 3 to St yer’ of stuff at the rate of forty 
lifts per hour, but which might easily be increased to fifty 
or sixty lifts per hour if the work were done by an expe- 
rienced man. We hope to illustrate this vessel shortly. 


On Wednesday, the 23rd ult., the Grangemouth Dock- 
yard Company launched from their shipbuilding yard on 
the Forth a handsomely modelled steel screw steamer 
named the Nouvelle Vo pong which the following 
are the particulars: Length between perpendiculars, 
150 ft. by 22 ft. by 10 ft. depth of hold to main deck, 
and 17 ft. to saloon deck. The = are being fitted on 
board by Messrs. Dunsmuir and Jackson, Glasgow. The 
vessel was built to the order of Messrs. wW. F, Roberts and 
Co., Live 1, for General B. Riviere on behalf of the 
Haytian Government, and is intended to trade on the 
coast of Hayti and to carry the mails. The Grangemouth 
Dockyard Company have two other vessels on the stocks, 
exact duplicates of the one launched for the same owners. 








The steel steamer Lancashire Witch, the first of the 
fleet of boats of the new Isle of Man Steam Navigation 
Company, Limited, was on the 23rd ult. successfull 
launched from the shipbuilding yard of Messrs. Jose 
L. Thompson and Sons, shipbuilders, Sunderland. e 
dimensions of the vessel are : h over all, 235 ft. ; 
breadth, 30 ft. ; depth to shade deck, 21 ft. This vessel 
is intended to run between Liverpool and the Isle of 
Man, and will have accommodation for about 750 pas- 
sengers, and under ordinary circumstances is expected 
to attain a speed of 20 miles an hour. The engines 
are of the triple-expansion type, and have been con- 
structed by Mr. John Dickinson, of the Palmer’s Hill 
Engine Works, Sunderland, and are likewise of special 
design and construction. The cylinders are 23 in., 
37 in., and 60in., with a stroke of 36 in., and will be fitted 
with Mr. John Dickinson’s crankshaft. ''The boilers are of 
steel, and have large heating and grate surfaces, with 
twelve Fox’s corrugated furnaces. It is anticipated that 
the engines will indicate about 2000 horse-power. The 
peg of this vessel has only occupied twelve weeks, 
the keel being laid on the 22nd of December last. The 
esigns were made by Mr. J. R. Oldham, of Liverpool. 
fig Soy is expected to commence running the first week 
in May. 


On Wednesday, March 23, Messrs. Lobnitz and Co., 
engineers and shipbuilders, Kenfrew, launched the first of 
a series of hopper barges which they are building to the 
order of the Suez Canal Company to be employed on the 
works of the canal. These hopper are built of iron, 
and are 135 ft. long by 25 ft. beam by 114 ft. deep. They 
are propelled by two pairs of compound engines, working 
the twin propellers independently, and indicating collec- 
tively fully 300 horse-power. After the launch the 
hopper barge was moored in the wet dock, where she 
will receive her machinery, constructed by the builders, 
and be rigged and fitted out for the voyage to Port 
Said. Messrs. Lobnitz and Co, are building for the 
same ery a very large and powerful dredger, speciall 
designed for the removal of the hardest strata to be dealt 
with in the canal. They have also under construction a 
large crane pontoon, designed for discharging machinery 
a heavy goods from large Transatlantic steamers and 
conveying these to the wharf in the Harbour of Colon. 


On March 23 the trial trip of the new steam cutter 
Jubilee, which has been built and just completed by 

essrs. W. B. Thompson and Co., of Dundee, took place. 
The Jubilee is built of steel, and schooner-rigged, with a 
length of 130 ft. and a breadth of 21ft. Her net tonnage 
is 56 tons. The motive power is supplied by two inverted 
compound surface-condensing engines, of 66 nominal 
horse-power, sufficient, it is expected, to drive the vessel 
at a speed of 12 knots an hour. On the measured mile at 
Dundee the Jubilee attained an average speed of 104 knots 
per hour, and this rate was maintained during nearly the 
whole of the run. 








Messrs. Russell and Co., Port-Glasgow, on Thursday- 
March 24, launched the Clan Buchanan, an iron four, 
masted sailing ship of 2100 tons net register, which has 
been built for Messrs. Thomas Dunlop and Sons, Glasgow. 


With the same tide, Messrs. Alexander Stepben and 
Sons, Linthouse, Govan, launched an iron four-masted 





sailing ship, named the Armadale, a vessel of about 2000 
tons gross register. She has been built to the order of 
Messrs. J. and A, Roxburgh, of Glasgow. 


Also on the 24th ultimo, Messrs. Hall, Russell, and Co., 
Aberdeen, launched the St. Sunniva, a steel screw steamer 
of about 1000 tons gross register, and measuring 236 ft. by 
30 ft. by 22ft. She has been built to the order of the 
North of Scotland and Orkney and Shetland Steam Navi- 
gation Company, and is intended exclusively for passengers, 
and specially for the tourist traffic between Leith and 
Aberdeen and Norway. She is being fitted by the builders 
with triple-expansion engines of 1950 indicated horse- 
power, and with two steel boilers having a working pres- 
sure of 160 lb, per square inch. 


Messrs. John Cran and Co., Leith, on Saturday, 
March 26, launched a steel twin-screw tug steamer, 
named the Fanny, built to the order of Mr. T. A. 
Walker, London. She measures 70 ft. by 14 ft. by 6 ft., 
and is being supplied by the builders with two pairs of 
compound surface-condensing engines of 20 horse-power 
nominal. 

On Saturday, March 26, there was launched from the 








ed | shipbuilding yard of Messrs. Ed. Finch and Co., Limited, 


into the Wye at Chepstow, an iron screw tug steamer, 
built to the order of the Commissioners of Carling- 
ford, Lough Greenore, Ireland. The dimensions of the 
vessel are as follows: Length 85 ft., breadth 19 ft., 
depth 8 ft. 6in.; she will be fitted with compound 
surface-condensing engines of 250 indicated horse-power, 
and with a special — winch —— by a set of three- 
cylinder engines for careening buoys, setting moorings, 
&c., in the harbour. 


On March 26th there was successfully launched from 
the shipbuilding and engineering works of Messrs. Os- 
wald, Mordaunt and Co. of Southampton, a fine steel 
screw steamer, at Oe a. = about 1 — 
gross register, and of the following dimensions : Length, 
xtreme 270 ft.; breadth 34 ft. 3in.; depth 21 ft. The 
vessel has been built to the order of the Linea de Vapour, 
Serra Bilbao. The engines and boilers are by the same 
firm, triple expansive, with cylinders 214 in., 33 in. and 
55 in. diameter by 39 in. stroke. Steam is supplied by a 
ea gE ao boiler enn gs for a working 

of 1 r square inch. uring construction 
the. hull avd en ee. base been under the superin- 
tendence of Mr. J. Wilkie, assisted by Mr. S 


The steel steamer Cabo Penas, built for the Spanish 
line of Messrs. Ybarra and Co., of Seville, was launched 
from the shipbuilding yard of Messrs. Joseph L. Thomp- 
son and Sons, North Sands Shipyard, Sunderland, on 
Monday afternoon the 28th ult. The vessel is of the 
following dimensions, viz.: Length ovér all, 260 ft. ; 
breadth 36 ft. ; depth of hold 23.6 ft. ; built on the longitu- 
dinal double-bottom system, under special survey for the 
highest classification. The steel used in the construction 
is of the Siemens-Martin process, and manufactured by 
the Consett Steel Company, Blackhill. The engines, 
which are of the triple-expansion type, are being built by 
Messrs. Blair and Bo. Stockton, and are of 700 horse- 
power. The builders have a similar vessel in course of 
construction for Messrs. Ybarra, which will be launched 
on the 7th of next month. 


On Tuesday, March 29, the Fairfield Shipbuilding and 
Engineering Company, Govan, launched the first of a 
fleet of dle steamers for the Isle of Man, Liverpool, 
and Manchester Steamship Company, and intended for 
their ‘‘Manx Line,” running between Liverpool and the 
Isle of Man. She is named the Queen Victoria, in com- 
memoration of the Jubilee, and is a vessel of handsome 
model of 1500 tons gross. A speed of 20 knots per hour 
is expected on regular survice, being e ual to fully 
23 miles; the boat measures 340 ft. by 39 ft. by 24 ft. to 
upper decks. There are eight water-tight bulkheads, 
seven of which are carried up to the main deck. The 

ropelling machinery will consist of a set of compound 
iananal engines, the diameter of the high-pressure cy- 
linder being 61 in., and that of the low-pressure 112in., 
with piston streke of 6 ft. 6in. The former is placed on 
the top of the latter. Vickers’s crucible steel is used 
for the paddle shafts, crank, and crank-pins. Steam, of 
a working pressure of 110 lb. per square inch, is supplied 
by four double-ended steel boilers, 15 ft. in diameter by 
19 ft. 6 in. long, and fitted with Fox’s corrugated fur- 
naces, 24 in all. A duplicate steamer, to be named the 
Prince of Wales, will shortly be launched from the same 
yard. 

On Wednesday, March 30, the steel paddle steamer 
England, which was lately built and engined by the Fair- 
field Shipbuilding and Engineering Company, Govan, for 
the Zeeland Steamship Company, of Flushing, Holland, 
for a new daylight passenger and mail service between 
Flushing and Queenborough, ran her official trial trip on 
the Firth of Clyde, the results bein highly satisfactory 
to all concerned. On the measur ile at Skelmorlie, 
she attained a speed of 19} knots per hour with the 
engines working at 39 revolutions per minute, being 
94 knots in excess of the specified s . The England is 
a vessel of 1700 tons gross, and measures 286 ft. by 
35 ft. 3 in. by 23 ft.3in. She is fitted with a set of com- 
pound oscillating engines with surface condensers, the 
cylinders being 60 in. and 104 in. in diameter, respec- 
tively, with piston stroke of 7 ft. Steam is supplied by 
four steel single-ended cylindrical tubular boilers. The 
vessel has been constructed with all the latest improve- 
ments to meet the requirements of Lloyd’s special survey 
for Channel service, and the accommodation throughout 
is of the most luxurious description for the comfort of the 


cott. 








passengers, 
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Society or EncIngERS.—At a meeting of this Society, 
held on the 4th of April, at the Westminster Town Hall, 
Professor Henry Robinson, President, in the chair, a 
paper was read on ‘“‘ The Shone Hydro-pneumatic Sewer- 
age System,” by Mr. Edward Ault, The authorintroduced 
his subject by a general consideration of the conditions 
and difficulties of successfully dealing with sewage, 
especially the difficulty of reconciling proper sizes and 
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(For Description, see Page 320.) 








gradients of sewers with economy in the depth of the, 


sewers below the surface. He urged the advantages of 


ENGINES OF THE SS. “MARYLAND.” 
CONSTRUCTED BY THE CENTRAL MARINE ENGINEERING COMPANY, ENGINEERS, WEST HARTLEPOOL. 
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Ma if < wy x 
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the system—1l. Eastbourne, where it has been added to 
the original system, and has been in successful operation 


separating the rainfall from the sewage proper, and | for about six years, 2. The Houses of Parliament, where 


showed how the Shone system enabled the engineer to 
overcome these difficulties. The automatic action of the 
ejector and the house-sewer flushing-tank was then de- 
scribed by the aid of diagrams. e author then gave 
particulars of three typical instances of the application of | 





it has been applied recently. 3. Henley-on-Thames, 
where the whole sewerage of the town has n laid out 
for its adaptation. He mentioned, also, instances of its 
use for other and more specific purposes at Warrington 
and Southampton, 
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PATENT AGENTS. 

THE opinion expressed in the report of the Com- 
mittee appointed by the Board of Trade to inquire 
into the duties, organisation, and arrangements of 
the Patent Office, that it would be of public advan- 
tage to provide a means of securing a roll of patent 





agents consisting of duly qualified persons, the 
admission to which should be possible and easy for 
all persons so qualified, constitutes by far the most 
important and valuable suggestion contained in the 
report. We say this deliberately, and having in 
view, not the interest merely of the profession, but 
rather the interests of the public in general and of 
inventors in particular. 

There can be no doubt the officials at the Patent 
Office fully merit the praise accorded to them by 
one influential witness for the very pleasant, 
thoroughly business-like way in which assistance is 
given to those who prefer to take out their own 
patents. The gentleman in question thought it 
only due to the Office that it should come, as from 
the institution he represented, that this had given 
general satisfaction to patentees and inventors, ‘‘ if 
not to patent agents.” Now, in this connection 
there would seem to have been some misapprehen- 
sion. Itis notorious that for very many years lead- 
ing patent agents endeavoured to bring about 
amendments in the law; that many of the changes 
Mr. Chamberlain’s Bill underwent, before it was 
passed into law, were brought about by the patent 
agents; and that a number of the changes so 
brought about were such as tended to make it 
easier, not more difficult, for inventors to take out 
their own patents. 

In no instance whatever, so far as we know (and 
we watched the progress of the various Bills, year 
after year, very closely), did the patent agents 
endeavour to oppose any measure calculated to 
facilitate the transaction of business by inventors, 
without professional help. On the other hand, 
they did urge the adoption of alterations calculated 
to reduce the number of cases in which patents 
would be completed, even through patent agents, 
thus saving the pockets of inventors at the cost of 
the profession. 

The provision for advising applicants when their 
inventions conflicted, was inserced at the instance of 
the patent agents. If they had regarded the matter 
from a merely selfish point of view, they would 
obviously have reasoned thus: ‘‘ With such a large 
increase in the number of applications, no doubt 
one application will often conflict with another, and 
if the later applicant be warned, he will not proceed 
any further, and so we shall lose business, There- 
fore it will not be to our interest, but quite the re- 
verse, to suggest that a comparison of pending 
applications should be instituted, and that notices 
should be sent to the applicants where their inven- 
tions appear to conflict.” That, so far from adopt- 
ing this selfish line of reasoning, the patent agents, 
on the contrary, went out of their way to induce 
the Government to try and protect applicants from 
loss, speaks volumes, and goes to show very clearly 
that, when they are suspected of thinking of them- 
selves only, a very serious injustice is done to them, 
however unintentionally, 

Complaint has been made, and with good reason, 
that the arrangements at the Patent Office, under 
the new law, have had, in practice, the effect of 


68 | misleading inventors ; and have resulted in their 


acquiring invalid patents, under the impression 
that all the kind attention shown to them at the 
Patent Office, constituted a guarantee that their 


30 | specifications once accepted, and their patents once 


sealed, were sufficient.and valid. A patent may be 
valid, yet may fail to amply cover the invention, 
The wording of the claims is of the utmost import- 
ance ; to draw a good and reliable claim requires 
great skill, experience, and knowledge of patent 
law and practice. Many patents have issued on 
specifications known to be bad. Yet, all the time, 


335 | the poor patentees have laboured under the impres- 


sion that the official examination afforded ample 
security. It was in view of this that we, on a 
previous occasion, referred to the examination 
system as not only a failure, but also as being 
cruelly misleading. Some highly educated in- 
ventors, who have studied patent law, and can ap- 
preciate all the nice points involved,’may sometimes 
succeed in doing as well for themselves, as an able 
patent agent might do for them. But we never 
knew of an educated and experienced patentee who 
was not ready to admit, when asked, that he had 
derived valuable assistance from the qualified 
patent agent. The examination system is officially 
acknowledged to have had the effect that Sir 
William Thomson said the provision for comparison 
of pending applications and notices of interference 
would have, if found not to work satisfactorily, 
viz., that of engendering a false confidence ; thereby 
making it worse than not having it at all, No one 





can read the evidence given before the Committee, 
without perceiving that grave responsibility must rest 
upon all who may be parties to allowing inventors 
to rely implicitly upon the examination system. It 
affords no security to the patentee, and (if a novice) 
he is simply cruelly misled, if he be induced to 
suppose that he can do as well without professional 
assistance as with it. 

It is when the validity of a patent comes to be 
questioned that the serious consequences are dis- 
covered which so often result from unskilful draft- 
ing of specifications and claims. It is, no doubt, 
highly creditable to officials that they endeavour to 
do the best they can to put matters right. But 
who, let us ask, are the officials in the Patent Office 
who would claim to have had all the necessary ex- 
tensive scientific and legal training and practical 
experience in patent cases to constitute them (how- 
ever well-intentioned) reliable guides and judges on 
all the nice points bearing upon the validity of 
letters patent ? The suggestion that persons should 
be required to qualify before being allowed to prac- 
tise, and that they should be subject to some con- 
trol, did not emanate from the patent agents them- 
selves. As we have on previous occasions pointed 
out, the late Mr. W. M. Hindmarch, Q.C., who, as 
is well known, was a high authority on patent 
matters, and who was one of the Royal Commis- 
sioners appointed in 1862 to inquire into the work- 
ing of the law relating to letters patent for inven- 
tions, made, as such commissioner, a separate 
report, dated September 29, 1864, in which he 
said; ‘‘I beg leave to recommend that the names 
of all the present patent agents should be registered 
in the office of the Commissioners of Patents ; and 
that no person should hereafter be permitted to 
practise as a patent agent until examined by some 
competent authority, in order to ascertain his com- 
petency ; that all persons so registered as patent 
agents should annually obtain certificates of their 
right to practise, and should be made liable to 
be punished for misconduct by the Lord Chancellor 
or the Master of the Rolls.” 

Mr. Leonard Edmunds, Clerk of the Patents, 
before the Royal Commission in 1862, and Mr. 
Bennett Woodcroft, F.R.S., Superintendent of 
Specifications and Chief Clerk of the Patent Office, 
before the Select Committee in 1872, urged the 
desirability of establishing a roll of patent agents. 
Mr. Woodcroft said: ‘‘ After an experience of up- 
wards of twenty years in the administration of the 
Act of 1852, which was founded in many essential 
particulars on a scheme circulated by me to up- 
wards of 1000 patentees (see Minutes of Evidence, 
House of Lords Committee, May 10, 1851), and 
which on the whole has worked well, the first and 
greatest improvement which I would venture to 
suggest (after carrying the law of 1852 into full 
operation) would be to oblige all patent agents to 
take out a license to practise under the control of 
the Commissioners of Patents.” 

Some years ago, when Mr. Chamberlain was 
President of the Board of Trade, a memorial was 
presented to him, in which it was urged that patent 
agents should be registered and placed under 
control. It was signed by no less than four thou- 
sand persons, amongst these being many well-known 
scientific men, and a large number of skilled work- 
men. Surely, then, there has been available for years 
more than ample testimony, from unbiassed sources, 
of the need of some change in the law with respect 
to patent agents, The matter is one we have re- 
peatedly referred to, and the evidence contained in 
the report lately issued, fully indorses in effect 
what we have from time to time said. Indeed, we 
have never been able to quite understand why the 
creation of a roll of patent agents was not provided 
for in the Act of 1883; we can only suppose it was 
through anxiety to pass some measure, in view of 
the frequent unsuccessful attempts previously made 
to do so, coupled with apprehension of failure 
should too much be attempted. It is true Mr. 
Chamberlain made some strong remarks anent the 
profession ; but they, after all, had reference, not 
to the respectable members of it, but to the black 
sheep, whose existence constitutes one very strong 
reason for placing practitioners under control, as a 
protection to the public, and more especially to 
inventors of the working class. As Sir William 
Thomson truly said, in his evidence before the 
Board of Trade Committee, ‘“‘ there are a great 
many most excellent men who are patent agents.” 
Clearly, those who enjoy the highest reputations, 
and who are always fully occupied, have nothing 
to gain by the creation of a roll, which would be of 
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advantage, so far as patent agents themselves are. 
concerned, only to such as are less known and have 
comparatively little to do. Indeed, practitioners of 
the better class might well object to be placed on a 
par with some of those whose names must neces- 
sarily be registered should a roll be created. 
No doubt one idea the framers of the Act of 1883 
had in mind, was to enable inventors to dispense 
with the services of patent agents. But this has 
not been found consonant with the interests of in- 
ventors themselves. The evidence on this point 
is unanswerable. Let us again quote from (to use 
the words adopted by the Committee in their 
report) ‘‘so important a representative of in- 
ventors as Sir William Thomson.” Surely if 
there be an inventor in the world who could 
thoroughly well draw up his own specification and 
claims (dictating them, probably, in less time than 
it takes to go to and instruct his patent agent), 
leaving his secretary to do the rest, Sir William is 
that inventor. Yet what does he say ?—‘‘ The ques- 
tion of obtaining a patent without the assistance of 
a patent agent is a very important one that has been 
raised in connection with the late Act. It was 
arranged that an applicant might act altogether in- 
dependently of a patent agent, and no doubt that 
was a very beneficial arrangement. Inventors, 
however, find that, notwithstanding the excellence 
of the arrangement in connection with the Office, it 
is in most cases necessary to have the assistance of 
an agent.” There we have the strongest possible 
official testimony, bearing out just what we have 
repeatedly urged in these columns. 

Mr. Reader Lack, Comptroller-General, in his 
evidence to the Committee, with reference to the 
action of the Office in dealing with the applications 
of poor inventors not represented by agents, said : 
‘* We have tried by letter to point out where the 
specification was defective; and, at last, if they 
cannot do anything better, we have been obliged 
to accept an incomplete specification.” He also said, 
‘*T agree with the suggestion that it is desirable to 
have an authorised class of patent agents. It seems 
to me that it would be a great advantage to in- 
ventors if they could be assured that persons prac- 
tising as patent agents ‘were fully qualified to 
perform the duties required.” Again the Comp- 
troller said; ‘‘ What we want is this, that every 
person who puts up his name outside his office as a 
patent agent should be duly certified, so that any 
person going to the office of a person who ad- 
vertised himself as a patent agent should have the 
authority of the Institution for supposing him to 
be a qualified and proper person to deal with his 
papers.” 

The Deputy-Comptroller, Mr. Clark Hall, was 
equally clear in his evidence to the Committee, 
from which the following are extracts: ‘‘I know 
there has been a considerable objection on the part 
of the patent agents to the system of examination 
adopted, and so far as I have understood the nature 
of the objection, what I think it is founded upon is 
a desire on the part of the patent agents to obtain 
something in the nature of a benevolent examina- 
tion, if 1 may so call it—that is to say, that we 
should point out to them whether or not we con- 
sider the specification is in good order, and leave it 
to them, upon their own responsibility, to say 
whether or not they would adopt the suggestions of 
the Office. “If such a principle of examination were 
adopted, it would, I think, be a very useful one for 
the agents. But there is this great objection to it, 
I think: We find under this Act that, owing partly 
to the reduction of the fees, and I think partly 
to the examination system, many ignorant in- 
ventors apply direct without the assistance of an 
agent, and if it were understood that we should 
make a benevolent examination merely, the public 
would be still more encouraged to consider that the 
Patent Office gave them whut they called good 

atents, and they would apply direct in larger num- 

rs than before. . I think such an exami- 
nation as that which I have called a benevolent 
examination would tend to lead the public still 
more to apply for patents themselves, and that I 
think is a bad thing, because their specifications are 
so badly drawn. Very often the specifications we 
have to pass we know are not such as could be 
maintained in a court of law.” 

In answer to questions put to him with respect to 
registration of patent agents, and the placing of 
some control over them, the Deputy Comptroller 
said: ‘*The Patent Office encourages and desires 
all applications to be made through patent agents. 
. ... Ithink any person who sets up as a patent 





agent might very fairly be called upon to be 
registered as capable to act in that capacity.” 

All the evidence goes to show that it will be in 
the public interest to recognise the patent agent’s 
profession and give it a proper status. No doubt 
some persons who now practise as patent agents 
will object to the restraint, and will try to kick 
against the requirement that they should conduct 
themselves with propriety and carry on business in 
a respectable and professional manner. But that 
should not stand in the way of legislation that will 
be productive of public benefit. No one has ever 
suggested that any undue restriction should be placed 
upon inventors wishful to do their own work. But 
it is certainly not in their interest to live ina fool’s 
paradise. An inventor who spends his time and 
money in getting an invalid patent, believing that 
he saves money by relying upon the sufficiency of 
the Patent Office examination to protect him from 
the consequences of his own ignorance of patent 
law and practice, is to be pitied ; always supposing 
that he has been misled, or has laboured under 
misapprehension. The publication of the evidence 
taken by the Committee will, we trust, go 
far to prevent such unfortunate and fatal misap- 
prehension in the future. It is to be hoped, also, 
that it will lead to measures that will effectually 
prevent impostors posing as qualified patent agents, 
and in that guise preying upon unwary inventors. 
On this point, however, we do not feel altogether 
sanguine. The measures suggested by the Com- 
mittee will, if carried out, be productive of public 
benefit, but the door will still remain open toa 
dangerous extent. This, however, will be realised 
in course of time ; just as it has been found out by 
painful experience, that legislation will not enable 
an ordinary inventor, unversed in patent law and 
practice,'to successfully act as his own patent agent, 
notwithstanding all the official examination and the 
earnest efforts of officials to render such a result 
possible. 





THE SOCIETY OF TELEGRAPH 
ENGINEERS. 


A PAPER on the ‘‘ Resistance of Faults in Sub- 
marine Cables,” by Mr. A. E. Kennelly, an elec- 
trician of the Eastern Telegraph Company, was 
read at the meeting of this Society on March 24th. 

It has long been known to electricians engaged in 
cable-work that the electrical resistance of a 
‘* fault” in the insulator diminishes when the cur- 
rent passing through it increases in strength, so 
long as the area exposed to the sea-water is kept 
constant. Mr. Kennelly, after repeated experi- 
ments, has found that the resistance of a constant 
area varies inversely as the square root of the cur- 
rent strength ; and that the resistance to a constant 
current varies inversely as the square root of the 
exposed area. It follows, if these connected results 
are true, that the resistance of an exposed area is 
halved by quadrupling the strength of the tra- 
versing current ; or ifthe current remains constant, 
by quadrupling the exposed area. 

The practical difficulty in making such tests arises 
from the ‘‘ polarisation” of the fault. This is due 
to gases or salts accumulating on the area exposed, 
or to the gases opposing an electromotive force to 
the current, which alters with the latter. In most 
cases, however, the fault is sufficiently large to 
allow the gases generated by the current to escape 
without accumulating at the fault. 

From Mr. Kennelly’s experiments it would appear 
that for feeble currents—that is to say, testing 
currents below 25 milliampéres—the observed re- 
sistances do not seriously diverge from the above 
laws, except, perhaps, where the length of cable 
between the observer and the break is very short, 
and that by observing the resistances with definite 
current strengths the actual resistances of a com- 
plete ‘‘ break” can be determined. 

The following Table shows how the resistance of 
a break on one of the Eastern Telegraph Company’s 
cables varied with testing currents below 25 milli- 
amperes. In the experiments from which the Table 
was compiled by Mr. Kennelly, the law above given 
was subjected to a crucial examination. All the 
readings for it were taken by the well-known Wheat- 
stone bridge method of measuring resistances to a 
‘* false zero” with a rather ‘‘ dead-beat” galvano- 
meter as soon after the cessation of the battery 
current and the discharge from the cable as possible 
—in general at an interval of between one and two 
seconds. 

The Table seems to show that when the resist- 


ance of a break is steady for a particular steady 
current traversing it of less than 25 milliampéres, 
the resistances it offers follow the law of inverse 


TaBLe.—Broken Cable. 








L Il. Ill. IV. V. 
Calculated 
Testing Cur- ‘i 
rent. Milliam’ ,esistance (Estimated) Teststance | ‘Brealt from 
ggg of Cable be yar of Brake | Observation 
"a. He. _ and Break. *| Observed. | with 4 Milli- 
; ampéres. 
ohms, ohms, ohms, ohms, 
1 1818.2 1778 110.2 90.2 
2 1833.2 oe 55.2 63.8 
3 1828.2 50.2 62.1 
4 1823.1 45.1 
5 1818.1 40.1 40.3 
6 1813.1 35.1 36.9 
7 1811.1 33.1 34.1 
8 1809.1 31.1 31.9 
9 1807.1 29.1 30.0 
10 1805.1 27.1 28.5 
11 1804.1 26.1 27.2 
12 1803.1 25.1 26.0 
13 1802 24 25.0 
14 1801 23 24,1 
15 1801 23 23.3 
16 1800 22 22.6 
17 1799.5 21.5 21.9 
18 1799 21 21.8 
19 1799 21 20.7 
20 1798.5 20.5 20.2 
21 1798.5 20.5 19.7 
22 798 20 19.2 
23 1797.5 19.5 18.8 
24 1797 19 18.5 

















square roots of the current strength with sufficient 
accuracy for the purposes of measurement. 

For the future Mr. Kennelly entertains the hope 
that the law can also be applied to results obtained 
by the ‘‘deflection” method of testing. If so, 
hardly any calculation would be required, for so 
long as the currents sent from the battery do not 
exceed 25 milliampéres the resistances to the break 
would be inversely proportional to the square roots of 
the observed deflections from the true zero scale, 
while the artificially reproduced deflections would 
be adjusted to the polarisation or false zero only. 
It would therefore be merely necessary to adjust 
so as to obtain convenient deflections from the true 
zero and their quadruples ; then observing the false 
zero as soon as possible in each case, to reproduce 
by resistance the deflection from that false zero. 
The absolute current strengths through the break 
would not be of consequence. It may also be pos- 
sible to extend the range of current strengths that 
can be employed by experimentally arriving at an 
empiric series of currents above 25 milliampéres, 
for whose components, and for a particular interval 
of false zero reading, the rate of diminution in the 
break resistance will be determinable. 

In measuring the resistance of a cable fault, as 
Professor Ayrton pointed out, there are three ele- 
ments to be known, the resistance of the conductor 
up to the fault, the resistance of the fault itself, 
and the ‘‘ polarisation” or earth current. The well- 
known test of Sir Henry Mance, who was present 
at the meeting, eliminates the ‘ polarisation” ele- 
ment, and the new researches of Mr. Kennelly, if 
fully borne out by further experience, eliminate the 
latter. The author has therefore made an im- 
portant contribution to this branch of engineering. 


TORPEDOES. 

In our issue of February 25th we defined the 
qualities that should be combined in cruisers whose 
principal arm will be the torpedo, and presented 
the conditions which will largely govern the selec- 
tion. Let us look carefully into those conditions 
and see if we can find one which can be reasonably 
accepted as a substitute for the much-condemned 
Whitehead—one that possesses the greatest num- 
ber of requisites united to the means of producing 
the greatest amount of destruction. 

In treating the subject, we will omit any con- 
sideration of net defence, for, as we have already 
stated, it is not to be supposed that ships will cruise 
with their nets down, and it is, therefore, safe to 
assume that in sea combats this element of defence 
will not be encountered. 

Whatever views may be held as to the utility of 
controlled torpedoes, electrical or otherwise, their 
use, when operated from naval vessels in motion, is 
not now practicable, and hence they are not entitled 
to a place in this discussion. In fact, the American 
Board, before which one of the most successful of 
the electrical torpedoes (the Sims) was tried, gave 
excellent reasons why such arms could not be 
adapted to naval warfare. 











From the very large list of inventions we have at 
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our dis , but three torpedoes—the Whitehead, 
Swartzkopf, and Howell—are adapted to the pur- 
poses we are now considering, for the automatic 
fish torpedo is the only type that can meet the 
conditions sea-fighting imposes. Admiral Simpson, 
of the United States Navy, has said in relation to the 
little that has been accomplished in this direction, 
‘In seeking for indications of advancement in this 
field the difficulties that surround it are impressed 
upon us by the paucity of the results. The 
essential requirements are, perfect control of 
direction both vertically and laterally.” 

It appears probable that what are now generally 
known as first and second-class torpedo boats will 
be chiefly used for coast and harbour defence, 
where their weapons—the Whitehead torpedoes— 
will be serviceable, although if the new weapon, 
which is attracting so much attention in the United 
States Navy Department, proves in service to be as 
efficient as experiments have promised, it will 
soon replace them. 

We are told that, as far as the system is con- 
cerned, there is no vital difference between the 
Whitehead and Swartzkopf torpedoes, the latter 
being a perfected Whitehead. The advocates of 
the Swartzkopf maintain, however, that the employ- 
ment of phosphor-bronze greatly increases the 
efficiency and life of the torpedo, and the makers at 
Berlin claim superior mechanical work than is to 
be found in any of the manufactories of the White- 
head. They believe that any torpedo of less than 
14 ft. made on this system is useless, notwithstand- 
ing the reports to the contrary, supposed to 
have come from Woolwich authorities, that 9 ft. 
torpedoes have been made and have given excellent 
results. We are unable to find any record of their 
manufacture and successful trial. 

The torpedo we are seeking must be small and 
cheap. The demands for space in a ship are 
enormous, and the smaller the torpedo, the more of 
them can be carried. It must not be forgotten, 
however, that in all comparisons we must consider 
equal charges of explosives ; cost, too, is always an 
important element. The torpedo must possess inhe- 
rent directive force in such an absolute degree that 
there will be insured accurate broadside discharge 
from cruisers when running at their highest speed. 
Further, the torpedo thus discharged must remain 
unaffected by the rolling and yawing to which 
vessels of all kinds are more or less subject, for 
‘the most favourable positions for torpedo fire will 
be when ships are passing each other.” 

As experience has justified the majority of in- 
vestigating committees to declare that the apparatus 
for launching torpedoes should be above the water 
line, the torpedo must be proof against any deflec- 
tion or derangement seriously affecting accuracy on 
entering the water in any state of the sea, when 
discharged from the heights at which the torpedo 
can be most conveniently launched. The mechanism 
must be simple and strong, and of a kind that will 
enable both officers and men to readily acquire 
efficiency in the care and use of the torpedoes in- 
trusted to them. They must be safe when being 
handled or transported, and the method of dis- 
charge must be such that it can be used under all 
circumstances of sea and weather that will permit 
engaging in battle, and when bow discharge is 
employed there must be certainty of immediate 
clearance. Besides combining all these requisites 
the ideal torpedo must have a capacity for a charge 
sufficient to insure the destruction or complete dis- 
abling of the ship attacked. 

The United States Government has within the 
past two years appropriated 25,000/., a ridiculously 
small amount for a nation of such power and 
wealth, for ‘‘ torpedoes adapted to naval warfare,” 
and the American press points to the fact that this 
amount is likely to be given to a company recently 
formed for the manufacture of an American torpedo 
called the Howell. The New York Herald has 
thus described it : 

‘*An American has invented and, perfected a 
torpedo which seems to possess all the virtues and 
no defects. This is called a fish torpedo, and is the 
device originated and patented by Captain J. A. 
Howell, United States Navy. Though well known 
among experts attention was not publicly directed 
tothis weapon until the Fortification Board empha- 
sised its value by declaring it seemed ‘to fulfil the 
principal requirements in a torpedo for naval pur- 

es.” 

‘*Generally described it is a spindle 8 ft. in 
length, which has for motive power a steel flywheel 
geared to two shafts and twin screws. The end 





forward of the wheel contains an explosive charge 
of 70 lb. of gun-cotton or dynamite that is deto- 
nated by a percussion cap. The cone abaft the 
wheel holds an ingenious device for keeping the 
torpedo at any desired depth during its run. Thus 
equipped it can be blown from a tube or launched 
high above water from the broadside of a vessel 
going at full speed, and without suffering any de- 
flection, it can make a straight subaqueous run of 
1000 yards. 

“* The flywheel engine of the 8-ft. torpedo weighs 

110 1b., and is spun to 10,000 revolutions per 
minute, with a resultant energy of 373,980 foot- 
pounds by a power applied tc the axis, or, if the 
torpedo is placed in a tube, to the ends of the shaft. 
This power can be given in 20 seconds, or while 
the torpedo is being aimed, by the steam pressure 
ordinarily used on modern vessels. With this 
speed once attained, the flywheel will run for one 
hour, though, if desired, the acquired velocity can 
be maintained for any desired length of time, so 
that the torpedo will be always ready for launch- 
ing. 
‘*The directive power of the torpedo, due 
to its flywheel motor, may be explained by 
imagining a wheel revolving rapidly and receiving 
a pressure on the side of its rim with the 
object of turning it from the horizontal direc- 
tion of the plane in which it is moving; when 
this happens it will lean over or ‘roll,’ although 
the direction remains precisely the same. In 
practice if the torpedo be projected bow first into 
a wave from the broadside of a vessel moving at 
full speed, it will roll a little, but will not be de- 
flected from the line of fire, as there is no resultant 
motion in that direction while the gyroscopic force 
lasts. When the torpedo rolls an attachment 
within takes power from the flywheel, and trans- 
ferring it to the rudders gives an opposite deflection. 
This force acts in like manner, but opposite to the 
first, and instead of turning the torpedo from the 
line of fire places it again on an even keel. If an 
obstruction or a heavy force be applied to either 
end of the torpedo to alter its course, it can move 
it bodily sideways, but cannot deflect its axis.” 

The following are some of the leading particulars 
of the weapon: Length, 8ft. 6in.; diameter, 
13.3 in. ; weight, 320 lb. ; explosive charge, 70 lb. ; 
speed, 24 knots for 200 yards ; range, 1000 yards ; 
power developed, 550,000 foot-pounds. 

The Howell Torpedo Company has lately tested 
some new torpedoes manufactured for trial before 
the United States Torpedo Board. These tests 
developed results which have enabled the company 
to guarantee higher speed and greater range than 
those thus far made public. We shall await the 
reports of the official trials with interest. 








THE WEATHER OF MAROH, 1887. 


A sEVERE winter terminating with a dry February 
has been followed by a spring opening with severe 
frost and keen cold. March commenced with cold 
atmosphere, foggy and frosty mornings changing, to 
pleasant sunshine in the afternoons, though arid 
north-east winds prevailed as usual at this season. 
The wintry weather continued until the 22nd. 
For some days previously the weather was generally 
fine notwithstanding the searching cold easterly 
winds, which in midday were especially dry, while 
by night hard frosts occurred. Thence to the end 
of the month mild though changeable weather pre- 
vailed. The month has been remarkably dry, and 
anticipation should be made for compensatory down- 
fall. Agriculturists have been able to take advan- 
tage of the long spell of dry and fine weather 
extending over two months for out-door work on 
the land. : 

The mean atmospherical pressure and tempera- 
ture at extreme positions of the British Islands, to 
which the Isle of Man is central, were as follows : 








Mean Difference oe Difference 

Positions. | pressure, |from Normal Lr ad from Normal. 

in. in. deg. deg. 

North 29.96 above 0.23 0 above . 
South 30.06 oo 41 below 4 
West 30.09 oo 10 42 acs 
East 30.05 a: al 39 cease 
Central 30.07 Oe 41 Pm 1 














The distribution of rainfall, in frequency and 
amount, may be roughly inferred from the follow- 
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Diff 

Places. Rainy Days. Amount. | pom Normal: 

in, in, 

Sumburgh 20 1.04 below 1.88 
Scilly .. 12 1.18 » 1.20 
Valencia ° 10 2.15 o ae 
Yarmouth .. 13 1.47 » 080 





The daily general directions of the winds over 
these islands give a resultant from N.W., the 
normal resultant for March being W. by 8S. The 
winds were exceptionally light, until the latter part 
of the month; between the 22nd and 28th they 
were frequently boisterous and stormy. It will be 
noticed from these results that pressure was gene- 
rally high, temperature low, and rainfall deficient. 
Barometrical pressure attained 30.6 in. on the 2nd, 
and fell to 28.9 in. on the 23rd. The highest tem- 
perature, 61 deg., was reported at Aberdeen on the 
3rd; the lowest, 10deg., at Lairg, on the 16th. 
Little or no rain fell on these islands during the 
first eleven days. At Kew, on the 12th, two 
maxima of temperature occurred, at 6 4.M. and 
3 p.M., the intervening minimum being at 9 a.m., 
snow and rain falling in the interval. At London, 
on the 15th, from 9 a.m. to 4 P.M., occurred a re- 
markable dense black fog ; snow fell all day up to 
midnight. About 8in. of snow remained on the 
ground next morning, though much of the early fall 
must have melted. The night having been cold, 
the snow was crisp at top but wet next the ground. 
Thanks to the rapid removal of the snow by the 
vestries from the footpaths, they were dry and clean 
by the evening of the 16th, and the roads were so 
well cleared that traffic was not suspended. The 
snowfall was large generally over south England. 
At Kew the snow gave 0.6 in. of water. At Stowell, 
84 in. of snow fell between 4 a.m. and 9 a.m., 
yielding 0.93 in. of water. At Southampton the 
fallin the same interval gave only 0.17 in. Simul- 
taneous differences of temperature exceeding 20 deg. 
occurred on the Ist, when Belmullet had 48 deg. 
and Loughborough only 28 deg. ; on the 4th, Sum- 
burgh 46 deg., Loughborough 24 deg. ; on the 11th, 
Valencia 48 deg., Nairn 28 deg. Aurora was seen 
in the north of Scotland on the 15th, 18th, 19th, 
and 23rd. The weather notations certify to 9 clear 
days in Ireland and 7 in Great Britain ; 20 overcast 
days in the east of England and only 10 in north 
Scotland. The duration of bright sunshine, for the 
four weeks ending the 28th, estimated in percentage 
of its possible amount, was for these islands gene- 
rally 35 ; the Channel Isles 46, south-west England 
44, east Scotland 43, north-east and east England 
and south Ireland 37, south England 33, north-west 
England 31, north Ireland and north Scotland 30, 
west Scotland 29, central England 27. 

The Meteorological Office has issued with the 
Weekly Weather Report an appendix which gives 
for each of the twelve districts into which the office 
divides the British Isles for meteorological purposes, 
the mean aggregate number of rainy days, the 
mean aggregate amount of rainfall, the mean ac- 
cumulated heat, the mean duration of bright sun- 
shine, from the commencement of the year to the 
end of each week. These as deduced from the 
observations of the eight years 1878 to 1885 may be 
regarded as normal values. Similar results for 
each of the years 1885 and 1886 are furnished in 
another appendix. These may be used to show 
how the normal values may be practically utilised. 
The yearly results for the British Islsnds generally 
are as follows : 








| 

Subject. Normal,| 1885. | 1886. 

Rainy days (dy pee 200 | 193] 212 
Rainfall in inches ss ff $4.0 | 31.3 | 87.2 
Accumulated heat, above 42 deg. 2832 | 2529 | 2781 
2 » below 42 ,, 636 | 637| 852 
Hours of sunshine vs be 1403 | 1370 | 1322 
Percentage of possible sunshine 82 | 31 30 





These results make it at once apparent that both 
years had less heat and sunshine than a normal year, 
and that 1885 had less, and 1886 more than the 
normal rainfall. Each district and any period of 
the year ending with a week, may be treated ina 
similar manner. Thus if a farmer wishes to know 
whether at any period of the year his district has 
had more or less than the normal rain, heat, or sun- 
shine, he has merely to compare the summations of 
the observations for the period with the normal 
values. When these latter can be based upon a 
larger number of years, such statistics must become 
of great interest, and most probably of extensive 





ing results : 


use from the point of view of agriculture in all its 
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branches, and sanitary and hydraulic engineers may 
reasonably be expected very often to find them of 
considerable utility. 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 

In our last issue we described the proceedings of 
the first day, Wednesday, the 30th ult., of the 
spring meeting of this Institution, and we now con- 
tinue our record, 

On assembling on the second day, Thursday, the 
31st ult., the first paper on the list was on 


‘*Wirty YEARS or Yacut BurmLpine,” 


the author being Mr. Dixon Kemp, an associate 
member of the Council. The author commenced by 
saying that yachts, such as we are now accustomed 
to, have been entirely developed during Queen 
Victoria’s reign. Fifty years ago there were pro- 
bably not one hundred yachts in existence above 
20 tons, and these were modelled after the brigs, 
schooners, or cutters of the Royal Navy. At first 
there was seldom any time allowance, and the pro- 
portions were generally 3 to 34 beams to length of 
water-line, and the greatest transverse section was 
placed ahead of the middle of length. The model 
was generally that known as the ‘‘cod’s head 
and mackerel’s tail” type. The Mosquito was built 
in 1847 to illustrate Scott Russell’s views that 
the bow should be longer than the stern. She 
was 569 ft. on the water-line by 15 ft. 4 in, 
wide, and was very like a vessel of the then pre- 
vailing type turned end for end. Her bow was 
long, and showed considerable hollow, and her 
after-body was short, showing great fulness both in 
the horizontal and buttock lines. According to the 
old theory, the Mosquito should have had no good 
qualities at all, especially in strong winds; but, as 
a matter of fact, she was faster than any other 
yacht of her length, on any point of sailing, and in 
a strong wind to windward was a marvel compared 
with other yachts. However, so strong was the 
prejudice against the ‘long, lean bow,” that pre- 
dictions were rife that she would some day take a 
dive and never come up again. It seemed likely 
that the example of the Mosquito would not be 
followed, but in 1851 the ever-to-be-remembered 
schooner America came over from the United States 
and gave all our crack vessels such an unmistakable 
beating that there could be no gainsaying that the 
cod’s-head and mackerel principle was not all that 
had been thought of it. ‘*In the America,” 
Mr, Dixon Kemp tells us, ‘‘the principles so 
successfully carried out in the Mosquito were 
embodied with equal success; she had a long 
and somewhat hollow bow, a short run, and 
the centre of buoyancy was considerably aft of 
the middle length. The America’s advent marked 
a new era in yacht designing ; the cod’s head and 
mackerel tail went by the board, existing yachts 
were lengthened by the bow, and in subsequent 
vessels ‘the principles which had been so strik- 
ingly exemplified in the Mosquito three years 
before, were adopted as a new discovery of in- 
fallible merit.’ The author next proceeded to 
discuss the question of rating by tonnage measure- 
ment, and its effect on the problem of yacht de- 
signing. The first rule adopted was the re- 
gistered tonnage of the day, now known as builders’ 
measurement, which is expressed by the formula 
(L—? B) x Bx$B 

4 ; 
depth, but assumed it equalled half the breadth. 
It was many years before the natural tendency of 
this rule to foster boats of inordinate depth took 
effect ; but at last lead keels enabled designers to 
get vessels of such unhappy dimensions as regards 
extreme length and depth combined with narrow 
beam that some reform was impératively demanded, 
in order to save the sport of yacht racing from be- 
coming all but extinct. The lead keel of one of 
these long narrow yachts, is in breadth about one- 
third of the main breadth of the vessel; and in 
weight is equal to about 0.5 of the total weight 
of vessel in a yacht like the Galatea, to 0.7 of 
the total weight in a 3-tonner. The reform de- 
manded in the system. of yacht measurement was 
made last year by the Council of the Yacht Racing 
Association, although how far their efforts may be 
successful yet remains to be proved. 

The old builders’ measurement rule had been 
(L+ B)?xB 
1730 
still heavily takes account of beam and no account 


This took no account of 


modified as follows : » & formula which 





of depth, so that it came to be a question who could 
build the longest and deepest yacht to stand up 
under the largest sail area. Those who are curious 
to see to what extreme dimensions this rating led 
would do well to consult Mr. Kemp’s recent work on 
‘* Yacht Designing,” a book lately reviewed at some 
length in these columns last year.* The Yacht Rac- 
ing Association last year determined to do their best 
to remedy the evil, and after mature consideration 
decided to adopt a rule in which length on low 
water line and sail area were the only factors used in 
determining the rating. The formula settled after 
much discussion was Length 2 pat SFO! The 
first outcome of this rule has been that the new 
Scotch yacht Thistle, which has been built on the 
Clyde expressly to compete for the American cup, 
has been designed to proportions very similar to 
those of yachts of thirty years ago. The dimen- 
sions of this vessel are: Length, 85 ft. ; breadth 
(extreme), 20.30 ft. ; depth of hold, 14.10 ft. ; re- 
gistered tons, 100.67. The author has some remarks 
on the comparative advantages of the centre-board 
and fixed keel yacht. So far as sailing by the wind 
is concerned, the board does not appear to hold the 
acht to more advantage than does the fixed keel. 
here the centre-board gives an advantage is in 
sailing off the wind when it may be lifted, and the 
wetted surface thereby reduced to the extent of 
about 10 per cent. Mr. Kemp, however, has but 
little doubt but that Mr. G. L. Watson, the de- 
signer of the Thistle, has so fashioned his craft that 
she will give a good account of herself in competi- 
tion with the American yachts. A long discussion 
followed the reading of this paper, but our limited 
space prevents us from reporting it. 





THE Corrosion oF IRON AND STEEL SuHIps. 

The next paper was on ‘‘The Corrosion of Iron and 
Steel Ships,” contributed by Mr. Vivian B. Lewes. 
The author referred to past endeavours to check the 
evil, and went on to speak of the great difference of 
opinion existing as to the relative rates of corrosion 
in iron and steel vessels. He mentioned the experi- 
ments made at Portsmouth in 1877-78 on the 
Camel, and the researches of Mr. Sergius Kern at 
St. Petersburg. He also quoted some extracts from 
the paper read on this subject by Mr. Parker in 1881 
before the Iron and Steel Institute. The conclusion 
then arrived at was that, so far as corrosion is con- 
cerned ‘‘steel was but little inferior to iron, 
although, with the former pitting and local action 
are more defined, whilst in the case of iron the 
corrosion takes place more evenly over the whole 
surface,” 

The theory of rusting of iron in air or water is 
that the metal is attacked by the moist carbonic 
acid, either free in the air or dissolved in water, 
forming carbonate of iron. The latter is converted 
by oxygen into ferric oxide (rust), and the carbonic 
acid is again liberated in contact with the iron, 
taking up more metal. The process is then again 
renewed until the whole of the iron is converted 
into a porous mass of rust. The action takes place 
on a ship where the protective covering has been 
rubbed off; but there is also another kind of 
corrosion, commencing first with little nodules 
under the protective and anti-fouling{compositions, 
gradually forming a small water blister, which 
increases in size, and from being first filled with rusty 
water, gradually becomes filled with spongy rust, 
and finally blossoms out into a full blown rust 
cone often 1 in, and over in height and covering 
pitting jy in. deep. These heavy rust cones are 
as a rule most abundant near the rudder and below 
the bilge ; whilst, if they had been formed from 
carbonic acid and moisture, as ordinary rust, the 
should be evenly distributed. The unequal distri- 
bution of the rust cones suggested local galvanic 
action, and although in many cases the metallic 
constituents of the anti-fouling compositions used 
rendered this probable, no metallic impurities could 
be found at the base of the cone, It therefore 
seemed probable that the galvanic action must have 
been carried on by the rust itself. The higher 
magnetic oxide increases the corrosion of iron by 
galvanic action, and in order to see if other oxides 
behaved towards the metal in the same way under 
the exciting influence of sea water, a series of 
experiments, which the author described, were 
carried out by the aid of a Thomson marine 
reflecting galvanometer. These experiments showed 
that rust is quite as capable of setting up galvanic 





* See ENGINEERING, vol. xli., page 240, 





action as the magnetic oxide, even if the action be 
less intense. With this datum it is possible to 
account, for the formation of rust cones and the 
resulting pitting of plates. A speck of moist rust, 
left. perhaps when the ship was scraped, forms a 
galvanic couple with the iron, and slowly decom- 
poses the moisture, the oxygen oxidising the iron, 
whilst the hydrogen gently pushes up the protec- 
tive and anti-fouling coats forming a small blister. 
The sea-water leaks in, an active galvanic current 
is produced, and the blister slowly fills with rust, 
and the continuation of the action gives the large 
rust cones. The author next dealt with protective 
compositions, and expressed the opinion that the 
protective.composition of the future will be made 
by dissolving a good sound gum in a volatile sol- 
vent, and body will be given to this varnish by finely 
divided metallic zinc. 

A discussion followed the reading of this paper. 
Captain Colomb, Sir John Hay, Sir Nathaniel 
Barnaby, Mr. F. K. Barnes, and Mr. Martell were 
the chief speakers. 


Furi Suppry or WARsHIPS. 


The last paper read on the Thursday morning 
was contributed by Sir Nathaniel Barnaby, and 
dealt with the ‘‘ Fuel Supply of Ships of War.” 
This paper was really a reply to the charges lately 
brought against the designers of the Impérieuse 
and Warspite ; as we print it in full on another 
page we need not abstract it here. 

The discussion on Sir Nathaniel Barnaby’s paper 
was opened by Admiral de Horsey, who agreed 
with the author to a certain extent as to what he 
had said as to the coal-carrying capacity of Her 
Majesty’s ships. 

Captain Fitzgerald followed, and exclaimed 
against what Sir Nathaniel had put forward as to 
the measure of coal-carrying capacity of our ships 
being the capacity of foreign ships. The conditions 
were quite different. British warships would in 
time of war have to range the ocean far and near to 
protect our widespread empire and our great 
maritime commerce, whilst foreign vessels never 
need, unless they wished, go far from port. With 
regard to armour, the constructors say now it is 
useless to depend on armour to protect stability. 
In such a case he would ask, ‘‘ What is the good of 
armour ?” 

Captain Colomb followed his brother officer, and 
remarked that a vast change had come over the 
duties of naval constructors during modern times. 
Years ago they could attend to their duties, and 
carry on their professional work with comfort ; 
assured that if they used ordinary care that they 
would produce a ship that might be pronounced 
perfect according to the lights then existing. In 
the present day they had developed into in- 
ventors. In the dockyards they had a very ex- 

ressive word to describe such exercise of ingenuity. 

hey referred to it as ‘‘scheming.” He held that 
a warship should always be in a mean condition 
for action and not liable to be caught at a disad- 
vantage. He thought that the pubiic should know 
what part the nava! lords take in designing a vessel. 
He thought it must be very small, and, although 
the Controller and naval lords have to give their 
consent to designs, they often consent without 
knowing. He thought Sir Nathaniel Barnaby had 
not been treated fairly. It was true he had designed 
a ship according to the policy of one Board, and had 
been judged on the policy of another. He fully 
sympathised with the author, although he by no 
means agreed with his views. 

Captain Henderson, R,N., wished to support the 
statement that coal supply was the chief thing. He 
referred to it as being equivalent to the ‘‘ weather 
gauge” in sailing ships; a statement, we think, 
which hardly hit the mark. Speed may more aptly 
be compared to the weather gauge, whilst coal in a 
steamer might be taken to stand for masts and sails 
in asailing ship, or perhaps rather wind, for with- 
out coal a steamer is motionless, as a sailing ship is 
without wind. 

Mr. J. I. Thornycroft said it was unfair that a 
constructor should be asked, as Sir Nathaniel 
Barnaby was, to design aship for one set of con- 
ditions, and then to be blamed because she would 
not fulfil other conditions. A case had recently 
come under his notice somewhat analogous. A 
boat recently built for the Admiralty had attained 
on trial a speed of 20.6 knots. She had afterwards 
been overloaded, and had consequently fallen off 
three knots. 

Mr, W, H, White remarked that naval con- 
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structors, like other men, could not alter the laws 
of nature, but it was for this that they were often 
blamed. Sir Nathaniel Barnaby had submitted 
the weight to the Lords of the Admiralty, and had 
told them what would be the result of putting cer- 
tain weights on board the vessels. The speaker then 
made a comparison of the figures affecting the two 
vessels chiefly referred to. These, he said, were facts, 
but his official position prevented him from giving 
expressions of opinion on this subject. It had been 
said that we ought not to adjust the coal supply of 
British vessels by that of foreign ships. As to that 
it would depend on the size of the vessel what coal 
she carried if other features in the design were 
to be preserved. They could give any coal supply 
that might be asked if the British taxpayer would 
pay the bill. Captain Colomb seemed to think that 
the coal endurance of warships had been intrenched 
upon during recent years, but he, the speaker, 
could assure the meeting that the ships now built 
could go further on their coal than any of past times. 
Mr. White concluded by saying that he did not 
agree with the author in all he had put forward 
respecting the coal supply on board and its effect 
on the armour-belt, but it should be remembered 
that the captain of a ship had his water-ballast 
tanks to give him some control over the displace- 
ment of the ship. 

Sir Nathaniel Barnaby, in briefly replying to 
the discussion, said that the fuel supply had 
been made the crucial point in discussing the 
merits of these two ships, but, he would ask, had 
not all his troubles arisen through attempting 
to give a greater coal-carrying capacity? The 
ships as he had arranged them would be able 
to steam off to a distant part and then be in a good 
condition to fight a battle. Those who objected to 
the condition of the ships with all their extra 
bunkers full need only paint out the words ‘‘spare 
coal bunkers” on the doors and the trouble would 
be all over, the ships being then in the same posi- 
tion as other ships. He wished to warn the 
Admiralty, however, that their recent order that 
ships should be tried with all bunkers full would 
lead to a diminution of bunker space. 


THE ACTION OF THE PROPELLER AND SKIN FRICTION 
ON THE WaTER-LINE. 

On the members reassembling on Thursday even- 
ing, they found Sir John Hay in the chair. The 
first paper taken was that of Professor J. H. Cotterill, 
an associate member of the Council, and was 
entitled, ‘‘ On the Changes of Level in the Surface 
of the Water surrounding a Vessel produced by the 
Action of a Propeller and by Skin Friction.” The 
learned Professor commenced by stating that as a 

addle race often appears to be elevated above the 
evel of surrounding water, it would be the object 
of his paper to show that some such elevation 
generally exists. Two cases were supposed as 
follows : 

Case I. Suppose water flowing uniformly in a 
canal with a velocity V, the sectional area being A, 
and consequently the quantity Q=VA in cubic 
feet per second. Let the breadth of the stream at 
the surface be B, and suppose a paddle with floats 
of this length mounted on a shaft rotating in fixed 
bearings, at such a number of revolutions that 
the speed of the paddles is V. A stream flowing 
with the velocity V will proceed from the paddles, 
covering the whole breadth of the canal, the surface 
of which is not on the same level as that of the water 
ahead of the paddle, but it is elevated above it by 
asmall quantity. Assuming such an elevation that 
the pressure at any depth be greater than that at 
the same level of theundisturbed water bythe amount 
y, and neglecting the friction of the sides of the 
canal, the water will move along the bottom, past 
the paddle against the head y. Thus the velo- 
city of the stream at the bottom of the canal is 
diminished from V to u where 

Vi—w=2gy. , 
Imagining the water to be at rest in the canal, and 
the paddle shaft to travel along the bank with the 
velocity V : by a well-known mechanical principle 
the motion of the water relatively to the paddle 
remains unaltered, and it may be concluded that 
the stream of water driven astern by paddles at the 
surface is accompanied by a current below moving 
in the opposite direction. Such a current is neces- 


sary to fill up the space originally occupied by 
water forming part of the race, which now occupies 
@ smaller sectional area, in consequence of its 
increased velocity. 
counter-current, 


This may be described as the 








In the second case supposed, instead of the 
paddle race being a stream of small depth, covering 
the whole breadth of the canal, it may be imagined 
of the same depth, but of much smaller breadth. 
The stream contracts in the act of formation, as 
before, but the space left is filled with water, which 
flows in laterally instead of below ; otherwise the 
same reasoning applies, and the value of y will be 
the mean elevation of the water level, which pro- 
bably would be no longer uniform. This case is 
especially interesting from its application to the 
analogous case of the frictional wake of a vessel. 
Imagining a board moving endways through the 
water, with its lower edge on the bottom of the 
canal and its upper edge above the surface, there 
would be produced a narrow deep current, which 
might be represented by an ‘ equivalent uniform 
wake” at the rear of the board. If the board move 
with velocity V and the wake glide over it with the 
smaller velocity v, the same reason which in the 
paddle race would indicate an elevation, would in 
that case show a depression, and this depression 
will be given by the same formula for y. The 
action of actual paddles is a combination of these 
two ideal cases. The water necessary to fill up the 
space left by the contraction of the race may flow 
in from below or laterally, but there can be, the 
author said, but little doubt that the counter-current 
is chiefly below. The elevation of the race will 
perhaps be greatest in the centre. These considera- 
tions led the author to consider the action of the 
propeller on the resistance of a ship. The elevation 
of the race may compensate for the depression of 
the frictional wake, and hence so long as a paddle 
works in water, which has no wave disturbance, it 
may actually diminish the resistance of the ship. 
If, however, the paddle work amongst waves the 
case is different. 

In the paddle working in the canal as supposed 
at low speeds, there is no disturbance at all; the 
resistance of a small boat moving in front would 
therefore not be affected. But in case the paddle- 
shaft advance above a certain speed, the formula 
for determining which is given in the paper, the race 
would be depressed, and the water below will move 
in the same direction as the race. Thus the whole 
body of water in the canal is set in motion, and its 
surface consequently falls for some distance ahead 
of the paddle, the water being accelerated before 
reaching the paddle. The resistance of the small 
boat would, in this way, be greatly augmented. 
There must be a similar augmentation with pro- 
pellers working at the stern. This, the author 
thought, might suggest the most important, if not 
sole cause of augmentation of resistance produced 
by screws. The author next considered the effect 
of impeding the effort of a screw to draw more 
water through than naturally passes through by the 
motion of the vessel, and pointed out that when, at 
high speed, the wave resistance of the vessel is 
large it would appear possible that the ordinary 
wave system/‘of the vessel, apart from augmentation, 
may have the effect of augmenting or diminishing 
the thrust of the screw. In considering this ques- 
tion, the author said too much attention has been 
fixed on the action of the screw on the vessel; the 
reflex action of the vessel on the screw may be 
equally important. 

The discussion on Professor Cotterill’s contribu- 
tion to the meeting, like nearly all those on papers 
of a like nature, was somewhat barren in results, It 
is absurd to expect any persons, however able 
mathematicians they may be, to follow abstruse 
questions such as those dealt with at the sume rate 
as aman can read a paper. Those best informed 
may get a glimmering notion here and there, but 
par they know all about the matter beforehand 
it is all they can do. It would, in nine cases out 
of ten, be far better to take such papers as read and 
go on to simpler matter. The remedy would of 
course be for the Council to insist that all papers 
should be handed in early enough for them to be in 
type some time before the meeting, and those who 
intended to take part in the discussion could get 
copies from the secretary. It is said that the rule 
could not work, and that it is all that can be done 
to get papers even at the last minute. In answer 
to this we would say let the Council give it a trial. 
They might, perhaps, lose a paper or two at first, 
but this would be a cheap sacrifice to pay for the 
a of having other papers adequately dis- 
cussed. 

Mr. Purvis, of Dumbarton, opened the discus- 
sion. He asked if the author was aware whether 
Froude’s experiments referred to extended beyond 








a length of 50 ft. In the experiments made at 
Dumbarton it was usual with paddle boats to com- 
pare the contour of the wave on the model tried in 
the tank with that observed on the ship itself, and 
the two were found to agree up to the point where 
they were lost under the paddle-box. He gave a 
reference on this subject to the Transactions of the 
Institution of Engineers and Shipbuilders of Scot- 
land for the years 1884-85. 

Professor Greenhill spoke for some time and gave 
his views on the question under discussion. His 
speech took the form of a separate iecture, and, how- 
ever interesting it may have been in itself, we regret 
to be unable to embody it in our necessarily brief 
report of the discussion. 

Mr. W. H. White said that this paper was of great 
interest and it was a subject of congratulation that 
it should be embodied in the Transactions. The 
problems involved in the theory of the screw pro- 
peller were so complex that it would hardly be 
wondered that practical men treated as unnecessary 
the subtleties of theory. 1t would of course be 
understood that he did not wish to disparage theory, 
and especially a paper so ably reasoned out as the 
present. Mr. Linnington, of the Admiralty, having 
spoken, Professor Cotterill briefly replied, and the 
next paper was taken. 


Screw Brave ExPeRIMENTs. 


Professor Cotterill’s paper was followed by a con- 
tribution from Mr. G. A. Calvert, ‘‘ On the Forces 
Acting upon the Blade of aScrew Propeller.” This 
paper we print in full this week with the accom- 
panying illustrations, and we may therefore at once 
proceed to the discussion. 

The discussion on Mr. Calvert’s paper was opened 
by Professor Cotterill, who was very imperfectly 
heard. He bore testimony to the value of Mr. 
Calvert’s experiments, pointing out the manner in 
which they tended to confirm accepted theories. 
The details given as to velocity were interesting, 
and afforded an index to the extent that velocity 
was dependent on friction. He doubted, however, 
whether the assumptions as to the effect of passing 
from a single plate to a screw propeller blade were 
altogether correct. 

Mr. Sidney Barnaby was glad to see these ex- 
periments recorded in the Transactions. He re- 
ferred to the late Mr. Froude’s labours, which went 
so far that it was possible satifactorily to design a 
propeller to drive what Mr. Froude described as 
a peer ship” if ‘* phantom” engines were also 
used ; that is if some of the existing details 
which modify actual practice were eliminated. 
But we had no data to decide on the size of pro- 
peller required for any given results, He referred 
to the longitudinal position of the propeller. If it 
were placed nearer the vessel the energy in the 
wake could be utilised. The speaker referred to 
cases in which this had been done, but, as he after- 
— explained, the shape of the stern was pecu- 
iar. 

Mr. W. H. White had been greatly struck by 
the amount of labour and ingenuity expended by 
the author on the experiments detailed. He knew 
of nothiny else which approached the result obtained 
so far as some points were concerned. There had 
been many experiments on oblique planes, and 
these the speaker referred to at some length, com- 
paring them with the results the author had ob- 
tained. Although he could not speak too highly 
of the paper, he was disposed to agree with Pro- 
fessor Cotterill, that one could not with cer- 
tainty from elements to the actual surface of a 
screw blade; but although the inferences might 
not be completely accurate, it was far better to 
know half the truth than to guess the whole. 

Mr. Blechenden referred to some experiments 
he had made with model screws, and the author 
having briefly replied, the meeting proceeded to 
consider the next paper, which was by Mr. A. 
Spyer, of the Admiralty, the subject being 


THe Macuinery or SMALL STEAMBOATS FOR 
Suirs or War. 


The author commenced by drawing attention to 
the important advances made of recent years in the 
design and construction of the machinery fitted in 
the boats under consideration, and then proceeded 
to describe the small steamboat flotilla in use in the 
Royal Navy at the present day. The paper was 
followed by a discussion which brought the pro- 
ceedinge for the 31st ult. to a conclusion. We must 
leave the proceedings on the subsequent days of 
the meeting to be dealt with next week. 
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NOTES. 
New ZEALAND GRAPHITE. 

LaRGE quantities of graphite exist at Pakawan 
Bay, in Golden Bay, New Zealand, which according 
to Mr. R. W. Emerson MclIvor, F.C.S., will ere 
long be utilised commercially. According to his 
analysis of two samples, the dried mineral as dug 
out of the ground contained 34.99 and 51.45 per 
cent. of carbon with 65.01 and 48.55 per cent. res- 
pectively, of ash. The latter sample appears, he 
remarks, to be as good in quality as much of the 
graphite sold in England. 


A New Oxy-Hyprocen Lamp. 

Dr. Konig, at a meeting of the Physical Society 
of Berlin, recently described a new oxy-hydrogen 
lamp constructed by Herr Linnemann, which cor- 
rects the unsteadiness of the ordinary lamp. In 
the new apparatus the coal-gas or hydrogen issues 
from an annular slot in the burner, while the oxygen 
in the centre is admitted through a capillary tube 
and does not come into contact with the burning 
gas till outside the burner. In the middle of the 
blue flame is seen a bright point, which gives the 
heat maximum. Instead of the cylinder of lime 
employed by Drummond, Herr Linnemann uses 
plates of zircon, which at the point of brightness 
mentioned give an intense and steady light. 


AURORAS AND SHOOTING Stars. 

The great catalogue of auroral displays from 1800 
to 1877, which has been compiled by M. Rubenson, 
has led to the discovery by M. C. V. Zenger that 
the days between August 10 and November 14 
show a remarkable frequency of auroras, and that 
the days between the 9th to the 14th of August and 
between the 13th and 14th of November, well 
known as the period of falling stars or meteors, are 
also days of the aurora. In studying the matter 
further M. Zenger finds that there is a striking 
parallelism between the two phenomena. He sup- 
poses that there are enormous potential differences 
between these cosmical ‘‘clouds” and the atmo- 
sphere resulting in brush discharges which are 
coloured by the presence of cosmical dust in the 
high regions of the terrestrial atmosphere. 


BICHROMATE OF SoDA IN BaArreERIEs. 

Mr. 8. L. Harding has made a series of experi- 
ments with voltaic cells set up with bichromate of 
soda in place of the companion salt, bichromate of 
potash, and he finds that the former salt gives 
greater constancy to the battery than the latter. 
The electromotive force of the soda cell was found 
to be 1.893 volts, as compared with 1.852 volts for 
the potash cell, that of the ordinary Daniell cell 
being 1.059 volts. The resistance of the soda cell 
was found to be 0.4967 ohms, whilst that of a 
similar potash cell was 0.468 ohms. From his 
results it would appear that the bichromate of 
soda cell is superior to the bichromate of potash 
cell, and that its value could be still further im- 
proved by placing the zinc and sulphuric acid inside 
a porous pot, and the carbon in a large quantity of 
depolarising solution outside this pot. 


THE AMERICAN Coat TRADE. 

The production of anthracite last year in the 
United States was the largest on record, the output 
having amounted to 31,925,000 tons, as compared 
with 31,623,530 tons in 1885 ; 30,718,393 tons in 
1884 ; 31,793,027 tons in 1883, and 29,120,096 tons 
in 1882. It will be seen that the average output for 
the five years was 31,036,009 tons. If we extend the 
comparison to the previous quinquennial period, we 
find that the output for these five years was as fol- 
lows : 1877, 20,828,179 tons ; 1878, 17,605,262 tons; 
1879, 26,142,689 tons ; 1880, 23,437,242 tons; and 
1881, 28,500,017 tons, giving an average of 23,302,676 
tons. Comparing the average of the first five years 
with the average of the second five years, we thus 
arrive at an increase of 7,733,¢33 tons. The mining 
of bituminous coal was carried on actively in the 
United States last year, but statistics as to the 
exact production of the year are not available at 
present. 

Nature-Smetren Iron. 

On the North Saskatchewan River, in the North- 
West Territory of Canada, about 70 miles above 
the town of Edmonton, Alberta, there is an inter- 
esting example of naturally reduced iron. Along 
the river bank a lignite formation crops out for 
several miles, overlaid by clay shales and soft 
argillaceous sandstones containing nodules of clay 
ironstone. These nodules are similar to others 
found at Edmonton, and proved by analysis to be 
carbonates of iron, containing 34.98 per cent. of 





metallic iron. The Saskatchewan seam of lignite 
has at some time or other been burnt, leaving a 
bed of ashes, clinkers, and burnt clay, in places 
20 ft. thick, and now covered by a dense growth of 
grass and underwood. From this mass of burnt 
clay pieces of metallic iron can be picked out, 
weighing in some cases 15 lb. or 201b. They have 
evidently been reduced from the nodules above 
mentioned by the heat of the burning lignite. 
Most of the pieces of iron are much rusted ; but 
when scratched with a file they show a bright 
surface. The observation is interesting, and to 
some may help to explain how primitive man 
originally discovered the reduction of iron ore. 


Liquip Furi Experiments. 


Last autumn the Russian Government adopted a 
new type of liquid fuel furnace, invented by 
Lieutenant Pashinin, for the torpedo boat Lerke. 
Experimental trips before the close of the season 
demonstrated the success of the new invention, but 
no details were published as to the results obtained. 
Since then the same furnace has been fitted to two 
steamers built by the firm of Butz and Co., St. 
Petersburg, for service on the River Oxus. A 
trial with these took place a few days ago, in the 
presence of a large number of influential personages, 
and, according to the Novoe Vremya, was again a 
complete success. The trial demonstrated that 
1 ib. of petroleum refuse evaporated 15.6 lb. of 
water, or 2} times more than coal. During the 
consumption of the liquid fuel, a sheet of white 
paper was held at a height of 14in. above the 
funnel, and at the end was neither discoloured nor 
marked with traces of soot. Compared with other 
systems in use in Russia, the Novoe Vremya says 
that whereas the proportion between the expen- 
diture of coal and oil refuse is 2 to 3, the proportion 
in the new invention is 1 to 2}. Probably further 
practice will lead to better results than even these, 
as at present, owing to the low price of liquid fuel, 
Russian engineers have no inducements to be 
economical, At Baku the price per ton is often as 
low as 4d., and the question of economy is never 
thought of at all. Onthe Volga, however, the case 
is different, and the further from Baku the more 
careful the engineers are found to be. It is ex- 
pected that Pashinin’s furnace will be applied this 
year to a large number of torpedo boats in the 
Black Sea, where the supply of liquid fuel is now 
plentiful. 


New Non-Conpvuctina Composition. 


A Danish firm has recently brought out a new 
non-conducting composition which appears to pos- 
sess some claims to attention. It is principally 
made from sawdust, which is prepared by a special 
process. The result is a perfectly neutral material, 
so that no metal will suffer by being brought in 
contact with it. The composition is moulded in 
plates, semicircular coverings for pipes, &c., and 
can be put on whilst cold ; this is often a great ad- 
vantage ; marine boilers, for instance, can be com- 
pletely covered before they are puton board. The 
substance is so porous that any leakage, whether it 
be steam or water, will pass straight through it, with- 
out in the least damaging it. The faulty locality 
can consequently, be at once dectected, the isolating 
covering can be removed to the necessary extent, 
and—the leak being repaired—again put on. It is 
insoluble in cold or boiling water, and it can 
stand exposure to the atmosphere and to steam 
without suffering any deterioration. Another im- 
portant point is its being incombustible ; there are 
several compositions in use that are very good non- 
conductors, but which easily take fire, and in any 
case cannot stand the effect of the heat from steam 
pipes, &c., for a length of time. The makers claim 
for this substance the merit of almost lasting for 
ever, and it has certainly kept remarkably well 
under most unfavourable conditions. Finally it 
offers a neat appearance, and it can be painted 
or asphalted, where required. In Denmark it 
seems to have met with much favour, and can be 
seen at many of the large manufactories, at gas 
works, water works, &c. The Russian cruiser, 
which is at present being built at Burmeister and 
Wain’sshipyard, Copenhagen, is havingits six boilers 
covered with the composition. At New York a 
manufactory has been going for some months, and 
the English rights have, we understand, just been 
disposed of, 


THe AMERICAN EXHIBITION. 


During the last fortnight remarkable progress 
has been made with this novel and extensive 


undertaking, and despite the short time that now 
remains before the opening, we think there is little 
doubt the work will be at least as near completion as 
any exhibition ever attains on the day it is thrown 
open to the public. Next week Mr. Smith, the 
chief of installation, will be ready to receive ex- 
hibits, and from his great experience at Phila- 
delphia, Paris, and elsewhere, there is little doubt 
that the tedious and thankless task of arranging 
exhibits and satisfying exhibitors will be well ac- 
complished. The large hall now shows its noble 
proportions, which adapt it admirably for the pur- 
pose, and the general effect from the entrance will, 
we think, be far more striking than the view from 
the grand vestibule of the South Kensington Ex- 
hibition. The other structures as well as the ex- 
tensive grounds, are making rapid strides towards 
completion, the stabling, corrals, and other accom- 
modation for the ‘‘ Wild West” being ready, and 
the great amphitheatre finished except as regards 
the roof covering. One very remarkable feature 
about the Exhibition will be the facilities of access 
it will enjoy, the West Brompton, Earl’s Court, 
and West Kensington Stations, each being situated 
close to the different entrance gates. The plan 
of the ground occupied is, it will be remem- 
bered, very irregular, and cut up by various rail- 
ways passing through it; but this, under the 
skilful management with which it is laid out, 
will add greatly to the charm of the place as a 
summer resort, while access to every part of the 
grounds is fully provided for by the numerous 
bridges crossing the lines. The main building is 
essentially utilitarian, and will be practically devoid 
of ornament, except for the internal draperies, 
among which 1200 American flags and banners will 
make no mean display. Major Russell, Mr. 
Landreth, and others of the American executive, 
will shortly arrive in England, and complete the 
eminently practical and energetic staff already en- 
gaged on the enterprise, the work so far as America 
is concerned being complete. The American Ex- 
hibition will certainly be a novelty, and we believe 
one of the greatest attractions London has seen for 
many years. 


ExpLosions oF Corton. 

The ignition of finely-divided combustible sub- 
stances is so rapid that the gaseous products of 
combustion are produced with a suddenness which 
is explosive in its effects. There are numerous in- 
stances of explosions in burning buildings produced 
by the combustion of starch and grain dust in mill- 
ing establishments, especially those using modern 
methods of making flour. Those factories using or 
producing cork dust have been known to be injured 
by such explosions, and even the finely comminuted 
iron dust derived from the revolving cylinders where 
carpet tacks are polished by their attrition against 
each other, will under the properconditions burn with 
a flash. The burning of cotton mills is sometimes 
attended with explosions at times, and under condi- 
tions which utterly preclude the presumption of the 
presence of ordinary explosives as the cause. The 
insufficiency of the data as to the temperature of a 
burning building, especially at the time of such ex- 
plosions, prevent any analytical solution of the 
matter, yet the gaseous products of the combustion 
of a pound of cotton are enough in themselves to 
exert a destructive pressure when confined, inde- 
pendently of the expansion by heat of the uncon- 
sumed air in the vicinity of a fire. Taking cotton 
as pure dry cellulose, C,;H,,O; and the average 
composition of the air, as oxygen, 228; nitrogen, 
763 ; and moisture, 9 ; and that one unit of carbon 
burned to carbonic dinoxide (CO,) requires 11.696 
units of air, we have the following volumes in cubic 
feet, at the various temperatures : 











fired to | Cc N | 2,0. | 

uired to | Tempera- 2. A | 20. 

Pen 1b, a. — Nitrogen., Steam. | Total 

of Cotton. : | | 

\deg. Fahr. 

64.78 ‘ 82 13.23 ot a eo | 63.94 
73.73 100 15.08 67.71 | 72.79 
86.93 200 17.78 68.05 im 85.83 
100.08 300 20.47 78.84 17.25 | 116.06 
113.23 400 23.16 88.64 20.22 132.02 
126.65 500 25.86 98.97 23.19 148.02 
139,62 600 28,55 108.27 | 26.17 162.99 
152.75 700 81.24 119.57 20.14 179.95 
165.96 800 33.94 129.92 $2.12 195.98 
179.12 900 36.65 140.21 35.09 | 211.95 
192,27 1000 | (89,33 150.51 38.06 | 227.90 














It is evident that the violence of the effect of the 
combustion of light cotton depends entirely upon 





the quantity stored loosely, and also the nature of 
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the confinement in the room where it is kept, but 
that it is quite possible to produce effects destruc- 
tive to an ordinary building. 


Tue LIaBILitres OF DiREcToRs. 

The case of Mr. Stephen Henry West against 
the Mount Morgan (West) Gold Mine (Limited), 
which was decided by Mr. Justice Kay last Tuesday, 
will prove instructive reading to gentlemen who 
are in the habit of allowing themselves to be nomi- 
nated as directors to schemes which they have not 
fully investigated. It appears that the prospectus 
set forth that the company was formed to purchase 
and work fourteen acres of gold-bearing rock 
deposit, being a portion of the famous Mount 
Morgan, Queensland, of identically the same cha- 
racter as that worked by the Mount Morgan Part- 
nership. It went on to say that Mount Morgan 
was a hot spring deposit of gold-bearing rock, 
yielding 3$ oz. to 10 oz. of gold to the ton, 
and that it had been reported on as such by 
Mr. Robert L. Jack, the geological surveyor to the 
Queensland Government. On the faith of the 
representations of the prospectus Mr. West 
bought shares in the company, but he subse- 
quently found that the report of Mr. Jack pointed 
out that the gold deposit was almost entirely 
confined to the cup or crater of the geyser, where 
the Mount Morgan Partnership was at work, while 
the company’s property was at a distance from the 
point where the gold deposit existed. He, there- 
fore, brought an action for the return of the money 
he had paid for his shares. The judge found that 
the prospectus evidently conveyed to the mind of 
the reader that there were gold-bearing deposits 
in the tract in which the fourteen acres were situated, 
and that the meaning which it would convey was 
wholly misleading. The allusion to the Mount 
Morgan Partnership was calculated to attract in- 
vestors, and he stigmatised the undertaking 
severely. The fact that the plaintiff might have 
found, on investigation, that the prospectus did not 
agree with Mr. Jack’s report was no answer to his 
claim. He ordered the return of the money paid, 
with costs, and interest at 5 per cent. per annum. 
No doubt the other shareholders will profit by Mr. 
West’s example, and the directors will find claims 
pouring in upon them with unpleasant rapidity. 


Tue WetspacnH INCANDESCENT GASLIGHT. 

We noticed a few weeks ago, a very beautiful ap- 
plication of the refractory property of zirconium 
made by Professor Auer v. Welsbach, of Vienna, 
in which a cone of net or similar material is saturated 
with a solution of the metal, and exposed to the heat 
of a Bunsen burner with the result that all the com- 
bustible portion of the cone is burnt away, leaving a 
delicateand incombustible skeleton of zirconium ash, 
which the heat brings tosuch an intense state of in- 
candescence that a luminous value of seven or eight 
candles can be obtained perfoot of gasconsumed. The 
idea is very ingenious, and the light isvery beautiful, 
and fragile as the luminous ash is, and liable to 
destruction at slight provocation, there appears no 
doubt that the system may be made useful and have 
a commercial value. But we think that the 
Welsbach Incandescence Gaslight Company, whose 
prospectus has been lately before the public, set 
too high an estimate on the value of the patents, in 
asking, for a part of them, half a million sterling, 
including of course purchase money (300,000I.) and 
working capital. It is true that this sum includes 
the patent rights in eighteen countries, but Norway, 
Denmark, Tasmania, Queensland, and so forth are 
not large gas consumers, and in fact England, France, 
and Belgium are the only countries in the list 
on the company’s prospectus really valuable. That, 
however, is a point on which Mr. Punchard 
and the other promoters have to convince the in- 
vesting public. But we cannot forget how the 
whole cause of electric lighting suffered a few 
years since, from company after company being 
launched with prodigious capitals, and now that 
there is a new phase in the practice of arti- 
ficial illumination, it is to be regretted that the 
first venture is not of more moderate propor- 
tions. For it would be absurd to assume that with 
the Welsbach system, finality has been reached in 
this direction. We ourselves are thoroughly ac- 
quainted with a system which will be shortly brought 
before the public as a commercial undertaking, not as 
a financial venture, which approximates very closely 
to the results obtained by Professor Auer, but with 
this important difference, that the light - giving 
medium is indestructible, instead of being of ex- 
treme fragility. And this system will doubtless be 





followed by others of equal or superior merit and 
ingenuity. It would have been veryinteresting, from 
our particular point of view if the prospectus of 
the Welsbach Company had informed us exactly how 
far the system ‘‘has been most successfully in- 
stalled in Paris,” what ‘extensively adopted” 
actually means as regards Vienna, and what favour 
it has found in Berlin and ‘ other cities,” because, 
without such information, we cannot tell how the 
cone of zirconium ash stands in general use, what 
its average life is, and whether the luminous 
standard is maintained, or whether, after a com- 
paratively short time, it decreases ; our own expe- 
rience has been that it does decrease, but perhaps 
our experience was unfortunate. The light has 
been on show at a few places in London, but 
not long enough to make useful deductions, and 
the framers of the prospectus would have ren- 
dered really a great service had they given 
precise information on these points. It scarcely 
falls within our province, but we may remark 
that the abrupt secession of three members of 
the Board during the days the subscription list was 
opened, or immediately after it was closed, was 
almost, if not quite, an unprecedented event. 
Probably a full explanation will be forthcoming 
of this precipitate retirement on the part of the 
late directors ; we notice that the remnant of the 
board has published an explanation, and announced 
the issue of an amended prospectus, which will 
be read with interest. Possibly Lord Beaumont, Mr. 
White, and Mr. Poston were of the same opinion as 
ourselves, that the capital asked for is too great, 
and that a mistake has been made in this way, 
which may risk the profitable development of a 
beautiful invention, capable of extensive applica- 
tions under favourable conditions. 





ENGLISH v. AMERICAN LOCOMOTIVES. 
To THE EpiTor or ENGINEERING. 

S1r,—In your issue of February 11, ‘‘ Stoker” quotes me 
as having, in a paper read before the Master Mechanics’ 
Association, used the words, ‘*The American locomotive 
compares unfavourably in the economical application of 
power with European locomotives of similar dimensions 
doing similar work.” Your correspondent says that none 
of the advocates of American locomotive practice have 
attempted to answer or explain away that statement, and 
he flourishes it rather tantalisingly in the faces of other 
correspondents. I shall now try to gratify ‘‘ Stoker’s” 
longing for an explanation, but as a prelude thereto I 
wish to deny having used the words attributed to me. 
Taking a fugitive sentence from a paper and publishing it 
without the context is an easy means of misrepresenting 
an author’s sentiments ; and the opponents of American 
locomotive practice must be rather hard up for ammuni- 
tion when they manufacture their thunder from this kind 
of material. In a paper on ‘‘ Economy of Fuel,” read 
before the Master Mechanics’ Association, I expressed 
the opinion that European locomotives were operated more 
economically than the average run of American loco- 
motives, but the words imputed to me were not used. 
The nearest sentence I can find reads, ‘‘ Although the 
American locomotive compares favourably with the 
average stationary or marine engine in the economical 
application of power, there is still room for improvement, 
as can be proven by a comparison with the work done by 
locomotives in Europe of similar dimensions doing similar 
work.” Another sentence which was really the text of 
the sermon preached, reads, ‘‘ While I stand second to 
none in admiration of the American locomotive, I think 
there is a possibility of making it lighter on fuel.” 

The business of land transportation has developed so 
rapidly in America that most of the railroad companies 
have been chronically short of motive power, and it has 
always been regarded of much ater importance that a 
locomotive should be intensely durable, capable of making 
great mileage with the least possible delay for the purpose 
of executing repairs, and susceptible of being repaired 

uickly, than that she should be economical in the use of 

uel. In fact, the economy of fuel has always been con- 
sidered of little importance compared to the possibility of 
moving trains promptly, and the custom has grown up of 
loading all freight engines with every car that can be 
hauled over the road. Owing to this, certain careless 
practices respecting minor details of locomotive construc- 
tion, management, and maintenance became common, 
and I believed that important reductions in fuel accounts 
would result, if a few minor structural changes were 
made, and some pressure was put upon enginemen to do 
their work economically. I entertained the belief, and 
am still under the impression, that our enginemen com- 
pare very unfavourably with enginemen in Europe in the 
way fuel is used. The purpose of my paper was to ex- 
ress these views, to urge that stricter attention should 
exercised in the poe ncaa of such details as dampers 
ashpans, draught appliances, and other parts that tend 
to waste fuel when out of order, and to request that more 
attention be bestowed upon the training of enginemen. 
Where comparisons unfavourable to American locomotives 
were made, the unsatisfactory results were attibuted to 
want of care, not to defects inherent in the machine. 

Because some of us are ready and willing to lecture 
our friends here about their wasteful practices, and con- 
trast the performance of our locomotives unfavourably 





with the performance of other engines, it must not be 
assumed that we imply that the locomotive itself is to 
blame, and that better results might be obtained from 
a change of type. When Mr. F. W. Dean read his paper 
drawing attention to the wasteful features of the American 
locomotive, he did ample justice to the good points of 
British practice, but no one understood that he wanted 
American master mechanics to abandon their type of 
engine, and adopt the English style. Free criticism has 
exerted a wonderfully healthy influence on the develop- 
ment of the American locomotive. Every change in the 
line of progress has been weighed, considered, and dis- 
cussed by the Master Mechanics’ Association through in- 
vestigating committees, and in open meetings, in the 
railroad press by individuals who are noted for the candid 
way they express their opinions, and by the various 
engineering societies individually and collectively. Strong 
views have frequently been expressed against certain parts 
and proportions, zealous calls have often been made for a 
more economical method of transforming the energy of 
heat into the mechanical work of moving trains, and 
American railroad managers are doubtless ready to adopt 
any machine likely to produce better results, but no one 
appears to be looking longingly to the English type of 
locomotive. That engine was fairly tried in Canada in 
competition with American locomotives. 

The bpp < mee here of free discussion of the designs of 
railroad machinery and the practice of the men in charge 
of rolling stock coming together periodically and discuss- 
ing matters relating to their business, has had the effect 
of producing uniformity in design. By reasoning together 
the master mechanics found out the types most suit- 
able for the work that had to be done, and the rolling 
stock of America is noted for its uniformity. <A great 
many types have been tried and abandoned—inside con- 
nected locomotives, slab frames, all varieties of boilers, 
and numerous forms of valve motion—and the present 
bs 7 is doubtless the survival of the fittest. 

have no intention of taking part in the unprofitable 
discussion about British and American locomotives, but 
I should like to say a word for the benefit of the corre- 
spondent who draws out this letter. It is no doubt 
intensely patriotic to rise up in defence of the English 
locomotive, but if he knew something about theengine he 
assails, probably he would not be so aggressive. Some of 
the brightest engineers, engine men, and mechanics I have 
met with during fourteen years’ residence in America, have 
been trained on British railways, and I have never met 
one who came in intimate contact with the repairing or 
operating of lucomotives, who did not prefer the American 
engine. Canada has some of the ablest railroad master 
mechanics on the American continent. Most of them 
received their early training on British railways, and 
in British workshops, and they no sooner get settled 
into mechanical work on this side, than they become 
advocates of the American type of locomotive. Some of 
your correspondents have been surprised that the 
representatives of American locomotive interests did 
not enter the discussion in defence of their favourite. 
That was not necessary. For good or for evil, the 
American type of engine is having all its own way 
on this continent. The assaults of Messrs. Burnett 
et al, have not perceptibly affected the demand for 
the American locomotive. British locomotive builders 
have not been requested to furnish any locomotives for 
the Canadian Pacific, or other Canadian railways that 
have been greatly increasing their stock of motive power 
lately. The advocates of the British type of locomotive 
may have all the glory, but it appears to me that the 
builders of American locomotives are getting all the 
profit. Yetifa man with warm sympathies for British 
interests and the prosperity of British workmen at home 
dares to ask, Why do British locomotive builders not con- 
struct the kind of locomotive that is popular abroad? he 
is denounced as a traitor to his country. 

Yours truly, 


Ancous SINCLAIR. 
Chicago, U.S.A., March 1, 1887. 
To THE EpiTor oF ENGINEERING. 

S1r,—Before Mr. Frank C. Smith, of Delaware, Ohio, 
entered the lists as a champion of the American locomo- 
tive, it would have been well had he made sure of his 
facts. The engine ‘‘ 169” is not of the Wootten type, ‘as 
the size of the grate clearly shows,” but is an anthracite 
burning engine of the ‘‘ American” type. Knowing this, 
it is hardly worth while to discuss Mr. Smith’s other 
statements. Yours truly, 

New York, March 18, 1887. W. F. Drxon. 

To THE EDITOR OF ENGINEERING. 

Srr,—In the articles concerning the performance of 
American and English engines there seems to be much 
dispute concerning the relative performance of the London, 
Brighton, and South Coast engine ‘‘ Gladstone” and 
Philadelphia and Reading *‘ 169.” I see no reason why 
the American writers should be ashamed of the ‘‘ 169,” 
for it has made an excellent record for endurance and for 
the manner in which it has done its work, but I claim that 
no engine burning anthracite coal can be fairly chosen for 
comparison with ‘‘Gladstone.” It would be just as fair 
to take a wood burner. The only just comparison will be 
when an English and an American engine meet on same 
road, in the same service to which each shall be suited, and 
each burning the same fuel. Evenin this country we find 
it impossible to explain the great differences which exist 
between performances of the same engines on different 
divisions of the same road. 

It certainly seems, from published statements, that the 
English engines use much less fuel than ours do, but the 
conditions vary so greatly that it is by no means certain 
whether the difference is due to load, to nature of road- 
bed, tothe manner in which trains are worked, to difference 
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in fuel and manner of firing, or to difference in efficiency 
of engines, 

As matters now stand the fairest test would be to 
measure by dynamometer car the power delivered at draw- 
bar of tender, measuring also coal and water. 

In speaking of anthracite it is safe to say that not 5 per 
cent. of our engines use this fuel. 

It requires about double the grate area needed for 
bituminous coal and is a very sluggish fuel. 

‘*Stoker” seems to think it necessary to lop off firebox at 
level of bottom tubes when the box is on top of frame. 

I have charge of several of this type in which firebox 
is about 4 ft. 6 in. deep, and there is plenty of room for a 
good fire under the arch. I would be very glad to know 
what advantage there is in placing the valve seats be- 
tween the cylinders when same are outside. Why do 
English designers choose such an inaccessible place when 
the rocker transfers the motion toa place where the repairs 
can be easily and quickly made? The lost motion in this 
arrangement is very slight. This feature, of all others, 
gives so little trouble that. it is difficult to see why it is not 
more generally adopted. 

Atlanta, Ga., U.S.A., March 13, 1887. G. 








THE ‘‘KAPUNDA” AND ‘‘ADA MELMORE.” 
To THE EpiToR OF ENGINEERING. 

Srr,—The Zimes of Wednesday, 31st ult., in a leading 
article criticises the action of the Wreck Commissioners’ 
Court for not dealing more severely with the officers of 
the Ada Melmore for their neglect in not displaying side 
lights in accordance with the regulations of the Board of 
Trade, and for breaking the’ rule of the road, thereby pro- 
ducing one of the most disastrous collisions since the 
Northfleet was sunk by the Murillo. 

In the evidence it was shown that the unwritten custom 
of keeping side lights for frequented waters prevailed on 
board the Ada Sidece the captain stating that he 
always had his lights put out (meaning “ displayed”) on 
sighting another ship. The logic of this is truly Irish, for 
supposing that other ships to be conducted on similarly 
parsimonious principles, neither vessel would see the other 
until too late, and it seems more than probable that 
many missing vessels have thus met their fate. 

In my letter on this subject which you published in 
your issue of the 11th of March, I pointed out that this 
habit of ignoring the law appears to call for a more satis- 
factory and stringent ed of punishment than an 
mere dealing with certificates or legerdemain by which 
a captain suddenly finds himself a first mate. 

Doubtless the majority of such offenders do so with im- 
punity in consequence of the difficulty of detection. It 
appears to be nobody’s business to bring them to justice, 
and when, as in this case, criminal carelessness has led to 
lamentable loss of life, a punishment entirely inadequate 
is all that the law entails. 

On shore, if a weary railway signalman makes a mis- 
take ; if a driver, guard, or fireman (blessed with directors 
who thrust upon him an inefficient brake) can be found 
guilty of any error of judgment ; if acolliery engine driver 
overwinds, the law deals out to them criminal sentences 
if loss of life occurs. At sea all this is different. One man 
neglects the most obvious precautions suggested by com- 
mon sense and fails to carry lights, by which means the 
two vessels approach more nearly than they would other- 
wise have done. Another is ignorant of one of the ele- 
mentary rules of the road, and throws his vessel into a 
ship containing more than 300 people. The first has his 
certificate suspended for two years, being meanwhile 
supplied with a first mate’s certificate. The second gets 
= even better, and may be first mate to-morrow if he 

ikes. 

Passing over the harrowing details of the disaster by 
which most of those who perished were drowned like rats 
in acage, the single women doubly locked in, martyrs to 
morality, without even a chance of fighting for the twelve 
lifebuoys which the Board of Trade considers sufficient 
amongst 300 people ; wecome to the question of why the 
ship sank so suddenly. 

Lloyd’s Register states that the Kapunda had but one 
bulkhead (a collision bulkhead) placed near the bows, and 
intended only as a protection from the effects of an end- 
on collision, and of no use whatever should the vessel, as 
in this case, be struck afi of the bulkhead. 

It appears to me to be a very grave question whether 
emigrants (who, unlike ordinary passengers, cannot in- 
dividually choose their vessels) should be shipped under 
any circumstances in vessels with less than three bulk- 
heads. Had the Kapunda been provided with three, or 
better, four bulkheads, there is every reason to believe 
that most, if not all, the passengers could have been trans- 
ferred to the Ada Melmore, and possibly no such trans- 
ference would have been necessary as the vessel would 
have remained afloat long enough for them to have been 
rescued by some other vessel. 

The bulkhead question is no novelty, it has been well 
thrashed out; the efficiency of well-constructed bulk- 
heads is admitted, and yet here we have a case in which 
a vessel with cay one bulkhead is chartered to convey 
300 emigrants, whilst numbers of well bulkheaded vessels 
are to be had. 

The bulkheads of the Oregon kept her afloat long 
enough to get every passenger into the boats, and but for 
an obstruction which prevented the closing of a water- 
tight door, she would be afloat at this minute. 

had hoped that other more powerful pens than mine 
would have dealt with the ship’s lights and bulkheads 
question, and let no one flatter himself that it is none of 
his business, for this is a matter which concerns every one 
who goes to sea. Some six years ago the technical press 
were largely instrumental in causing the adoption of more 
powerful pomping machinery on board first-class steam- 
ships. The question of lights and bulkheads remains yet 





to be pressed on, and it would add to the grief of those 
who have lost friends in the Kapunda if the disaster and 
its warnings should pass into oblivion without any lesson 
having been learnt from it. 
IT am, yours nag mH | 
STEPHEN H. Terry, Mem. Inst. C.E. 
Local Government Board, Whitehall, April 5, 1887. 





DUPLEXING SINGLE-NEEDLE TELEGRAPH 
INSTRUMENTS. 
To THE Epitor oF ENGINEERING. 

S1r,—In your issue of the 25th inst. I observe a para- 
graph on ‘* Duplexing Single Needles on the Caledonian 

ilway,” and that the credit of first eneong such work- 
ing in a practical manner is awarded to the telegraph 
superintendent of that company. As there is evidently 
some mistake in this matter permit me space in your 
columns for a few remarks by way of correction, If my 
memory serves me correctly, it was in the summer of 1873, 
or close upon fourteen years ago, that I, under the direc- 
tion of my father, Mr. E. Gilbert, experimented on and 
established a system of duplex single needle between 
Edinburgh and Glasgow, on the North British Railway. 

Fortunately we had on the circuit no intermediate 
stations to shut out from communication, which, of 
course, could not but add to its efficiency, still the ever 
varying resistance of the line wire necessitating constant 
adjustment of the rheostat, the inability of the receiving 
clerk to obtain a repetition of any doubtful words without 
the aid of the sending clerk, the important fact that more 
clerks are required for the duplex than for the ordinary 
single needle working, and that the expedition in the 
former, all things considered, is less rather than greater, 
the single neiille duplex was abandoned as reverse to 
advantageous to the railway telegraph service. If any 
corroboration of the wisdom of this course is wanting it 
may be gathered from the coincidence that in the four- 
teen years since elapsed neither the Postal Department 
nor any camp co A nae ame have reverted to the system, 
and that the Caledonian Company should have disinterred 
it now and have published the arrangement as something 
new and promising tv the railway service is, to say the 
least, a sorry mistake. 

Your obedient servant, 


RTHUR E, GILBERT, 
March 30, 1887. 








HELICAL JOINTS FOR BOILERS. 
To THE EpiTor oF ENGINEERING. 

Sir,—In reply to Mr. Booth’s letter in your issue of 
1st April, the first and last paragraphs are gratuitous, and 
might with advantage have been omitted. Mr. Booth’s 
method is certainly erroneous ; this can be seen by taking 
a narrow plate and rivets of large diameter, and compar- 
ing the results for a broad plate and rivets of small 
diameter. Results obtained by Mr. Booth’s method may 
be said to tend towards regres when the diameter of 
rivets is small compared with width of plate. The breadth 
of plate, b, in our letter which appears in your issue of 
25th March is that required for a continuous helical joint, 
it has nothing to do with the strength of the boiler. We 
repeat our statement that the rivets of the longitudinal 
seam shown in Mr. Booth’s Fig. 1 do not resist the longi- 
tudinal tension at all; the resultant tension on such a 
joint is the ring tension, and the ring tension alone. We 
shall be obliged if Mr. Booth will point out where our 
mathematics is misleading ; and, in concluding this part 
of our letter, would say that practical boilermakers 
should, if possible, be supplied with accurate methods for 
their calculations. 

Your correspondent ‘‘C, E. S,” asks two questions ;— 
applying the formule given in our two letters to his case 
we have: p=intensity of a per square inch on test-piece ; 
p'=0; 0=45 deg. ; and T=1 in., thickness of plate ; then 

1 =p cos? 45 deg. =4 p ; . (5a) 
re =hpsin9deg=hp . - (7a) 
r= /ri+re=p /4=.707 p. . (8a) 


In compounding (5a) and (7a) in order to obtain (8a), we 
assume that the resistances to tension and to shearing are 
of equal amounts per square inch of metal ; in the case of 
vou icon this is very nearly true. Along a solid line 
parallel to the holes in Fig. 1 (p. 299 ante) the resultant 
stress is as given in (8a); or such a line is per lineal inch 
stronger than one drawn square across the solid piece in 


the proportion 1: a that is 1.415 times. When the 


line is drawn np the holes, the strength per lineal 


inch of the joint is ? of the above, that is 1.415 x #=1.06; 
taking the strength of solid plate square across as unity. 
Tf a line be drawn _— across Fig. 1, and through one 
of the holes, the effective width of the plate is seen 
to be 30 in. ; the diagonal line through the holes is thus 
about 9 per cent. stronger than a square line passing 
through one of the holes, but on account of the continuity 
: the fibres being broken by the holes we should expect 
at— 
1. Fracture will be along the holes for a considerable 
portion of its length. 
Rei _ relative total strength of the two test-pieces will 
Apeyiang for occupying so much of your space, 
e are, Sir, your obedient servants, 
Tuomas ALEXANDER, C.E. 
Artuur W. Txomson, C.E, 
16, Smith-street, Hillhead, Glasgow. 


To THE EpiTor oF ENGINEERING. 
S1r,—I am well pleased that after such a Giepley of 
mathematics as have lately appeared in your columns, 
Messrs. Alexander and Thomson now find that the 





strength of a 45 deg. seam is—neglecting the longitudinal 
staying, &c.—a trifle over 26 per cent. in excess of the 

lain seam, as shown by me in your issue of March 25th, 

would not again trouble you on the question did I not 
feel that writers who advocate improvements in practice 
should endeavour to show the reasons for their opinions in 
plain and simple figures. After condemning my method 
as erroneous, Messrs. A. and T. find that after eliminating 
their own errors in principles they find just what I did 
after correcting my clerical error. 

In reply to °C. E.S.,” the fracture of his specimen No. 1 
may be anywhere. No. 2 will most probably fracture 
through the rivet holes. 

In No.1 no section across the plate is weakened by 
more than one rivet hole; and of course No.1 is the 
stronger specimen. But evidently ‘‘C. E. 8.’ is still in the 
dark, for he appears to be about to test these specimens by 
single direct pull, but what of the transverse pull to imi- 
+ the end pressures in a boiler? He cannot well arrange 
this. 

Mr. Hartland gives good practical reasons against all 
helical seams, which are being advocated as though new 
by some of your correspondents. Within a few miles of 
where I now write are several of this class of boiler—- 
Wright’s patent—and I do not think they are much, if any, 
under twenty years of age. 

Yours truly, 
. H. Booru. 

Grosvenor Chambers, Manchester, April 2, 1887. 


To THE EDITOR OF ENGINEERING. 

Srm,—In reply to ‘‘C. E. 8,” in the test-plate with the 
holes diagonally, there being no rivets in the holes, each 
of the 3 in. necks of plate originally pointing diagonally 
will be bent and drawn into a nearly longitudinal direc- 
tion, and when so altered in form the test-plate will break 
under a pull a little over three-fourths of what the solid 
plate would carry. Yours, &c., 

April 5, 1887. BoILERMAKER AND SONS, 





COMPOUNDING BEAM ENGINES. 
To THE Epiror oF ENGINEERING. 

Srr,—I have only just noticed your short article on 
porns grrr | beam engines, dated the 11th of March, and 
would wish to know whether as an actual fact the engine 
described has ever been run with the caps off the main 
centre. It is commonly held that the work done in the 
two cylinders of a compound engine should be as nearly 
equal as possible. Now if the figures are gone into it will 
be found that the three strains due to the two piston rods 
and to the connecting-rod balance each other when the 
high pressure cylinder is set under a point at one-third the 
radius of the connecting-rod arm of the beam. The 
weight of the beam will thus remain uniformly bearing 
upon the centre —. throughout the stroke except as 
it may be influenced by the slight dissimilarity of the 
indicator figures or by inertia. Phe error has crept into 
your article by merely overlooking the strain due to the 
connecting-rod, and is in a measure similar to the 
extremely common error in connection with crane strains, 
where the assumption is taken that the weight is sus- 
pended from the end of the jib instead of the chain pass- 
ing over the head pulley and back tv the barrel. 


Yours most truly, 
April 1, 1887, 





AmegrIcAN Ferry Boats.—The Staten Island Rapid 
Transit Company has awarded a contract for building 
three steel ferry boats to Messrs. Harlan and Hollings- 
worth, of Delaware. They are to cost 100,000 dols. each, 
and are to be ready by June and July. 


Curnesk Raitways—Rails for an extension of the Kaip- 
ing coal railway to the Pehtang, a distance of 21 miles, have 
arrived, and the works are progressing rapidly. It is under- 
stood that a locomotive has been ordered from the Grant 
Locomotive Works of Paterson, New Jersey, and that 
some trucks have been ordered from the Harlan and Hol- 
lingsworth Company, of Wilmington, Delaware. No 
other Chinese railway has yet been authorised. 

An Exxcrric Laryncoscorpr.—Mr. Arthur H. Vese 
has devised a laryngoscope for examining the throat. It 
consists of a mirror capable of reflecting the larynx ; a 
small incandescent lamp fixed to the apparatus by @ 
bayonet-point contact. Its power is about half a candle, 
and itis only 4in. in diameter, This is fixed on a fine 
hollow stem through which the conducting wires pass, 
and the mirror is mounted in front of it at the proper 
angle. The necessary switch, rheostat, and battery com- 
mee the apparatus, which has been constructed by 

essrs. F, Weiss and Son, the surgical instrument 
makers, 


EBULLITION AND PressurE.—A novel lecture experi- 
ment showing that liquids may be made to boil at lower 
temperatures than the normal by diminishing the pressure 
of the atmosphere or the medium which surrounds them, 
was recently made by Dr. O'Reilly at a lecture given in 
St. Joseph’s College, Clapham. A small tube was taken, 
prepa: by Ducretet, of Paris, and containing liquid 
carbon dioxide. Such tubes are constructed for showin 
the various characteristic phenomena in the conversion 0: 
carbon dioxide from the liquid to the gaseous state, and 
in its reconversion to the liquid condition. The upper 
part of such a tube is of course filled with carbon dioxide 
vapour. By subjecting this part of the tube to a jet of 
ether spray, the pressure of the vapour is diminished, and, 
in a few seconds, the liquid column elongates very per- 
ceptibly, and enters into brisk ebullition. 
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STRAINS ON PROPELLER BLADES. 


screw propeller, when propelling a vessel, with the forces 
acting upon a plane moving obliquely through water, was 
fully discussed in a paper by the late Mr. W. Froude, 
read before this Institution in 1878, and entitled, “On 








it is probable that quantitatively they may need some 
correction on the score of the incomplete exactness of the 
coefficients of pressure and of friction, which have been 
provisionally suggested ; and (2), that no theoretical treat- 
ment of the action of an actual screw can be sound, which 
does not incorporate and mainly rest on the principles 
embodied in the treatment of the problem of the plane, 
and, indeed, that the character of the results must, 
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) as regards the plane are in substance incontestable, so far| that the paper referred to was intended to be of an 
| as concerns their character and general bearings ; though 
On the Forces Acting upon the Blade of a Screw Propeller.* | 

By Mr. G. A. Catvert, Member. 


Tue identity of the forces acting upon the blades of a | 


| elementary character, dealing only with the subject in 
| such a manner as to indicate generally the direction in 
| which further investigation should proceed. One or two 
| instances in support of this view may be mentioned here. 


| The normal pressure on a plane moving obliquely through 


| water, and also the frictional resistance of the plane, are 
assumed, in the 1878 paper, to increase directly as the 
area, and “for convenience” both normal pressure and 
frictional resistance are taken to increase as the square of 

























































































































































































the Elementary Relation between Pitch, Slip, and Pro- | 
pulsive Efficiency.” 
That eminent writer concluded this, his last contribution | 
to the Transactions of the Institution, with these words: 
‘* Whatever may be the effect of the difficulties just re- 
ferred to, as attaching to the extension of the solution 
from the action of the obliquely propelling plane to that 
of an actual screw, there are two assertions which may be 
confidently made in reference to the investigation and its 


results: (1) That the conclusions which have been drawn | 


‘ ws Paper read before the Institution of Naval Archi-| 
ects, 





in their most essential features, be the same in most 
cases.” 

This paper was justly considered as ‘‘a new departure 
in the subject,” yet, notwithstanding the admirable manner 
in which the matter was investigated, and the conviction 
the paper must carry, that if its assumptions were correct 
the conclusions drawn were of the greatest practical value, 
it does not appear that the mode of treatment indicated 
by Mr. Froude has hitherto enabled engineers to make 
any great advance in the design of screw propellers, as 
distinguished from the original method of ‘trial and 
error,” resulting in the ‘‘ survival of the fittest.” 

There is internal evidence in Mr. Froude’s writings, 





|the velocity. Now in 1871 and 1872, Mr. Froude had 
| pointed out that it was well known that ‘the normal 
| pressure was most unequally distributed over the surface 
of the plane, existing in great excess towards the anterior 
edge,””* ‘so that a plane which is moving obliquely through 
water always seeks to place itself at right angles to the 
line of motion ;”+ and his experiments on surface friction, 


* Vide Mr. Froude’s remarks on Sir F. C. Knowles’ 
paper on the “‘ Screw Propeller” : Minutes of Proceeding 
of the Institution of Civil Engineers, vol. xxxii. 

+ Vide Mr. Froude’s report to the Secretary of the 
Admiralty on Mr. Ramus’s proposed ship: Parliamentary 
| Report, No. 313, 1874, 
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as described to the British Association in 1872, showed 
that the frictional resistance of a plane moving through 
water increased at a rate which was considerably lower 
than the square of the velocity, and that the coefficient of 
friction differed greatly with the length of the surface. 
These experiments also showed that the ‘‘ body resist- 
ance” (which was not taken into account in the paper of 
1878) might appreciably affect the coefficient, and as a pro- 
peller blade must necessarily have considerable thickness, 
thus differing from the ideal plane, this factor of body 
resistance could evidently not & neglected when dealing 
with an actual screw propeller, 

‘*In view of the elementary nature of the conditions to 
he elucidated,” Mr. Froude disregarded the ship’s wake, 
and supposed the action to take place in wholly undisturbed 
water; with the whole surface of the propeller blade 
moving through the water at one inclination to its line of 
motion, at one ‘‘ pitch-angle,” and at one velocity ; really 
each of the three latter conditions varies in the actual 
propeller blade, accordingly as the portion of the blade 
under consideration has a greater or less radius; and the 
wake probably varies with every variation in the shape or 
speed of the vessel propelled. 

The present paper is intended (1) to describe an appa- 
ratus I designed in 1885, to ascertain experimentally the 
forces acting on bodies having plano-convex shaped sec- 
tions when moving through water either edgeways or 
obliquely ; (2) to formulate the results of numerous ex- 
periments with the apparatus, and (3) to indicate in what 
way the data so obtained may be used (by a modified and 
extended application of Mr. Froude’s method) to investi- 
gate and analyse the action of screw propellers of different 
proportions, or of different portions of the same propeller, 
and thus indicate the effect of any modification of pitch, 
slip, velocity, surface, shape, or thickness of blade. 

*Considering the pains and expense bestowed upon the 
economical attainment of the indicated horse-power of 
marine engines, and knowing that a large proportion of 
the power so attained is irretrievably wasted or Tost at the 
propeller, it could not fail to be interesting, even if not 
entirely satisfactory, to ascertain exactly how the loss 
takes place ; this being probably the first step towards 
determining how the evil is to be mitigated. 

The apparatus to which I have referred is shown in Figs. 
1 to 6, and may be briefly described as a carriage arranged 
to run along a floating tramway, and having rigidly sus- 
pended from its underside a hollow metal blade of plano- 
convex section, and of adjustable breadth, giving sixteen 
alternative sections, and breadths ranging between 12 in. 
and 24in. The whole blade, although rigidly attached 
to the carriage, can be adjusted so that its flat face may 
lie at angles from 0 deg. to about 15 deg. with the direc- 
tion of motion of the carriage, and the latter is hauled 
along the floating tramway, at a regular but adjustable 
velocity, by a line anda falling weight. The bottom or tip 
of the blade is immersed about 2 ft. 9in. below the sur- 
face of the water, and a portion of the blade 3 in. in depth 
(being the part rte at between horizontal sections at 
3in. and 6in. from the tip) is of precisely the same 
contour as the main portions above and below it, but 
separated from them by a space of about y45 in. 

he object of the experiments was to ascertain the 
character and magnitude of the forces acting upon this 
separate movable section when drawn through the water 
at various velocities and at different angles of inclination. 
The sum of all the forces consequent on such motion may 
be conveniently resolved into two components—one act- 
ing at right angles to the flat face of the section, the other 
acting parallel to the flat face; and to measure succes- 
sively each of these two components—two alternative 
parallel motions are fitted to carry the blade section. 
One of these is shown, being that used for measur- 
ing the normal component of the forces, and allow- 
ing of no motion relatively to the fixed blade, except in 
the direction of that component. The extent of this 
motion is limited to about gin. A wire cord, attached 
inside to the moyable section, is connected to the piston 
of a Richards indicator, being led over guide pulleys 
carried by the fixed blade below and the carriage above. 
The length of the wire cord being adjustable, any re- 
quired compression of the indicator spring can be obtained 
by shortening the cord. If, for instance, the cord is 
shortened sufficiently to compress the indicator spring 
equivalent to a pressure of 5 lb., then the reaction on the 
movable blade section will also be 5 lb., and its position 
will be at one extreme of its travel, or projecting :*% in. 
beyond the face of the main blade. If, on drawing the 
blade through the water, the normal component of the 
forces acting on the movable section should exceed 51b., 
the section will be forced back, pulling through the wire 
cord, and still further compressing the indicator spring, 
so that any movement of the section causes a oonenet. 
ing motion of the indicator pencil, but increased fourfold. 
This description will equally apply to the alternative 
parallel motion used to measure the component at right 
angles to the normal pressure, any relative motion of the 
blade section, in this case, being }ossible only in the direc- 
tion of such component. 

The carriage runs on four wheels, each 24 in. in circum- 
ference, which are so geared to the paper drum of the 
indicator that the advance of the carriage is represented 
by the movement of the indicatar paper to a scale of 
rin in. or py in.=1 ft. A pencil actuated by an electro- 
magnet is arranged to mark the indicator paper at in- 
tervals of half a second, suitable connections being made 
toa pendulum on shore. The tramway is about 150 ft. 
in length, and a form of gearing is fitted to the carriage, 
by means of which the paper drum remains at rest during 
the first portion of the run and until the velocity of the 
carriage kes become fairly steady and uniform, when the 
drum is thrown into gear, and for the next 50 ft. of 
the run the pressure on the movable section of the blade 
is recorded on the paper. From the intervals between 
the dots marked by the electrical pencil the correspond- 


ing goto in feet per second can be accurately mea- 
sured. 

Fig. 7 shows the form of diagram produced, with the 
parallel motion arranged as shown in Fig. 1. From the 
diagram the normal component of the forces acting upon 
the section can be ascertained, a t being the line traced 
by theindicator pencil when the blade was moving through 
the water at a velocity of 7.66 ft. per second, as measured 
by the space between the dots cd, each space representing 
half a second interval ; ¢ f is the line drawn by the penc 
with thespring uncompressed ; and the distance between 
the lines ab and ef measures the pressure on the blade 
section. 

As a check upon the records of the blade sections 3in. 
deep, a few experiments were made with sections 6 in. 
deep, and they indicated pressures which were practically 
double those shown by the 3in. blades. 

The order in which the experiments on normal pressure 
were made was generally as follows: First the blade 12in. 
by 3 in. was tried, and diagrams taken with its flat face 
lying successively at angles of 24 deg., 5 deg., 74 deg., 
10 deg., and 124 deg., with the line of motion of the car- 
riage. The ‘“‘motive weights” were changed, so as to 
give, for each angle, velocities which ranged from about 
4 ft. per second to about 12ft. per second (2.37 to 7.1 
knots per hour), Then the side pieces of the movable 
and fixed blades were changed, forming blades succes- 
sively of 12in., 13}in., 15 in., &c., 3 to 24 in. in breadth, 
each being tried at the different velocities and angles of 
inclination. From the indicator diagrams recorded by 
the blades (under the numerous combinations of breadth, 
velocity, and inclination) combined diagrams for each 
breadth and inclination were plotted, as shown in Fig. 8, 
where the divisions on the base represent velocities in feet 
per second and the lengths of the ordinates drawn per- 
pendicular to the base line represent the normal pressures 
at the corresponding velocities, each ordinate being re- 


Scale of /bs 
‘ee 


2 











3 





s 
‘ 
‘. 


Values of m 
é 
\ 
€ 
So 


$s 3 € 
> 











° 
ry} 


Jo* 40° $0” 60° 70° 
Angle of Inclination.( Slip angle) 


presentative of one of the indicator diagrams. Fair 
curves being drawn through, or rather amongst, the spots 
so plotted, served to show the rate at which the normal 
pressure increased with the velocity. Other curves were 
constructed in a similar manner, a using as ordinates 
the longitudinal or resistance components ascertained 
from the indicator diagrams taken for that purpose. 

If the normal pressure and the resistance varied as the 
square of the velocity, it would have been simply neces- 


sary to obtain information on these points at one velocity | q 


for each breadth, and at each angle of inclination. But 
before many groups of experiments had been combined to 
form curves of normal pressure and of resistance, it became 
evident that the law of “‘ the square of the velocity” gave 
a curve which was too steep to coincide with the results 
of the experiments, and a em, the limited range of the 
velocities may not give a base long enough to warrant a 
strictly accurate estimate being made as to the normal 
pressures which would correspond to velocities of 50 ft. or 
60 ft. per second, there is within those limits a uniformity 
in the ratios of pressure to velocity which shows that the 
pressure varies approximately as the power 1.85 of the 
velocity, the resistance varying as a still lower power of 
the velocity. 

By Mr. Froude’s ‘‘ law of corresponding speeds,” the 
24 in. blade section, moving at 4 ft. per second, may be 
considered as a model of a vessel, say, 300 ft. long, mov- 
ing at a speed of about 30 knots per hour, and the 12 in. 
blade section, at 12 ft. per second, as representative of 
the same vessel at a speed of over 120 knots, so that it is 
not improbable that at such ‘‘ corresponding speeds” the 
law which fairly applies to the resistance of full-sized 
ships at their ordinary speeds may require considerable 
modification when applied to the resistance and normal 
pressures on the submerged sections with which my ex- 
periments were made. The behaviour of torpedo boats 
when steaming at a high velocity, and still more strik- 
ingly the behaviour of the Para-Ramus model, towed 
by Mr. Froude at velocities corresponding to actual 
speeds of the full-sized vessel of over 50 knots per hour,* 

*. Vide Parliamentary Report, No. 318, 1874, where 
Fig. 3 shows that the resistance of the Para-Ramus 
model, when moving at a velocity ‘‘ corresponding” to 
about 4 ft. per second of the 12in. blade sections, was 
increasing only as the 1.3 power of the speed, the trim 








and displacement of the model then remaining practically 
unchanged. 





are independent grounds for believing that the law of the 
square of the velocity only holds good for a very limited 
range of speeds. 

Another series of curves was laid down, where the 
measurements along the base line represented the different 
breadths of blade section tried, and the lengths of the 
ordinates the normal pressures due to each breadth, the 
inclination and velocity of the blade sections being 
the same throughout each curve. These curves were 
intended to show the manner in which each successive 
addition to the breadth affected the normal pressure. 
On examination it appeared thet the pressure, instead of 
increasing directly as the area, varied as the (breadth of 
the blade in the Tucniien of its motion) m, the value of m 
changing with the angle of inclination, but with all the 
angles under consideration it was fractional. Here, again, 
the limited range of observation, extending only between 
breadths of 12 in. and 24 in., is scarcely sufficient to allow 
of a reliable statement being made as to the values of 2. 

This unequal distribution of pressure is, however, 
curiously illustrated in‘a paper by Herr G. Hagen,* 
giving the results of a series of experiments ‘‘on the 
position which a movable plane takes in flowing water.” 
Planes about 13 in. long and 3 in. broad were provided 
with journals placed on the centre line and dividing the 
plane, at first, into two equal wings; one wing was suc- 
cessfully shortened by cutting away the plane, and obser- 
vations made of. the angle which the plane assumed 
relatively to the direction of the stream in which it was 
immersed. When the wings were of equal length the plane 
ranged itself at right angles to the stream ; each reduction 
in the length of the wing that was cut resulted in a new 
angle of equilibrium. For instance, when the shorter 
wing was one-third the length of the longer, the position 
assumed by the plane was at an inclination of about 
7 deg. with the line of motion of the stream. Here, asa 
necessity of the equilibrium, the pressure on the short or 
leading wing was sufficiently intense to balance the pres- 
sure on the other end, although the area was only one- 
fourth of the whole plane. The value of m (before referred 
to) for an inclination of 7 deg. with the direction of 
motion must be about .3 in order to account for the be- 
haviour of the plane in the particular experiment just 
described. 

Fig. 9 shows acurve, from which the value of m can be 
approximately measured for any required angle of incli- 
nation. The divisions of the base line represent angles of 
inclination, and the length of the ordinates the values of 
m, measured by the vertical scale shown at the side. The 
crosses, amongst which the curve is drawn, are these 
values as deduced from Herr ar ge recorded experiments, 
and agree fairly with the results of the experiments de- 
scribed in the present paper, upto angles of 124 deg. 

The following empirical formula gives values of normal 
pressure P, which differ very little from the individual re- 
sults of my experiments : 


P=px V1.8 x Bm x D x sin @ 
yhees a coefficient = 6. 
=the speed through the water in feet per second. 
B=the breadth of the blade section, in feet, in the 
direction of motion. 
m=the appropriate power at the angle 0, from Fig. 4. 
D=the depth of the blade section in feet, measured 
at right angles to B. 
0=the angle of inclination, or slip angle. 


It is probable that the adoption of more delicate means 
of measuring the normal pressure, and of trials at speeds 
more nearly representing the velocity of an actual pro- 
peller blade, may show that some modifications are 
necessary in the co-efficient, in the power of the speed, 
or in the values of m, but the formula, as stated, will be 
found sufficiently exact for the practical purpose to which 
it is applied in the concluding portion of this paper. 

As regards the longitudinal component of the forces 
acting upon the experimental blade sections, it will, no 
oubt, be evident that no formula could be proposed 
which would be of general application. As the exact re- 
sistance of a ship cannot be ascertained from a statement 
of her length and draught only, nor yet from the addi- 
tional knowledge of her beam and displacement (unless 
her form is also taken into account), so the frictional and 
body resistance of any section of a propeller blade can 
only be ascertained by direct experiment for each parti- 
cular case ; at any rate, until such a number of represen- 
tative sections have been tried as will enable a coefficient 
to be decided for each thickness and contour of section. 

It now remains to be shown how the formula given 
above can be applied to a consideration of the action of a 
screw propeller. y 

It will be noticed that the experimental blade sections 
were moved through the water, for convenience, in a 
straight line, and in a direction parallel to the surface of 
the water; but there is no reason for supposing that the 
results would have differed if the carriage had moved 
vertically in deep water, or in any intermediate diagonal 
direction. The helical path described by a point in a 
propeller blade (say at a radius of 10 ft.) deviates from a 
straight line to the extent of less than } in. in each foot of 
its advance, so that no serious error can arise from the 
assumption that a section of an actual propeller blade and 
its motion are very approximately represented by the ex- 
periments. 

Referring now to Fig. 10, there is shown one blade of a 
four-bladed propeller, assumed to be of the following pro- 
portions: Diameter, 10 ft.; pitch (uniform), 15 ft. Let 
this propeller be fitted to a vessel, which it propels ata 
spebd of 10 knots per hour, the corresponding revolutions 
being 8) per minute, giving an ‘‘apparent slip” of about 
15} per cent. To this apparent slip must be added the 
forward speed of the water in which the propeller is work- 


* Abstracted in vol. lvi., Proceedings of the Institution 
of Civil Engineers, 
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ing, in order to arrive at the “real slip;” and as this for- 
ward speed, in whatever proportion it is due to the 
“ frictional wake” or to the ‘‘ wave of replacement” (if 
such a distinction can be made practically), is most 
unequal in the different portions of the wake traversed 
by the propeller blade in one revolution, it follows that 
the real slip of each individual blade is continually 
changing in a manner which cannot be estimated, unless 
the speed of every portion of the wake were known. This 
information could probably be obtained without much 
difficulty, but as it would involve towing the vessel at or 
about her intended speed, we may make the assumption 
(which will be in accordance with Mr. R. E, Froude’s 
deductions from his experiments with model propellers) 
that ‘‘ the wake amounts in effect to a mere uniform for- 
ward current,” which we will suppose, in this case, to be 
moving with the ship at a speed of 1.5 knots per hour, so 
that the real slip will be about: 28 per cent. . 

The blade, Fig. 10, is divided into sections, each 6 in. 
deep, and for illustration we may select one of those sec- 
tions, say that marked C, and endeavour to ascertain how 
much thrust this portion of the blade contributes to the 
propulsion of the vessel, and how much power it absorbs, 
as on these two points depends its efficiency. Taking the 
radius of 3 ft, 9 in. as representing, with sufficient exact- 
ness, the mean radius of section C, and laying off on the 
base line a b (Fig. 11) 23.56 ft, as the corresponding circum- 
ference, and making a c=15 ft. the pitch, the angle a bc 
is the pitch angle at a radius of 3 ft. 9 in., ¢ d being the 
apparent slip, and de the assumed speed of the wake 
(both plotted as percentages of the pitch), the angle c be 
is the slip angle (about 8 deg.) corresponding to the 
“angle of inclination” of the experimental blades ; ¢ 6 
is the development of the helical path traversed in one 
revolution by the section C, being a length of 25.92 ft., 
and as the propeller makes 80 revolutions per minute, or 
14 revolutions per second, the velocity of the section C 
through the water is 34.56 ft. per second. Using the 
formula given on the preceding page to determine the 
normal pressure acting on this section, the mean breadth 
of which is 2.2 ft., pons, Brad 


6 x 34.5615 x 2.2:32 x .5 x sin 8 deg. =377 lb. 


which may be plotted along the line b f at right angles to 
bc. Resolving this pressure into its fore and aft, and 
transverse components, and ry carey. Sperone &c., we 
have the fore and aft thrust fh=318 lb., and fg the re- 
sistance opposed to the power transmitted through the 
propeller shaft =203 Ib. 

But, in addition, the longitudinal component of the 
forces must be considered, being the frictional and body 
resistance of the section, which, in the absence of a 
formula, may be stated as being 32 lb. for section C 
when moving at a velocity of 34.56 ft. per second. Layin 
off this (on the same scale as that used for the norma 
component) along 6 7, and resolving it in a similar manner 
into its fore and aft and transverse components, we may 
measure b k=17 lb., which must be subtracted from f h, 
leaving the net thrust g k=301 lb. ; and this force acting 
through the distance moved by the ship in one minute, or 
801 lb. x 1013.3 ft.=305,003 foot-pounds, or 2.24 horse- 
_— as the effective work done by section C of one 

ade, 

Similarly the component ik of the friction, &c., must 

added to the transverse component fg, making the 
gross resistance=230lb., which multiplied by the circum- 
ferential velocity in a minute, or 23.56 ft. x 80 revolutions 
x 230 1b, =433,504 foot-pounds, or 13.13 horse-power, the 
gross work expended on section C of one blade. 


305,003 _ : : 
And 433,504 .703, the efficiency of section C. 

Or the resolution of the forces may be illustrated in 
another manner, as follows: The sum of the unknown 
forces having been experimentally resolved into the com- 
ponents bf and bi, their resultant fi represents the 
direction and magnitude of the sum of the forces, 
Again, resolving fz into its fore and aft, and transverse 
oe) rey we have i / (equal tog f+i k) and fl (equal 

ofh-bk). 

Dealing in the same way with the other sections, we are 
able to measure the thrust and resistance of each, and 
arranging the results of the calculations in a tabular form, 
it is at once seen in what proportion the indicated horse- 
power of the engines is apportioned to the different parts 
ofthe blade. The following Table ‘gives the thrust, &c., 
for the sections A, B, C, &c., of the propeller blade shown 
on Fig. 10, working under the conditions assumed : 























‘ ar Effective | Gross 
. Thrust, in} Work, Work, ‘ 
Section. | Pounds, | Horse Hose Efficiency. 

Power. Power. 

A 321 9.85 14.18 -695 

B 319 9.79 14.05 -697 

Cc 301 9.24 13.13 -703 

D 250 7.67 11.09 -692 

E 198 6.08 9.006 -675 

F | 134 4.10 6.44 -639 

G 70 2.15 4.02 -534 

‘acesitessseptasih hice 
Total for 1 blade..| 1598 48.88 71.91 
» 4 blades 6372 195.52 287.64 .679 











No account has been taken in this calculation of the 
part of the blade lying within section G, as its contribu- 
tion to the thrust or resistance must be comparatively 
small, on account of its low circumferential velocity, but 
the resistance due to the propeller boss should 44 de- 
ducted from the total thrust as iven, in order to arrive 
at the net thrust bearing. he gross horse - power 
given, being that due to the propeller only, must be in- 
creased by the horse-power due to the frictional resistance 





of the engines and shafting, varying in amount, as it will, 
with different types of engines. Suppose the engines 
driving the propeller shown at Fig. 10 to abserb 13 per 
cent. of the indicated horse-poower, then, if the assumed 
speed of wake were correct, the total indicated horse- 
power at 80 revolutions should be 330.6, so that com- 
parison of the actual indicated horse-power required on 
trial will prove the correctness of the assumption, and 
thus enable the mean speed of the wake to be used with 
tolerable certainty in designing another propeller, of 
different proportions for the same vessel. It is evident 
that the actual mean thrust, if it could be experimentally 
ascertained, would give another means of checking the 
accuracy of the speed of wake assumed. 

It will be seen that the effect of any modification in the 
pitch, diameter, surface, slip, revolutions, thickness, or 
shape of blade can be ascertained by the process, as 
applied to Fig. 11. One additional illustration may be 
given. Let another propeller be fitted to the same 
vessel, having precisely the same proportions, except that 
section A of each blade is removed, making the diameter 
9ft. The removal of the tips, which contributed nearly 
20 per cent. of the total thrust, would leave, at 80 revolu- 
tions, and with a real slip of 28 per cent., only 5088 lb. 
thrust, which would not suffice to maintain the speed of 
10‘knots. Under what changed conditions, then, could 
the required thrust of 6372 lb. be obtained ? 

With the propeller, as with the experimental blades, an 
increase of normal pressure, and of its component of 
thrust, can be obtained either by an increased velocity 
(increased number of revolutions), or by increasing the 
angle of inclination (slip angle). But in the case of the 
propeller under consideration a change in one only of 
these conditions would not meet the case, as will be 
readily seen. For (1) if the slip angle remained un- 
changed, and the revolutions were increased to about 90, 
so as to obtain the required thrust of 6372 lb., it would 
follow that the ship would move at a speed of about 11 
knots ; but at that speed her resistance would be con- 
siderably more than 6372 lb.; (2) if the [revolutions 
remained unchanged, and the slip angle were increased by 
14 deg., so as to give the required thrust due to the speed 
of 10 knots, the speed of the ship would be reduced in 
consequence of the increased slip to less than 94 knots, 
and her resistance at that speed would be less than 6372 lb. 

Practically both slip and revolutions would be increased, 
so that the speed of 10 knots, equivalent to the thrust of 
6372 lb., would be attained by the propeller 9 ft. in dia- 
meter with very nearly 84 revolutions per minute, and a 
real slip of 314 per cent., or 194 per cent. apparent slip, and 
the distribution of thrust and efficiency would then be as 
shown in the following Table : 














agg | Gross 
: Thrust in| Work, Work, . . 
Section. Pounds. Horse- Horse- Efficiency. 
Power. Power. 
A Section A assumed to be removed. 
B 394 12.10 17.69 -683 
Cc 268 11.30 16.49 -685 
D 318 9.76 14.19 .688 
E 249 7.64 11.43 -669 
F 171 5.25 8.27 -635 
G 93 2.85 6.12 -558 
Total for 1 blade 1593 48.90 73.19 _ 
mn 4 blades 6372 195.60 292.76 668 














FUEL SUPPLY IN SHIPS OF WAR.* 
By Sir N. Barnasy, K.C.B., Vice-President. 


I HAVE made no public statement of any kind concerning 
the excess in draught of water in ships for which I am 
largely responsible. That there is such excess has been 
stated over and over again in Parliament and in other 
public places by members of the Government. 

T have felt that if the ships were defective, as has been 
alleged, no talking or writing would make them better ; 
and if they were not, then I could afford to wait for the 
establishment of the truth. 

I had not intended to take the opportunity which our 
annual gathering offers for referring to subjects of current 
professional interest, and only decided to do so when the 
Council asked me to take up some question which might 
be profitably considered. 

I shall confine myself almost exclusively, in the short 

aper I propose to read, to one of the classes of ships which 
ire been referred to recently in Parliament, viz., to the 
Impérieuse and Warspite. 

1t will be seen that the question of fuel supply under- 
lies the case, as it does that of the other vessels which 
have been said to be too deeply immersed. 

To make the matter clear, ? will give at once, as it was 
officially given to me, a comparative statement of promise 
and fulfilment in the case of these ships. 


H.M. Ships ‘‘ Impérieuse” and ‘* Warspite.” 





‘© Tmpérieuse,” 
Asdesigned. as completed 
“~ 1886, 
Tons. ons. 
Weight of hull 3574 3700 
ys armour and 
backing ... - - 1501 1505 
Weight of machinery 1210 1316 
" armament 365 525 
a coals ... .- 400 400 
a general equip- 
ment (430 men) ... .. 550 (507 men) 569 
Total tonnage 7600 8015 





- * Paper read before the Institution of Naval Archi- 
tects, 


ft. in. ft. in. 
Mean draught of water... 24 11 25 104 
Depth of armour below 
load water-line amid- 
en i on ee 9 5 8} 
Height of armour above 
load water-line ... oi 3 2 33 
Speed in knots per hour... 16.0 17.1 


The 114in. excess in draught of water is made up 
mainly of three items: 


Excess on hull ... 127 tons, or 34 per cent. on the original 


estimate. 
»  m™machinery106 ,, 9 ” ” 
» armament 160 ,, 44 »” 


%” 
Concerning this excess the First Lord of the Admiralty 
has informed Parliament as follows : 

“At the time the design was passed, sufficient al- 
lowance was not made for the number of complement, 
weight of guns, machinery, and engines, f fuller 
consultation had taken place between the designer and 
the officers responsible for these weights and details 
before the ship was laid down a more accurate estimate 
could have been made, and the extra weights afterwards 
found necessary would have been anticipated. Regula- 
tions insuring this co-operation have now been made.” 

hen follow regulations providing for consultation 
between the Director of Naval Construction, the Engineer- 
in-Chief, and the Director of Naval Ordnance. 

On this point I do not want to say more than that the 
Engineer-in-Chief was always responsible for estimated 
weights of machinery, and the Council of Construction, 
of which he and I were members, accepted the changes in 
boilers from locomotive to ordinary type (for half the 
whole number) for sufficient reasons. We knew that this 
would increase the weight considerably. As to the 
number of the complement, that is always settled by the 
First Sea Lord, in conference with the Council of Con- 
struction, and the Director of Naval Ordnance, and I 
have no doubt it was so settled in this case. As to arma- 
ment, the Director of Naval Ordnance always furnished 
the estimate of weights, and informed the constructors of 
the growth of demands for increased weight. 

He, the Controller, and the First Sea Lord, concurred 
as to the design in all its stages. 

His first estimate was for guns of 9.2in. of 18 tons. 
The guns actually made for the ship were 9.2 in., but they 
are 24-ton guns. 

The Seal vents is stated by the First Lord as follows : 

‘*With the important exception of being more deeply 
immersed than was anticipated, the Impérieuse in her 
trials fully realised the expectations of her design. Not- 
withstanding her deep draught, she is now, taking the 
essentials of speed, armament, and armour into considera- 
tion, if not actually the most powerful, one of the most 
powerful iron-clad cruisers afloat of her tonnage.” 

The deeper immersion to which he refers is not, how- 
ever, the 114 in. coinciding with the 400 tons of fuel, but 
that caused by an increased coal supply. 

With 400 tons of fuel the ship has a knot higher speed 
than was promised, her main deck gun ports are more than 
12 ft. out of water, and the barbettes over which the 
heavy guns fire are from 20 ft. to 25 ft. out of water. 

As to stability, she may be immersed 20 in. deeper, with 
900 tons of fuel, and she has a range of 84 deg. Toso 
lofty a ship 11} in. is an insignificant extra immersion. 

Lord George Hamilton goes on to say :—“‘ The principle 
adopted by successive Boards of Admiralty since 1870 of 
selecting as their legend weight of coal, in new ships that 
they proposed to build, an amount considerably less than 
that which the bunkers were constructed to carry, 
originated when compound engines began to be used in 
Her Majesty’s ships. 

“The yaw baton ed of improved engines for the older 
types effected such an economy of fuel in relation to the 
engine-power developed, that a very much less quantity 
would carry a ship so fitted the same distance as a ship of 
identical form and size with the simple engines previously 
in use. 

“‘ This seems to have influenced the Admiralty to accept, 
when designing new ships, as the legend weight of fuel, 
a quantity which gave as great a radius of action as was 
possessed by earlier ships, though it was at the same time 
decided to provide for exceptional conditions by the con- 
struction of reserve bunkers. 

‘* Thus although the position of the belt may have been 
correctly calculated for the weight of coals it was at the 
time decided to carry, and which was adopted as their 
deliberate policy by the then Board of Admiralty, the 
same is undesirably low if coals to the full stowage (which 
is the policy of the present Board) are put on board.” 

It comes to this, then, that the ships are designed 
according to the policy of one Board of Admiralty, and 
their conformity with the design is to be tested S the 
different policy of another Board. 

This is exactly what has been done. The whole question 
of whether 400 tons was to be the normal quantity of fuel, 
and 900 tons the bunker capacity, was debated before the 
ships were begun. 

en they are completed, and after their responsible 
designer has left office, a new Board refuses to accept the 
pes tons, and puts 900 tons on board for the trials of the 
ship. 

Any one who will take the trouble to go through the 
tables of the ships of war with side armour of other 
European navies, will find that the entire coal capacity 
does not exceed about 7 per cent. of the displacement at 
load draught of water. 

This would give the Impérieuse 560 tons for her full 
bunker capacity. Noone can contend that the coalin 
facilities for British ships are inferior to those pentane’ 
by other powers, or that for fighting on equal terms with 





other = there is any reason why they should carry 
more fuel, 
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But the Board of Admiralty is not content with the 
Impérieuse as being in fighting condition until they have 
added to this amount in fuel a weight equal to that of the 
designed armament of the ship. Can any one contend that 
the whole weight of the armament of an armoured ship 
of war can be wisely added in fuel after she has on board 
as much as her rivals? 

Or, take the case of the Admiral class. Their proper 
full bunker capacity, judging from the most recent French 
ships, would be 700 tons. But their bunkers will hold 
1200 tons. According to the policy we are considering 
500 tons will be added to that carried by their rivals. 
This 500 tons would have enabled us to increase the 
armament of the ships by 60 per cent. at the load draught 
of water. Who in ft a ship would deliberately 
increase the fuel in this manner ? 

What he might do is to provide as much space for fuel 
as possible, taking care not to sacrifice efficiency, and 
remembering that fuel can be made to assist in giving 
stability and in resisting shot as truly as, although less 
efficiently than armour. This it was the deliberate inten- 
tion of the Board of Admiralty of 1881 to do. 

This policy the present Board declines to accept. It 
fills the bunkers, and then objects that the ships are 
evidently deeper than had been anticipated. 

One would oes thought they might have said, “‘ These 
bunkers are far too large for the ship. The former Board 
was prepared to accept for occasional use the deep immer- 
sion caused by filling them. We are not prepared to do 
this. Paint out the words ‘ Reserve Bunkers’ and use the 
cellular spaces for another purpose, or leave them empty.” 

Or take the 5000-ton class, in which it is said that in first 
going to sea the top of the belt will be below the water. 

should not have objected to this immersion, but the 
Board of Admiralty does, It states the case as follows : 

“The designs for the belted cruisers were prepared 
in 1884, and the sketch design received the final approval 
of the Board of Admiralty p abr wes that year. 

** Tt was intended that, with all their legend weights 
on board, they should have a mean draught of 21ft., and 
that 18 in. of the armour belt, which is Bf . 6 in, in width, 
should be above water. 

‘* After the designs were approved, tenders for the 
construction of five vessels were invited. Some of these 
tenders provided for the substitution of triple-expansion 
engines of 8500 horse-power in place of the compound 
engines of 7500 horse-power originally contemplated, and 
the advantages of the offer were so manifest that it was 
decided to adopt this type of engine for all five ships. 

“To compensate for the increased weight entailed by 
these engines, and in view of the economy in fuel that would 
result from their adoption, it was decided to reduce the 
legend weight of coals to be carried by 60 tons; this 
placed the legend weight of coals at 440 tons, in place of 
the 500 tons originally approved. 

“The extra weight of the engines, of increased com- 
plements, and of armament, amounting in all to 186 tons, 
increased the draught of the ships by 7 in., placing the 
top of the belt 11 in. out of the water. 

‘It appears to have been decided, although the 
bunkers of these ships were constructed to hold 900 tons 
of coal, that 500 tons (afterwards decreased to 440 tons), 
should be taken as the amount they were to carry under 
ordinary conditions—in other words, as their normal 
supply of fuel. 

** Tt was calculated that this amount of coals would 
carry the ship about 4500 knots at 10 knots an hour, and 
with this the Board of Admiralty at that time appear to 
have been satisfied. 

‘* The present Board, however, are of opinion that it is 
far preferable that ships should carry to sea with them 
the largest amount of coal they are able to carry. 

“*Tf the whole of the 900 tons, with the additional 
weights alluded to, be placed on board, instead of 440 tons, 
the top of the belt will be, on the ships first going to sea, 
6 in, below the water.” 

I have no copy of the legend or drawings of these ships, 
and I have received no communication of any kind re- 
lating to them. These charges and statements are made 
without notice of any kind given tome or to Mr, Barnes 
by their lordships. 

As I am not in a position to question the facts, I will 
accept them, and, with your permission, put the case in 
another way. 

These are armoured ships, i.¢., they have side armour. 
They are of 5000 tons displacement. 

I shall show that the French ships of recent type— 
Bayard, Turenne, Duguesclin, and Vauban—which are of 
near 6000 tons displacement, only carry 400 tons of fuel, 
according to the most authentic public statements, and 
that the average amount does not exceed seven per cent. 
for such ships generally. 

This would give 350 tons. With this supply, nutwith- 
standing the extra weight of triple-expansion engines, of 
increased complements, and of armament, said to have 
been accepted, there would still be nearly 15in. of belt out 
of water, instead of the 18’ia. originally designed. 

The bunkers provided to hold 900 tons may be regarded 
as follies, if you please. You may issue an order, if you 
attach any importance to the question, that the belt is 
never to be more deeply immersed. But I say to you, 
that to issue such an order would be very unwise. 

There is no magic virtue in having some of the armour 
above water in these ships. Some heavily armoured 
foreign ships are deliberately designed with the top of 
their hull armour several feet under water. 

The Board statement is to the effect that the practice of 
providing bunker space, beyond the quantity of fuel 
intended to be usually carried, dates from 1870, and is 
due to the introduction of compound engines. 

This is a mistakenidea. The following ships, and many 
others having this peculiarity, were designed before 1870, 


Authorised Capacity of 


Complement. Bunkers. 
Tons, Tons, 
Swiftsure 450 540 
Triumph ao 450 550 
Audacious clas: 450 500 
Inconstant ... 680 750 


Other ships, not having compound engines, present the 
same features, such as Devastation, Thunderer, Belleisle, 
Orion, Hecate, Gorgon, Shah, and Northampton. 

The larger bunker provision was made to carry a larger 
quantity of fuel for an exceptionally long voyage, without 
having to upset the usual arrangements on board ; and 
certainly not with the intention of always carrying the 
larger quantity. : 

The effect of the new regulation upon future designs can 
only be to reduce the size of the coal bunkers, and to 
abandon the utilisation of cellular spaces for the stowage 
of coal. Such cellular spaces are indispensable for limiting 
the inflow of water ; and the exclusion of coal from them, 
when an extended voyage has to be performed, is to be 
regretted. f 
The supply of fuel I have indicated as being that carried 
in modern ships of war of other navies may seem to some 
persons too small. No one can say whether or not it will 
prove to be sufficient for the exigencies of a naval war. 
The ruling fact is, that no more of the weight of forei; 
ships at their load draught is devoted to fuel than the 
amount I have given; and my contention is, that this, 
and not the opinion of any sailor, shipowner, or other 

erson, however eminent, should decide the quantity for 
British ships. 
I furnish some examples as given in the Tables of Lloyd’s 
Register. 


Taste A.—Total Capacity of Coal Bunkers in Recent 
Foreign Ships of War, having no Sail Power and with 
Steaming Speeds on the Measured Mile of 14 to 15 Knots. 


Displacement Coal Capacity 


in Tons, in Tons, 
Custoza... 850 580 
Tegetthoff 7270 650 
Bayard 5880 400 
Turenne ... 5880 400 
Duguesclin 5780 400 
Vauban 5780 400 
Caiman ... 7120 500 
Indomptable 7060 500 
Requin 7060 500 
Trident 8670 540 
Colbert... 8460 590 
Redoutable 9030 610 
Courbet 9500 600 


I attach also a comparative statement as to cruising 
ships in our own Navy of earlier date than the Im- 
périeuse : 








woe | Monarch. | Sultan. | Impérieuse. 
| tons tons tons 
Displacement 7 so| . S820 9290 8000 
Total weight of armour ..| 1364 1480 1445 
| 4 25-ton 8 18-ton 4 24-ton 
Main armament guns, in two) gunsin guns, in four 
turrets | broadside | barbettes. 
Speedinknots .. oof 16 | 14 7 
( Authorised comple- | | 
Fuel; ment oe oot | 600 400 
iT Bunker capacity ..| = | " = 900 P 
Paes : (| Simple, Simple, | Compound, 
Description of engines {| on Suet os as te 


I hope I have succeeded in showing that the deep 
lading of the Impérieuse of which we have heard is due 
to a deliberate departure from the conditions accepted by 
the Board of Admiralty for which she was designed. 
Whether I have also succeeded in justifying the policy 
as to fuel supply upon which she was designed, I leave to 
your judgment. In my opinion it was a sound policy, and 
that which has been established in its place is unsound 
and injudicious. 


THE THICKNESS OF RAILWAY TYRES. 

At the meeting of the Engineers’ Club of Philadelphia, 
held on March 5th, the secretary presented, for Mr. Theo. 
J. Lewis, a paper upon “‘Three-Inch v. Four-Inch Thick 
Steel Tyres.” 

Asa question directly interesting those members who 
are in the motive power department of railroads, and as 
interesting maintenance of way men in its possible r- 
ing on the wear of track and bridges, I would call attention 
to the subject of the thickness of tyres for locomotive 
driving wheels. 

The question as to the desirability of using tyres 4 in. 
thick has been before the makers and users of tyres for 
some years past, and there has been a steady increase in 
the number of roads deciding in favour of the thick tyres. 

The average thickness of tyres used in this country is 
probably 3in., and the argument of those favouring the 
increase of thickness to 4in. has been that as a tyre is 
scrapped when worn down to 1} in., the cost of this waste 
metal is carried by a wear of 2? in. of metal in the case of 
the 4-in. tyre, while in the case of the 3-in. tyre the same 
amount of waste metal is carried by a wear of ljin., or, 
in other words, with a 4-in. tyre the amount scrapped is 
45 per cent. of the amount worn off, while with a 
3-in. tyre it is 71 per cent. If the wearing qualities 
of both tyres are the same, the 4.in. thick tyre should 





opinion of those using 4-in. tyres, until at a November 
meeting of the Western Railway Club at Chi , Mr. G. 
W. Rhodes presented some figures, showing that on the 
C. B. and Q. Railroad they had obtained a very slight 
increase in total mileage from 4-in. tyres over that obtained 
from 3-in. tyres. He stated that from an average of 45 
sets of 3-in. tyres worn out he had obtained a total mile- 
age of 131,627 miles per tyre, or 4250 miles per ; in. of 
metal worn off. From an average of 13 sets of 4-in. tyres 
worn out he had obtained a total mileage of 133,956 miles 
per tyre, or 3252 miles per 1: in. of metal worn off. This 
makes a difference of only 2329 in the total mileage of the 
tyres. 

These mileages may appear very small, and it should 
be said that all the tyres were on switching engines, 
which is severe service. In the same report the mileage 
made on freight engines is given as 7500 miles per ; in. 
of wear, and that made on passenger engines as 10,000 
miles per ;; in. wear, 

It should be stated that in taking these averages the 
entire 45 sets of 3in. thick tyres were worn out and 
scrapped, while with the 4-in. tyres there were 76 sets, of 
which but 13 sets were worn out, and it is fair to suppose 
that if there were differences in the tyres these 13 sets 
were the poorest and that the average of the 76 sets will 
probably make a better showing for the 4-in. tyres. It 
should be noted that while physical tests from 3-in. and 
4-in, tyres show sig § little difference, the amount of work 
on the 3-in. tyre in the process of manufacture is consider- 
ably greater than on the 4-in. tyre. 

hese results have led to the discussion (to be brought 
up at the next meeting of the Western Railway Club) as 
to whether the additional weight in the 4-in. tyre is not 
in itself the cause of more rapid wear, and whether it 
does not result in greater wear of the road bed and more 
severe shocks to bridges. 





Tue CorintH CANAL,—Notwithstanding the inclemency 
of the season and the shortness of the days, the excava- 
tion of the Corinth Canal has proceeded during the past 
— at the average rate of 6000 cubic metres per work- 
ing day. 





Tue ITaLian Navy.—The Italian Minister of Marine has 
decided to purchase a cruiser named the Salamina, so 
that next summer the Italian navy will consist of four 
large ironclads, the Italia, the Lepanto, the Duilio, and 
the Dandolo ; four powerful cruisers, and a smaller 
cruiser named the Emo; five old ironclads, the Affonda- 
tore, the Ancona, the Marie Pia, the Castelfidardo, and 
the San Martino, and about fifty torpedo boats. 





Pic Iron aT PHILADELPHIA,—The average price of pig 
iron at Philadelphia during the last ten years has been as 
annexed : 1877, 18{ dols. per ton ; 1878, 18% dols. per 
ton ; 1879, 214 dols. per ton ; 1880, 28} dols. per ton; 
1881, 25} dols. per ton; 1882, 25¢ dols. per ton; 1883, 
228 dols. per ton ; 1884, 193 dols. per ton; 1885, 18 dols. 
per ton; and 1886, 183 dols. per ton. It will be seen that 
— were at their lowest in 1878, and at their highest in 

Ba.tpwIin Locomorives.—It appears that during the last 
ten years the Baldwin Locomotive Works have built 2487 
engines, viz., in 1877, 185; in 1878, 292; in 1879, 338; in 
1880, 518; in 1881, 554; in 1882, 563; in 1883, 557; in 
1884, 429; in 1885, 242; and in 1886, 550. The number 
of engines exported year by year during the decade was 
as annexed: 1877, 39; 1878, 79; 1879, 90; 1880, 53; 
1881, 89 ; 1882, 119; 1883, 151; 1884, 170; 1885, 69; and 
1886, 37. 

E xctric LiGHTING.—Messrs. Milner’s Safe Company, 
Limited, Liverpool, have recently completed the lighting 
of their new erecting shop, and also the adjoining machine 
and fitting shop, with the electric light, the contract hav- 
ing been placed in the hands of the Giilcher Electric Light 
and Power Company, Limited. The best method of efiec- 
tually illuminating the shops formed the subject of con- 
siderable discussion, but it was ultimately decided to light 
the large erecting shop, which is 310 ft. long by 35 ft. wide, 
with six 3000 candle-power arc lamps placed high up in 
the roof above the traveller, and to light the machine and 
fitting shop with seven 2000 candle-power arc lamps placed 
in the company’s improved factory lantern, which is fitted 
with a large reflector and diffusion glass, so that it can be 
used in places where there is little light. After a trial of 
over two months this method of lighting has proved 
satisfactory to all concerned. The installation was erected 
to the specification of Mr. F, B. Welch, of Manchester. 
The plant erected consists of one No. 4 20-unit Giilcher 
compound dynamo giving an electromotive force of 65 
volts at the terminals, at a speed of 600 revolutions per 
minute. By the dynamois fixed a six-circuit main switch 
with cut-outs to each circuit, and also fitted with a nega- 
tive terminal bar, the whole being mounted on a slate slab 
2 ft. by 3 ft. ; from this point the current is led by two 
main circuits consisting of 19-15 cable tapering to 19-17 
and 19-19 at the ends. This taper cable was manufac- 
tured by Messrs. W. T. Glover and Co., all the ne 
being done before insulating. The engine-room an 
manager's office are lighted with nine 16 candle-power in- 
candescent lamps. Inthe painting shop a special portable 
lamp with a wrought-iron stand is used ; the lamp is con- 
structed so that it can be held in one hand whilst painting 
with the other, if the work is very intricate and a light 
required close to it ; but for ordinary work it is placed 
in the stand. This arrangement has been found most 
convenient for painting inside large safes or strong rooms, 
saving all the inconvenience of oil-lamps or candles, be- 
sides Soing more economical. The motive power is obtained 
from the new engine put down by Messrs. Marshall, Sons, 
and Co., of Gainsborough, which is capable of indicating 








and have not compound engines: 





be the most economical, and this seemed to be the 





up to 120 horse-power. 











Apri 8, 1887. ] 


ENGINEERING. 


35 














‘SENGINEERING” ILLUSTRATED PATENT 


RECORD. 
CompiteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 
mber of views given in the Specification Drawings is stated 
eee on after The price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventi are ted from abroad, the Names, 
&c., of the Communicators are given in italics. : 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. READER LACK, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt of a plete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


FURNACES. 


3420. G. A. Jarvis, Wellington, Salop. Manufac- 
ture of Basic Bricks. [4d.] March 11, 1886.—Hard burnt 
magnesian lime is ground and thoroughly mixed with some one 
or two of the following: Fluor spar, carbonate or silicate of soda, 
nitrate or chloride of calcium, or chloride of magnesium. The 
mixed material is then pressed by hydraulic or other power into 
iron moulds in which it is consolidated by heat. (Sealed March 
25, 1887). 

3878. R. Hanson and J. Fernee, Sheffield. Im- 
provements in Open-Hearth Furnaces, which Im- 

rovements are Applicable also to other Heating 
Purposes. (8d. 5 Figs.) March 19, 1886.—According to this 
invention the furnace hearth rests on solid brickwork suppo! 
by strong arches, and within the latter are built heat and air 

assages S and A, so that the bottom of the furnace hearth is 
se in a highly heated state, thus 'liquefying the molten metal 
equally at the bottom of the furnace as well as at the top of the 








— 









bath. The waste heat from the furnace is utilised by bringing 
it down through the flues S amongst the air passages A, and caus- 
ing it to pass all round them, delivering upits heat before passing 
to the chimney stack. The heated air is discharged up and 
through chequered brickwork into H, discharging at the top over 
the gas portG. The gas used is generated in the furnace P and 
i887) the gas port G by a Tower flue T. (Accepted February 2, 


15,270. F. A. Herbertz, Cologne, Germany. Im- 
provements in Cupola Smelting Furnaces. (8d. 3 
Figs.] November 23, 1886.—The crucible H of the furnace is 
adapted to be moved up and down between the columns s which 
support the body S of the furnace. By thus raising and lowering 
the crucible the size of the circular opening O for the admission 








of the air for combustion may be regulated as desired. The 
Space in the midst of the furnace, which is not attained by the 
current of air, and is therefore unserviceable for smelting, is 
occupied by a boiler D which surrounds the fire pipe f. Exhaus- 
tion is effected by the exhausting tube E through a perforated 
annular channel] K situated immediately above the melting zone. 
(Sealed March 1, 1887). 


578. P, M. Justice, London. (C. Dietzsch, Saarbruck, 
Germany.) Improvements in or for 
Calcining or Burning Limestone, Lime, and similar 
Materials, (6d. 3 Figs.) January 13, 1887.—This invention 
relates toan improvement upon the kiln described in the specifica- 
tion of Letters Patent No. 1578 of 1883, in which the charge is 
heated before adding the fuel. erience has shown that the 
height required for the preliminary heating chamber in order to 
Secure as complete a utilisation as possible of the gaseous products 
of combustion has the effect of so far crushing or caking the soft 
materials in the lower portion of the chamber, that the interstices 
between the material are contracted and prove insufficient to 
allow the gases a free passage. According to the present inven- 





tion the preliminary heating chamber is constructed in two parts 
A and A', connected with one another by means of the sloping 
passage B'. The lower portion of the kiln consists of a main 

















burning chamber C, and a supplementary chamber C! having a 
grating R for the purpose of separating and burning different 
grades of materials. (Accepted February 16, 1887). 


MANUFACTURE AND TREATMENT OF IRON 
AND STEEL. 


1796. T. Twynam, London. Improvements in the 
Purification of Iron and of Phosphatic Ferruginous 
Slags. (6d.] February 6, 1886.—The purification of pig iron 
and of the slag is effected by causing the metalloids contained in 
melted pig iron to act upon and reduce the metallic oxides con- 
tained in the phosphatic slag, thus oxidising and transferring from 
the metal to the slag the metalloid impurities contained in the 
pig iron, and at the same time removing the metallic oxides from 
the slag. (Sealed February 11, 1887). 


2867. J. H. Johnson, London, (La Société Commentry- 
Fourchambault, Paris) Improvements in the Manufac- 
ture of Iron and Steel. (64.] February 27, 1886.—According 
to thisinvention iron and steel of any desired degree of purity may 
be obtained from materials contaminated with silicon, sulphur, 
carbon, and nape eee by fusing the materials in a gas furnace 
provided with a basic lining, and introducing oxide or peroxide of 
iron into the molten metal, then eliminating the sulphur by ele- 
vating the temperature of the materials, and introducing spiegel 
iron containing from 8 to 10 per cent. of manganese, followed by 
a mixture of soda and lime or fluor spar, and, lastly, trans- 
ferring the materials to a basic lined refining furnace where the 
carbon and phosphorusare removed by the addition of oxide of 
iron and lime, cast iron being subseqnently introduced when 
making steel. (Sealed March 8, 1887). 


3457. W. D. Allen, Sheffield. Improvements in 
Furnaces for Melting or Melting and Treating Pi 
Iron, and Feeding or Charging the same. (8d. 
6 Figs.) March 11, 1886.—This invention has for its object to 
charge the furnaces used for melting pig iron with a continuous 
and regular supply of hot pigs, and utilise the waste heat of the 
furnace for heating the pigs. Referring to Fig. 1, the pig iron is 
caused to travel slowly along from the chimney Dor cooler end of 
the flue to the furnace or hot end of the flue, and is so exposed to 
the heat and gases, that by the time the foremost pigs reach 








the furnace end of the flue, and are charged into the furnace A, 
they will have acquired a considerable degree of heat. The pigs 
are supported in transit by iron or steel water pipes arranged 
inside the flue, and inclined towards the furnace, so that with a 
moderate amount of pushing, the pigs will slide easily along the 
pipes. Such pushing may be effected, as shown in the figure, by 
means ofa hydraulic ram F. In Fig. 2, the pigs O are shown 
stacked vertically and raised from a lower level to the furnace K 
upon ahigher level, the topmost pigs being pushed off into the 
furnace as the entire column of -pigsis gradually lifted by the hy- 
draulicram Q. (Sealed March 22, 1887). 


5527. A. De L. Long. Stockton-on-Tees, and R. 
Howson, Middlesborcugh-on-Tees, A New Manufac- 
tureof Fibrous Iron. [(éd.) April 21, 1886.—A superior 
quality of fibrous iron or steel is obtained by first granulating cast 
steel, and then welding together the granulated material and 
her 4 it after the manner of a puddled ball. (Accepted February 
9, ‘ 


14,928. J. R. Whitney, Radnor, Penn, U.S.A 
Improvements in and Connected with the Casting 
of Metals, (6d. 4 Figs.) November 17, 1886.—The improve- 
ments consist in the employment for dividing chill moulds into 
sections of thin blades of asbestos paper, or other thin refractory 
material. (Sealed March 1, 1887). 


16,523. J. E, Bott, 8S. J. Hackney, and W. 
Manchester. Improvements in, and Appara 
the Production of Steel for Steel Castin: also - 
plicable for Melting Copper, Tin, and er 
(8d. 1 Fig.) December 16, 1886. —This invention consists essentially 
in the utilisation of the intense heat obtained by first heating 
carbon blocks or pieces to a red heat by a suitable heating apparatus 
and then applying a powerful blast of air. The incandescence 
thus produced is similar to that of the electric current, the carbon 
gradually wasting away over all its surfaces instead of becoming 
(as is the case in inary combustion) porous and burning 
throughout its mass. The furnace A consists of a suitable 
metal casing having a refractory lining, and surrounded by 
an air blast chamber C. Tuyeres D and E connect the blast 
furnace with the interior of the furnace. The auxiliary furnace 
G is placed npon a wheeled truck running upon rails, and is pro- 
vided with a grate. The furnace A having been filled to a a 
above the tuyeres E with irregular pieces of carbon, preferably 


gas or oil retort carbon, the auxiliary furnace G (the ordinary 
fuel in which has been ignited) is connected to the opening 
F. The flame from the auxiliary furnace causes the carbon 
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blocks to become red-hot, whereupon the auxiliary furnace 
is withdrawn, and the opening F is closed by means of a 
plate protected by a refractory lining. The blast is then turned 
into the blast chamber C, and passing into the furnace through 
the tuyeres D and E, soon raises the red-hot carbon to incan- 
descence. Wrought iron and steel scrap with or without a cer- 
tain portion of pig metal or spiegeleisen is then charged through 
the open top of the furnace, the cover O is then dropped, and a 
high-pressure blast is then passed through the furnace. The pro- 
ducts of combustion pass off through the outlet P. The charge is 
rapidly melted, and runs in a very liquid state through the inter- 
stices of the carbon pieces and out through the channel H intothe 
receiver or ladle I. Little or no slag is produced, as only pure 
materials are used. The furnace is quickly started into operation, 
and burns no fuel except when actually in use, carbon being added 
with each charge of metal sufficient to keep the melting zone at 
its proper height. The auxiliary furnace G may be dispensed with, 
and a gas flame from a regenerative gas furnace may be employed, 
or a sufficient portion of the carbon may be heated before charging 
into the furnace. (Accepted February 23, 1887). 


ARTIFICIAL FUEL, 


2807. S. W. Allen and G. Breffit, Cardiff. Improve- 
ments in Apparatus for the Manufacture of Artificial 





Fuel, (8d. February 26, 1886.—The improvements 


4 Figs.) 





relate to the treatment of the materials in process of manufacture 
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into artificial fuel, and more particularly to their desiccation 
immediately before the moulding iscommenced. A vertical steam 
pugg A is erected upon the top of the desiccating pgerstee B, 
and both are preferably of the same sectional area. e central 
revolving shaft of the pugg is continued through the vertical 
desiccator, and carries bottomless saucers L. Each saucer, except- 
ing the top one, has an inverted saucer N of a smaller diameter 
between it and the one above it. A furnace R! discharges its hot 
gases into the bottom of the desiccator B, the draught through 
which may be increased by blowing steam into theexhaustS. The 
puss A receives the materials for the fuel, which are well stirred 

y revolving arms G, and their amalgamation is facilitated by 
exhaust steam delivered from an annular chamber H through jets 
h projecting towards the centre of the pugg. The fuel mass drops 
through regulated openings in the bottom of the pugg A into the 
desiccator B, and falls upon the top revolving saucer L, from which 
it is scraped by scrapers M to drop over the inte inverted 
saucer N, which acts as a spreader into the next saucer L. (Sealed 
March 8, 1887). 


MANUFACTURE OF GAS. 


2766. W. Lloyd Wise, London. (Ff. J. Lothammer, 
Paris.) Improved Portable ss tus for the iu. 
facture of Gas. (8d. 5 Five.) February 25, 1886.—This in 
vention relates to portable apparatus for manufacturing gas by 
carburetting air anilts designed to produce combustible gas with- 
out the aid of heat by means of any suitable hydro-carbon, prefer- 
ably rectified petroleum. (Accepted January 29, 1887). 


7377, F. Radcliffe, Plumstead, Kent. Improve- 
mentsin Gas Producers. (6d. 3 Figs.) June 2, 1886.— 
This invention relates to gas producers in which the gases are 
generated by the aid of air either naturally drawn in by the 
chimney draught or forced in by mechanical blowers or steam 
jet. According to this invention the fuel is fed into a box under- 
neath the gas producer, and is forced up by means of a ram or 
other suitable mechanical contrivance. Referring to the figure, the 
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uel is fed into the fixed box A through a hopper J, and is forced up 

by the ram B. A loose plate K is laid on the ram before filling 
the box. When the ram has forced up all the fuel and arrived at 
the end of its stroke, the bars L are passed through holes in the 
sides of the box, and support the plate K while the ram is being 
lowered and the box A refilled. The ram is then slightly raised, 
and the bars withdrawn, and the plate K is hooked out through a 
slot N in the side of the box. (Sealed February 25, 1887). 


MISCELLANEOUS. 


47. E. W. Parnell, Chester, and J. Simpson, Liver- 
eee Improvements in the Manufacture of Car. 

onate of Soda in Production of Sulphuretted Hy- 
drogen. (6d.] January 2, 1886.—The improved process consists 
esgentially in the following five operations: The decomposition 
of cbloride of ammonium from the ammonia alkali process by 
means of Leblanc alkali waste, or other material containing sul- 
phide of calcium, and heat, forming sulphide of ammonium and 
chloride of calcium. The absorption of the sulphide of ammonium 
by water or a weak alkaline solution. The decomposition of the 
solution of the sulphide of ammonium by means of carbonic acid 
gas, forming carbonate and bi-carbonate of ammonia with evolu- 
tion of sulphuretted hydrogen. The removal of the bi-carbonate 
of ammonia and its employment for the manufacture of alkali, 
by agitating it with a solution of chloride of sodium. e addi- 
tion of sulphide of ammonium in soluti the carbonating 
apparatus to compensate for the ammonia removed from it in the 
form of carbonate and bi-carbonate. (Sealed January 7, 1887). 


65. L. Mond, Northwich, Cheshire. Improvements 
in Obtaining Ammonia and Hydrochloric Acid from 
Ammonium Chloride, (8d.) January 2, 1886.—Ammonium 
chloride vapour is caused to pass at a high temperature through 
oxides of nickel, cobalt, magnesium, zinc, copper, iron, and other 
heavy metals, whereby ammonia is separated. Superheated steam 
is then passed through the retort containing the solid materials 
previously acted on, and hydrochlor:c acid is obtained. (Sealed 
March 1, 1887). 


66. L. Mond, Northwich, Cheshire. Improvements 
in Obtaining Ammonia and Chlorine from Ammo- 
nium Chloride, (6d.) January 2, 1886.—The improved process 
is similar to the one described in the preceding abstract. The 
chloride or oxychloride thus formed is exposed to the action of air 
heated to about 500 deg., whereby it is again converted into oxide, 
and chlorine is given off. (Sealed March 1, 1887), 


150 T. Robinson, Glasgow, N.B. Improvements 
inthe Manufacture of Alumand Sulphate of Alumina. 
{6d.} January 6, 1886.—The crude sulphate obtained in the 
ordinary way is treated with a sulphide of calcium (“alkali 
waste”). (Sealed January 14, 1887). 

180. J. Addie and J. Addie, Langloan, Lanar 
N.B. An Improved Process for the Production o: 
Sulphurous Acid Gas. (8d. 1 Fig.) January 5, 1886.—The 
sulphur in iron pyrites or otherwise in combination with a metal 











is replaced at a high temperature by silica or other slag-produc- 


ing material, the sulphur when liberated being oxidi: by an 


air blast. (Sealed January 14, 1887). 


227. N. Mathieson and J. Hawliczek, Widnes, Lan- 
caster. Improvements in the Manufacture of Bi- 
carbonate of Soda and Soda Ash. [6d.] January 6, 1886.— 
A solution of carbonate of soda or potash is added to a solution of 
chlorides or sulphates of an alkali, and the mixture submitted to 
a current of carbonic acid. Pure bicarbonate of a crystalline form 
may then be separated from the above liquor by any well-known 
means. (Sealed January 18, 1887). 


326. C.D. Abel, London, (Fabrik Chemischer Produkte, 
Berlin.) Method for the Preparation of Lanolin and 
dnbrerens Lanolinfromthe Waste Liquors of Wool 
Washing Establishments and from Commercial 
Wool Fat. [6d.] January 8, 1886.—Commercial wool fat is first 
melted and mixed with alkalies, and then dissolved, while heated, 
with methyl or ethyl alcohol. From this solution the lanolin will 
on in solid condition while cooling. (Sealed January 14, 


715. W.B.Giles and A.Shearer, London. Improve- 
ments in the Manufacture of Phosphoric Acid. [6d.) 
January 16, 1886.—-Inventor has discovered that os -apaere acid 
is easily distilled in a current of steam or hydrochloric acid from 
cheapand common materials. (Sealed December 28, 1886). 


948. A. Bobrownicki, London. Improvements in 
the Treatment of Phosphoretic Slag. [6d.) January 
21, 1886.—The slag is pulverised and treated with sulphuric acid 
or soluble bi-sulphates of soda potash, or ammonia, in the presence 
of atmospheric air and water, whereby the phosphorous matter is 
transformed into corresponding phosphates which may be used as 
fertilisers. ( Dece 10, 1886). 


1026, R. Hutchison, Cowlairs, Lanark, N.B. Im- 
provements in the Manufacture of Lubricants. 
(6d.] January 23, 1886.—The improved lubricant is a mixture of 
slaked lime, oleic, margaric, or stearic acid, and mineral or hydro- 
carbon oil. (Sealed January 21, 1887). 


1050. W. Bramley, Middlesbrough-on-Tees. Im- 

rovements in the Manufacture of Carbonates or 

i-Carbonates of Sodium or Potassium from their 
Sulphates. 6d.) January 23, 1886.—Sulphate of barium 
mixed with carbon is heated to redness, and the sulphide of 
barium thus produced is treated with hydrochloric acid and 
magnesia, and carbonic acid gas is injected, for the production of 
barium carbonate and magnesium chloride. A solution of sodium 
or potassium sulphate is treated with the above and bicarbonate 
of sodium or potassium, and barium sulphate is obtained. (Sealed 
January 28, 1887). 


1086. F. Wendling, Munich, Germany. Improve- 
ments in the Manufacture of Paint. (6d.) January 25, 
1886.—A paint for resisting atmospheric influence and variations 
of temperature is made by finely pulverising and well mixing 
together potash, fluoride of lime, cryolite, silicate of magnesia, 
carbonate, and phosphate of lime ; this binding body is then mixed 
with the desired colouring matter, and prepared for use by 
_— of a paste of caustic potash. (Sealed February 1, 


1820. L. Cuisinier, Brussels. A New or Improved 
Diastasic Saccharine Substance, and Method of 
Manufacturing the same, ([6d.] February 8, 1886.—The 
raw saccharine substance, called by the inventor ‘‘cerealose,” is 
obtained by macerating for forty-eight hours at a constant tem- 
perature of 62 deg. Cent., the meal of steeped and crushed rice 
or maize. The product is filtered and the ‘‘cerealose” syrup 
poured into moulds to solidify. (Sealed December 31, 1886). 


1831. A. M. Graham, Lewisham, Kent. An Im- 

roved Process for Manufacturing Sulphates of 

etals from their Oxides, (6d.] February 8, 1886.—The 
improved process consists essentially in mixing together the 
oxide of the metal of which the sulphate is required, and bisul- 
phide of iron or sulphur and dried clay or flint reduced to a fine 
state of division, and subjecting the mixture to the action of heat 
until the whole or the greater part of the sulphur has combined 
with the oxide. (Sealed March 18, 1887). 


1881. J.J. Hood and A, G. Salamon, London. 
provements the Preparation of Sulphate of 
Alumina, ([6d.] February 9, 1886.—The iron in the sulphate 
of alumina having been brought into the ferric condition by the 
addition of bleaching powder, the sulphate of alumina is treated 
in a concentrated solution with meta-stannic acid. The meta- 
stannic acid saturated with iron is revivified by treating it with 
sulphuric acid, and washing out with water the iron sulphate 
thus formed. (Sealed March 23, 1887). 


2865. F.Bosshardt, Manchester. (S. Mor tagne, Nantes, 
France.) Improvements in the Method of and Means 
for Extracting the Tin from Tinned Sheet Metal 
Cuttings by Means of Hydrochloric Acid Gas, [8d. 
3 Figs.) February 27, 1886.—The hydrochloric acid gas is pro- 
duced in the ordinary way by the application of heat to a charge 
of sulphuric acid and chloride of sodium placed in the retort A. 
The hydrochloric acid gas produced is conveyed by a pipe B! into 
a closed vessel B containing a charge of tinned sheet metal scrap 
or cuttings, whichis heated to a temperature of 150 deg. to 160 deg. 
Fahr. by a jet of steam supplied by a generator D'. After the 
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tinned sheet metal cuttings have become saturated with hydro- 
chloric acid gas, a shower of water supplied by a pump F and 
pipe C, is conveyed into the closed vessel B by a perforated pipe, 
so as to completely wash over the tinned scrap. The solution 


thus produced is protochloride of tin and is drawn off into a 
pan H byatap. The tin contained in dissolution in the proto- 
chloride of tin is precipitated either by means of zinc or other- 
wise. The precipitated tin is placed under a press for extracting 
any remaining liquid and is then melted into ingots. (Accepted 
February 26, 1887). 


3196. R. Englert and Dr. F. Becker, Prague, 
Austria. Improvements in the Process of Purifying 
Saccharine Juices. [6d.] March 6, 1886.—According to this 
invention saccharine juices of vegetable origin are purified and 
decolorised by the addition of neutral or basic sulphite of alumina, 
neutral or basic sulphite of protexide of iron, hydro-sulphurous 
acid or hydro-sulphites. (Sealed March 15, 1887). 

3198. J. ¥. Johnson, London. (Farbenfabriken vorm. 
F. Bayer and Co., Elberfeld, Germany.) Improvements in 
the Manufacture of Azo Dyes and Benzidine and 








Tolidine Monosulpho Acids. [6d.) March 6, 1886.—This 
invention relates to the production of various colouring matters 
by the action of tetrazo-dipheny] monosulpho or sulphonic acid on 
aniline, tolindine, phenol, resorcin and alpha or beta naphthol. 
(Sealed March 15, 1887). 


3406. E. F. Trachsel, London. An taprewed Pro. 
cess for the Production of Carbonate of um or of 
Potassium and Hydrate of Strontium or of Barium. 
(6d,] March 10, 1886.—The hydrate and the carbonate are ob- 
tained by mixing with a solution of sulphide or sulphydrate of 
strontium or of barium, a solution containing sulphide of sodium 
or of potassium, and decomposing the resulting sulphydrate of 
sodium or of potassium by carbonic acid. The sulphur is re- 
covered both from the sulphate of strontium or of barium, and 
_ the sulphate of sodium and of potassium. (Accepted January 
2, 1887). i 

3826. J. G, Lorrain, London. Improvements in 
the Formation of Organic Oxides, and in the Oxida.- 
tion of Matter Suspended or Dissolved in Liquids. 
(6d.} March 18, 1886.—Oxygen is liberated electrolytically in the 
liquids whilst catalytic material is immersed therein. (Accepted 
February 2, 1887). 


3832. W.E. Constable, London. Improvements in 
the Manufacture of Artificial Asphalte. [4d.] March 
18, 1886.—The improved artificial asphalte consists of a ‘‘ base 
material” composed of limestone and distilled tar, in combination 
with bitumen, lime, and sulphuric acid. (Accepted February 23, 
1887). 


3956. J. H. Johnson, London. (EF. Hermite, Paris.) 
Improved Means for Producing Ozone and Hy- 
—— Suitable for Bleaching Purposes. (8d. 3 Figs.] 
March 20, 1886.—The improved process consists in subjecting 
sulphate of soda or of potash or caustic soda, or potash, or baryta, 
to an electrolytic process wherein a negative mercury electrode 
is employed in combination with a positive electrode of carbon or 
other incorrodible material so as to generate ozone or ozonised 
hydrogen, and at the same time form an amalgam whereby the 
water is decomposed, and hydrogen in the nascent state is ob- 
tained. (Sealed March 29, 1887). 


3957. J. H. Johnson, London. (EF. Hermite, Paris.) 
peeves Means for Producing Chlorine Compounds 
Suitable for Bleaching Purposes. (8d. 3 Figs.) March 
20, 1886. —Alkaline and earthy alkaline salts, such as the chlorides 
of sodium, calcium, or magnesium, are subjected to an electro- 
lytic process similar to that described in the preceding abstract. 
(Sealed March 29, 1887). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








DravcuT AND Dust ExcitupER.—A new material for 
excluding dust and draught at doors and windows has 
been introduced by Mr. T. J. Porter, of Adelaide-street, 
Fleetwood. Its distinguishing feature is that it becomes 
pliable when heated, and can then be moulded to follow 
the outline of a door, however much it may be warped. 
In a short time it sets firm and retains its shape perma- 
nently, unless it be again softened by the application of 
hot water. The material is made up in lengths, and is 
composed of a strip or fillet of maroon-coloured cloth 
doubled back upon itself, and inclosing in the bight thus 
formed, a roll of composition which softens under heat. 
The fillet is nailed to the stile of the door or frame of the 
window, and its thick part is pressed to take a bearing 
against the door or window. As dust and draughts are 
great enemies to cleanliness and comfort, the new material 
should find a ready acceptance, 

CRACKING GLass TuBEs.—Small glass tubes, less than 
8 in. in diameter, give no trouble at all in breaking to any 
desired length, provided there are two or three inches to 
be broken off. Make a deep scratch—it need not go far 
round—on the tube, and then, with both thumbs close 
together, pull strongly and bend from the scratch. Tubes 
from # in. to 1 in. in diameter may be cracked by making 
a scratch as before, and heating circumferentially in a 
blow-pipe flame. The flame should be very small, and the 
tube turned rapidly to prevent irregular cracking. Heat 
as small an area as possible on each side of the crack. 
If the glass is not very thick, about half a dozen turns 
will be enough to heat it sufficiently. As soon as this is 
done, take it out and blow sharply with the breath just 
on the scratch, and a beautiful clean crack will spring 

artly round. The parts may then be pulled asunder. 

his is a very successful method with English glass, but 
that of German manufacture is apt to fly unless carefully 
done. Perhaps the easiest way for tubes that cannot be 
pulled asunder cold is to make the scratch and then dab 
on a piece of white-hot glass. The way to do this is to 
fuse up in the blow-pipe a bead on the end of a fibre. The 
smaller and hotter it is the better chance of a square 
crack, This is the method to use when only a ragged 
corner or a short end has to come off. If there is an 
electric current handy the largest tubes may be cut with 
certainty. Just where the scratch has been made wind 
one turn of wire—platinum is the best—of such length and 
diameter as to get white hot when the current passes 
through it. The ends where the wire leaves the glass 
should be as close as possible, but must not touch so as to 
short-circuit. The part round the glass keeps much 
cooler than the other, but the current may be switched on 
and off so as to have it red-hot without overheating the 
free part. Another method for large tubes, but one not 
generally so successful, is this: About 4 in. on each side 
of the scratch wrap strips of wet blotting or filter paper, 
and then turn the bare part in front of a sharp-pointed 
flame. If the crack starts well it may be led round by 
the flame. One of the most important factors of success 
in all these methods is the scratch which can best be done 
with a knife, generally a rectangular piece of good steel 
hardened in salt water and sharpened. It is best not to 
scrape the knife against the glass, but to turn the latter 
whilst resting in a notch in the tube against some ridge 
in the knife which is pressed firmly against the tube. 
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THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 


(From our New York CoRRESPONDENT. ) 


Tue city of Scranton is pleasantly situated on a 
side hill and among a series of hills in the valley of 
the Lackawanna River. It is about 150 miles from 
New York City, and is readily reached by several 
railroads. Its growth has been marvellous, but not 
at all of an ephemeral character. Its progress has 
been rapid but of a settled kind, it boasts of many 
beautiful buildings, and the one in which the recent 
meeting of the American Institute of Mining En- 
gineers was held—the rooms of the Young Men’s 
Christian Association—is one of the finest. This 
city was founded in 1840, and in 1860 contained 
9223 inhabitants, in 1870 it had grown to 35,092, 
and in 1880 to 50,000, while at the present time it 
contains over 86,000. All this growth is due to the 
wonderful mineral resources, anthracite coal espe- 
cially, and to the enterprise of its inhabitants. 
Four railroads centre here, and the manufactories, 
rolling mills, steel works, and other evidences of 
industry are on every side. New carwheel works 
had been put into operation only a short time before 
the Institute meeting. 

All arrangements had been perfected for the re- 
ception of the members, and even a new jail had 
been completed, to which we were cordially invited. 
We saw it later, of course, as visitors, and were not 
surprised that those in it did not care to leave. It 
is a remarkably strong structure built after a 
model of the French Bastile. 

The session commenced on February 15 with an 
informal reception at the Young Men’s Christian 
Association rooms, which are admirably suited for 
the purpose. Some 400 of the Scrantons and their 
neighbours, ‘‘sisters, cousins, &c.,”’ were there to wel- 
come us. The address was delivered by Judge Hand, 
and certainly was all that could be desired. It seems 
it was just twenty-one years since Scranton became a 
city, which was happily alluded to by the orator as 
having just attained its majority. Our President 
being absent on account of ill health, the response 
fell to Mr. Jos. D. Weeks, vice-president. Mr. 
Weeks is aptly described by the local paper as the 
editor of the American Manufacturer and Iron 
World of Pittsburg, and the husband of Mrs. 
Weeks, the president of the Woman’s Christian 
Temperance Union, and this should be glory enough 
for one man. The Temperance Union, by the way, 
is quite busy in New York State, assisting the 
liquor dealers to defeat the wise measure of real 
temperance people in favour of a high license on 
saloon keeping. Why total abstinence should 
masquerade under the title of temperance is a 
mystery, and it is safe to say no real reform will 
ever result from any association whose title is a 
falsehood. However, Mr. Weeks, who is a very 
genial and estimable man, made an extremely 
happy and well-timed response, and the session 
may have been considered properly begun from 
this time. 

The secretary then read an interesting memorial 
of Mr. Martin Coryell, one of the founders of the 
Institute, who died in November. This friendly 
gentleman will be greatly missed from the Insti- 
tute meetings. It was-not only fitting, but rather 
remarkable, that the tribute should be paid to his 
memory at a spot where many of his early efforts in 
engineering had been made. He had passed much 
of his life in the Wyoming Valley, had studied and 
practised mining at Wilkesbarre, but a few miles 
distant, and had been one of the engineers on a 
railway running into Scranton. He was born in 
1815, and had lived in Lambertville, only a short 
distance off, for fifty years. 

Dr. Persifor Frazier gave an interesting account 
of the action of the International Geological Con- 
gress, of which he was a member, and showed 
their efforts to arrive at standard geological colours 
for all nations, and thus establish a common 
geological language. It is quite evident on reflec- 
tion that any common geological language must be 
something apparent to the eye rather than the ear, 
for the mind shudders to contemplate the effect of 
endeavouring to turn the most ordinary geological 
phrase into German for instance. The result 
would undoubtedly throw into the shade that cele- 
brated word of Aristophanes which described a 
viand composed of various birds, fishes, &c., taking 
up some four or five lines, and as we seem to be on 
the eve of international telephone communication, 
the triumphs of a new transmitter would be 
rendered futile, and the instrument useless when 


the first American geologist tried to converse with 
his German coadjutor. A pleasant collation and 
interesting conversazione closed the evening. 

On the following morning the members were 
taken in carriages around the city, and from the 
summit of its surrounding hills a fine view of the 
country was obtained. On one of the hills is 
located the Moses Taylor Hospital, nearly com- 
pleted. This is the gift of this gentleman to public 
charity, and a noble one it will be. 


THe LacKAWANNA [RON AND CoaL Works. 


The Lackawanna Iron and Coal Company’s 
Works were also visited, and this being one of the 
largest as well as the oldest in this valley its early 
history is quite interesting, and is substantially the 
history of Scranton, beginning with that of the 
famous Wyoming Valley, of which the Lackawanna 
is but a continuance. From the rail mills to the 
battlefield of Wyoming is 12 miles. The first 
local habitations were wigwams, and the first 
names, savage. One of the two streams that 
here groove the valley deeply, the red proprietors 
baptised ‘‘ Lackawanna,” and the other ‘‘ Nayaug.” 
The open and meadow land at the northern end of 
the city they dubbed ‘‘Capouse.” Lackawanna 
remains, but Nayaug has long been Roaring Brook, 
except as the Indian title has been perpetuated at 
the Falls. The first white name of the immediate 
locality was Dark Hollow. Ebenezer Slocum, 
brother of the historic Frances, purchased the site 
in 1797, and styled the place Unionville, but the 
settlers found Slocum Hollow handier. Then in 
succession came the titles Lackawanna Iron Works, 
Harrison, Scrantonia, and finally Scranton. 

The first attempt at the construction of iron 
works was made by Slocum and James Duwain, 
who erected a forge in 1799, about where No. 1 
furnace now stands. A charter was granted in 
1826 for the Susquehanna and Delaware Canal 
and Railroad, to be constructed from the mouth 
of the Lackawanna to the Delaware at or near 
the Water Gap, but the project languished. About 
1836 Messrs. Henry and Drinker, of the original 
commission, Edward Armstrong, and Lord Charles 
Augustus Murray, son of the Earl of Dunmore, 
again stirred up the scheme. They proposed navi- 
gation up the Lackawanna, to what is now Scran- 
ton, and a railway over the Moosic and Pocono 
mountains to the Morris Canal at Port Colden. 
Lord Murray came on a visit of inspection, and 
made a number of hunting trips over the Moosic 
range with Mr. Armstrong. Some yet living re- 
member the visit of these gentlemen and their 
fine hunting dogs. But his lordship also hunted 
nobler gama, for on this excursion he made the 
acquaintance of Miss Wadsworth, of Genesee, New 
York, whom he afterward married. 

As 1 write, the passing street cars, bearing the 
legend Dunmore, are a fresh reminder of Lord 
Murray. He returned to England, bearing with 
him the hopes of the projectors, and apparently 
kept them, preferring Her Majesty’s diplomatic 
service to the construction of railways in the wilds of 
America. In 1840 Mr. Henry contracted to purchase 
a large tract of the land formerly owned by Mr. 
Slocum, and drew into the scheme, Selden T. Scran- 
ton, of the Oxford (N. J.) lron Works, Geo. W. 
Scranton, and Sandford Grant, of Belvidere, and 
Philip H. Mattes, “the trusted agent of the old 
Pennsylvania branch bank,” at Easton, Pa. 

These organised the partnership of Scrantons, 
Grant, and Co. Their hopes were built upon the 
large outcrop of anthracite on the banks of the 
stream, on a discovery of iron carbonate, and a 
small show of poor limestone. 

The first day’s work was done on September 11, 
1840, by Simon Ward, still with the company, and 
the first small blast- furnace was pushed to comple- 
tion. Mr. W. W. Manness assisted, on the 23rd, 
in laying out the foundations. He is still, after 
forty-six years’ service, the company’s energetic 
master builder. Mr. Chas. F. Mattes, son of 
Philip, came in the same year, passed through all 
grades of the business, was blast furnace manager 
thirty years, general manager six, and now as 
second vice-president, is the ranking resident official. 
This was among the first attempts at making pig 
with anthracite, and it is not surprising that several 
failures were encountered, before the overjoyed 
proprietors were enabled to start a pig, hot from 
the bed, over the mountains 60 miles to their friends 
in New Jersey. The first successful blast lasted 
eighteen weeks, to September 25, 1842, and panned 





out 374 tons! 





The next interesting discovery was that the 
market value of the iron was exceeded by the cost 
of manufacture and transportation, and the resolve 
was formed to utilise the cheap coal at command, 
and build a rolling mill and nail factory. The 
partnership was recast, and the capital somehow 
raised from 20,000 dols. to 86,000 dols. The first 
iron was puddled in April, 1845, and the first nails 
made in July following. At this time Mr. Grant’s 
interest was purchased by Joseph H. Scranton, and 
on the arrival of Mr. J. C. Platt, in March, 1846, 
steps were taken for another reorganisation which 
was consummated in November, under the name of 
Scrantons and Platt, with a capital of 115,000 dols. 
The manufacture of merchant iron and nails for a 
time promised success, but the iron was cold-short 
and the nail heads would fly. Customers began to 
fly likewise, and then the competition of eastern 
manufacturers told. Then cameastroke of general- 
ship, which has seldom been equalled in the annals 
of industrial triumphs. The Erie Railway was in its 
birth struggles, and in order to earn a promised 
bonus from the State of New York, necessary to its 
existence, must reach Binghampton by a certain 
time. The greatest difficulty that confronted them 
was to obtain the necessary rails in season. 

Scrantons and Platt determined to secure the 
contract, and did so. Its execution involved the 
construction of a rail mill under very great diffi- 
culties, the accumulation of a stock of pig iron, an 
increase of capital, and the delivery of the rails 
through forest and swamp, over streams and moun- 
tains, an average of fully 50 miles to the Erie line. 
They secured the capital by going armed with their 
contract to New York men, the late William E. 
Dodge among others, and by an advance of 100,000 
dols. from the Erie Company. The contract was 
magnificently fulfilled in time, the Erie road saved, 
and the iron works placed upon a solid basis. 

It was on July 23, 1847, that the first steam 
engine between Carbondale and Wilkesbarre was 
started, and the first rails rolled. In 1848 two 
more blast furnaces were constructed and fired, and 
in November of that year the capital was increased 
to 400,000 dols. In 1850 the opening of the Penn- 
sylvania Coal Company’s gravity railway, connecting 
with the firm’s ore road two miles from the works, 
gave an outlet, vid Lackawaken to the Erie road, 
but the accommodations were insufficient, and the 
firm decided to undertake the cofistruction of a rail- 
way to Great Bend on the Erie, a distance of 40 
miles, 

The grading was begun in May, 1850, and it is 
pertinent to the times to note that the work was 
immediately interrupted by a characteristic Irish 
war between the Corkonians and Far-downers. On 
the 28th they fought a pitched battle, in which 
several lives were lost, and the Corkonians worsted. 
The Irish were all of one mind to oust the Germans, 
but the latter, well armed and intrenched, were 
too much for them. 

During the next session of the Legislature the 
name of the new road was made the Lackawanna 
and Western. It was formally opened for business 
October 15, 1851. The first locomotive run was 
the ‘‘ Spitfire,” built in England for the Reading 
road and purchased from them. It was brought 
here over the gravity road and transferred to the 
rolling mill by the ore road where it was set up, and 
run May 16, 1851. 

In the mean time the firm had unearthed and 
revised Mr. Henry’s old scheme, in which Lord 
Murray had figured, under the title of the Dela- 
ware and Cobb’s Gap Railroad. They also procured 
a charter from the State of New Jersey for some 
20 miles within its territory, making 83 miles 
from Scranton to their connection with the Central 
Railway of New Jersey. The work of construction 
was pushed forward in March, 1853, the line was 
merged with the Lackawanna and Western, and on 
May 11, 1856, was opened for business under the 
style and title of the Delaware, Lackawanna, and 
Western Railroad, now so familiar in the financial 
world. 

The Legislature of 1852-3 granted the firm a 
charter, under which they organised, March 10, 
1853, as the Lackawanna Iron and Coal Company, 
with capital increased to 800,000 dols. Mr. 8. T. 
Scranton was the first president, resigning in 1858, 
and being succeeded by his cousin, Joseph H. 
Scranton, whose energy and foresight steered the 
concern through the dangers growing out of the 
panic of 1857, and subsequently those of the civil 
war, from which it emerged stronger than ever. 





George W. Scranton was one of Nature’s noble- 








ENGINEERING. 


[APRIL 15, 1887, 








ANGLE EDGE PLANING MACHINE. 


CONSTRUCTED BY MESSRS. SCRIVEN AND CQO,, 
(For Description, see Page 344.) 


| 


HL 


i 
il 


HII 
Hi | Hi 


et AMAA lft cere 


men. To a physique and carriage as noble as' iron rails from these works became a thing of the 
Washington’s, he united a high Christian character | past. Mr. Scranton’s administration ended in 1880, 
and all the genial graces that men hold dear. Early when he retired to organise the Scranton Steel 
in this history he concentrated his energies upon | Company, now in full operation. He was succeeded 
the railway enterprises, then served a term in Con- by Chas. F. Mattes. About this time the price of 
gress, where he did so much to soften the rancours | rails began to rise, and the management proving 
immediately preceding the -var, and had entered equal to the opportunity, the company entered an 
upon a second term when stricken down with | era of unprecedented prosperity. Mr. Mattes has 
pneumonia in the spring of 1861. recently been elected to the second vice-president’s 

Jos. H. Scranton died in 1872, and after a short | chair, and the active management is ably conducted 


ENGINEERS, LEEDS. 


yielding, often when the preservation of the 
standard has involved heavy additional outlay. 
Since the construction of the steel plant, the 
capital has been several times increased, valuable 
mineral properties have been acquired, and exten- 
sive mining operations prosecuted, until the com- 
{pany are able to control the admixture of raw 
| materials by the product of their own mines. 

The present rolling capacity of the works is fully 
200,000 tons per annum. Nearly 100,000 tons of 





period, during which the helm was guided by| by Mr. KE. S. Moffat. Another of the remarkable 
Vice-President Platt, was succeeded by his son, | group of pioneers still survives in the person of Mr. 
W. W. Scranton, with the title of general manager. Platt. Abundant prosperity and advancing years 
By this time the manufacture of Bessemer steel have somewhat withdrawn his time and attention 
had made such headway that, reluctant as the! from the business, but he still retains his seat in the 
management were to abandon the largest iron | directory. 

puddling and rolling plant in America, they re-| One fact about Lackawanna rails has long been 
solved to proceed with the erection of steel works. | recognised—their chemical purity and uniformity. 
These were started the latter part of 1875, and soon Upon no point has the management been more un- 


rails have been made, partly from purchased blooms, 
during the past six months. The converting 
| capacity is now a little short of 4000 tons per week, 
| but with improvements nearly completed, will soon 

has kept pace with the 


| exceed that figure. ' 
Ci 
baw estate operations of the 


| The growth of the 
iron works, and the 
| company have been on a scale of considerable mag- 
'nitude. In the earlier history of the town parti- 
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MESSRS. CRADOCK AND CO.’S WIRE 
AND WIRE ROPE WORKS. 

CONSIDERABLE progress has been made of late 
years inthe manufacture of wire ropes, although 
but little practical information has been published 
upon this industry; records concerning this manu- 
facture may be found extending back over a 
period of more than half a century, but they are of 
a more or less meagre character. 

In 1862, a paper upon wire rope making was 
read before the Institution of Mechanical Engi- 
neers, and subsequently wire rope manufacturers 
were invited to contribute information relating 
to the subject; nearly a quarter of a century 
has, however, passed away, without this invitation 
being responded to in anything like a substantial 
manner. 

The manufacture and use of wire ropes appear 
to have commenced in Germany, and were first 
practically introduced into this country about the 
time of the construction of the old Blackwall rope 
railway, i.e., about 1838. At first, only iron 
wires were used in the manufacture, but within 
the last fifteen years, or so, steel has almost entirely 
superseded its employment owing to improved 
materials and mode of manufacture. Wire ropes 
are now produced of great strength and flexibility, 
and consequently the scope for their employment 
has become very extensive, for marine, mining, 
railway, and agricultural purposes, as well as for 
hoists, cranes, and analogous uses. The applica- 
tions of wire ropes to towing, rigging, and run- 
ning gear of vessels, is familar to most of our 
readers. The field of application in the mining 
industries is also no less important, as is shown 
in the winding and hauling arrangements of our 
collieries, the extent of which may be in some 
measure appreciated, when we reflect that about 
160,000,000 tons of coal alone are raised annually 
from our coal pits by means of wire ropes. 
The uses of wire ropes for aérial transportation, 
mountain or inclined railways, and street tramways, 
as also for the transmission of power—the latter 
application being largely due to the Brothers Hirn, 
of Switzerland—are some further examples of their 
applications, 

‘he importance and extent of this industry 
has been brought vividly before us during a 
recent visit to Messrs. George Cradock and Co.’s 
wire and wire rope works at Wakefield. This 
is an old-established and well-known firm. Recently 
important exteasions and additions have been 
made to theiec works to meet the increasing 
demands of business, and at the present time the 
general arrangement and equipment of this factory 
afford an excellent example of a modern and efficient 
wire rope works. Here the entire process, from wire- 
drawing, testing, and strand spinning, to closing 
the finished rope, may be seen in daily operation. 

The works occupy an area of about 34 acres, 
and are situated on a convenient and accessible site ; 
the buildings are chiefly composed of red brick- 
work with ornamental iron roofing supported upon 
light columns. All the structures with their 
foundations and flooring, &c., are substantially 
and well arranged, whilst requisite attention has 
been bestowed upon the convenient location of the 
various departments and provisions for lighting, &c. 

Fig. 1, on the previous page, represents a plan 
of the works, and from it the general arrangement 
and situation of the various manufacturing depart- 
ments will be understood. 

It will be seen that there are two engine-houses 
marked Nos. 1 and 2 on the plan, which contain 
enzines of the horizontal Corliss type of 150 horse- 
power each, the former operating the machinery 
in the core carding, spinning, rope-stranding and 
closing departments, and the latter driving the 
wire-drawing mill, &c. The engines are sup- 
plied with steam, by two steel boilers, 7 ft. 6 in. in 
diameter and 28 ft. long, constructed with corru- 
gated flues and fitted with Green’s fuel economisers. 
The machines are actuated chiefly by overhead 
shafting and pulleys, motion being imparted to 
them formed by cotton rope belting driven by the 
engine. The strand and rope-making shop has 
an area of about 16,000 square feet, and in it 
the strand-forming and rope-closing machines are 
located ; in this shop a powerful overhead travelling 
crane is provided. 

We will now turn our attention to the whole 
process of manufacture as carried out at these 
important works. The metal rods from which the 


wires are drawn are of about 2 to 5 S.W.G.,, 





and are commonly rolled at Sheffield and else- 
where from ingots of about 801b. each. These 
rolled rods may be about 130 to 150 yards in 
length, and after drawing, to say a 14 W. gauge, 
are elongated to about 1200 yards in length; it 
must be understood that this is not effected at once, 
but by a dozen or more, separate drawing operations, 
during which the wire may have to be several 
times annealed or tempered, for, as the process of 
drawing proceeds, the metal becomes _propor- 
tionally hardened. In practice, the wire is some- 
times returned four times to the annealing 
pots, during the process of drawing down to a 
small gauge. The metallic rods may be of iron, 
Bessemer, crucible, or plough steel, &., and 
they are sometimes again subdivided into conven- 
tional trade names or classes. The position of 
the rod store is shown on the plan. Test pieces 
are at first submitted to chemical examination 
in the laboratory, in order to determine by analyses 
their exact composition. 

After testing, all rods not rejected are passed on 
for tempering, a process regarded as a trade secret, 
and as upon it the excellence of the wire largely 
depends, we are not at liberty to give any definite 
information on this branch of the manufacture. 

After tempering, the rods are taken to the smiths’ 
shop, where one end is heated in a forge and 
pointed on an anvil, so as to present a taper- 
ing point capable of being introduced into the 
holes in the ‘‘draw plates.” The rods are then 
taken to the pickling and washing departments, 
where they are thoroughly bathed in a dilute acid 
solution, and subsequently washed with water to 
remove external grease, dirt, or impurities. These 
cleansed rods are then dipped into lime water to 
assist the process of drawing, and afterwards are 
removed to the stock or drying chamber for desicca- 
tion. These rods are now ready for the process 
of wire-drawing, and accordingly are removed to 
this department. 

The wire-drawing mill consists of a number of 
horizontal drums called ‘‘ blocks,” arranged to re- 
volve on vertical axes, upon a long counter or table, 
and by them the rods are drawn through perforated 
plates held in frames fixed to the counter, and as will 
be readily understood by reference to Fig. 2, which 
represents a portion of the mill, with its requisite 
subsidiary appliances. The drawing pulleys are 
shown at A, arranged on vertical spindles B, 
capable of being put into motion or stopped by con- 
venient known means, and C are cams fixed on the 
spindles ; D are the draw-plates held by the clamp- 
frames ; E are the pincers for starting the drawing 
operations. 

It will be understood that the pointed end 
of a rod is introduced into one of the holes in 
a draw-plate, and the portion projecting on the 
opposite side is laid hold of and pulled by a pair 
of the pincers, consequently pulling forward its 
lever attachment. The pulley and spindle are then 
set in motion, and the rod is drawn through the 
plate, the pincer lever being forced back by the 
revolving cam for a distance equal to its throw, 
when the rod is released and caught hold of again 
nearer the draw-plate, this operation being con- 
tinued until a suflicient length has been drawn in 
order to obtain a turn round the revolving pulley. 
When this is done, the turning of the pulley 
draws the whole rod through, increasing its length, 
and of course reducing its diameter, and this process 
is repeated over a series of drawing pulleys, and 
through plates with decreasing apertures until the 
wire is drawn to the required gauge, the process 
being facilitated by the application of lubricants 
known as wire-drawer’s soap or grease. As before 
mentioned, after drawing the wire a certain number 
of times, the properties of the metal become modi- 
fied, and it has frequently to be annealed. 

The successive draw-plates are formed with a 
number of tapering holes of decreasing diameters, 
the accuracy of which is frequently tried by the in- 
sertion of gauge punches. When the holes have 
increased in size by wear, the plates are heated and 
hammered up, and the holes partially repunched, 
It should be understood, that the rods or wires are 
not cut, but simply drawn down, so that there is no 
appreciable diminution in quantity or weight of 
metal. The wires having been thus drawn to the 
required gauges, the bundles are transferred to the 
testing-room, where they are proved for torsional 
and flexible efficiency and degrees of tensile re- 
sistance, by a weighted lever testing machine. 
Those coils which pass the wire-drawers’ stan- 
dard tests are now sent to the wire store of the 








strand and rope-making department, all of which 
are shown on the plan. 

Here, however, the wire-drawers’ tests are not 
finally accepted, for the bundles are subjected to a 
similar ordeal by the rope-makers, thus affording 
a means of insuring the introduction of only 
finally approved wires into the manufacture. The 
thorough and scientific basis upon which this firm 
conducts its departments, combined with the 
requisite degree of care to insure that only the 
best materials shall be used, has rendered their 
name a guarantee for a first-class rope. 

It is found that wires of extremely high tensile 
resistance are not necessary in the manufacture of 
ropes, but that some of the best results have been 
obtained with crucible steel wires having a tensile 
resistance of 80 or 85 tons per square inch of 
sectional area. Such wires possess a proper pro- 
portion of elasticity and toughness. Before describ- 
ing the actual manufacture of wire strands and 
ropes, we may refer to the subject of making the 
cores or centres, which are composed of hemp or 
wires, according to requirements, in either a simple 
or compound form, but it is to the former class that 
we shall now refer. The best Russian hemp, which 
is here commonly used for this class of cores, is first 
carded by machinery to extract dirt and extra- 
neous substances, and afterwards the fibres are 
drawn, spun, and warped, in a somewhat similar 
manner to the process of cotton and flax spinning. 
The fibres after being spun into yarns are thoroughly 
saturated with tar and subsequently formed into an 
ordinary hemp rope upon the rope walk in the 
usual primitive fashion. It will be understood that 
in making wire strands or ropes with hempen cores, 
the latter are fed in centrally, whilst the wires 
are twisted or closed around, but they are not sup- 
posed to contribute any additional strength. 

(To be continued.) 








ANGLE IRON PLANING MACHINE. 

THE recent introduction in shipbuilding of cellular 
bottoms, the greater number of water-tight bulkheads, 
and the carriage of petroleum in bulk, has necessitated 
an increased amount of water-tight work, for which 

urpose a large number of angle and tee bars must 
nave their edge prepared for caulking. This has 
hitherto been done by the tedious process of chipping 
by hand, or by fixing the bars on an edge planing 
machine, much time being lost in previously straighten- 
ing and fixing the bars on the machine. To facilitate 
the operation there has been introduced a machine for 
planing the edges of angle or tee bars to prepare a 
a edge, &c. For this purpose the bars require no 
fixing, being fed through the machine, which is illus- 
trated on page 342, by friction rollers, and the bars do 
not require straightening but can be manipulated in 
the form in which they leave the rolling mill. The 
engraving represents a machine to admit angle iron 
bars any size up to 10 in. by 6 in. and of any thickness. 

The machine consists of two pairs of driving rollers, 
the two upper rolls running in fixed bearings in the 
frame of tiie machine, the two lower rolls being con- 
nected to the driving shaft by radial links so as to 
aliow of sufficient adjustment to grip bars of various 
thickness. All four rollers are driven by belt power 
through a wormwheel and strong steel spur pinions. 
On passing through the rolls the bar comes into con- 
tact with the two cutting tools, one tool to each leg of 
the angle iron bar; the tools are carried in two tool 
boxes, one fixed above and the other at the side of the 
bar ; the tools are adjustable to various sizes of angle 
bars and are fed in and out by handwheels ; the tool 
boxes can be swivelled to give any required bevel to 
the edge of bar. The caulking edge is prepared by 
once passing through the machine ; a bar of any length 
can be passed through it with one continuous cut. A 
support adjustable by a handwheel is placed imme- 
diately under the tools to prevent the bar springing 
away from the cut. All the adjusting apparatus, viz., 
the gripping of the rolls by screw and lever, the belt 
reversing rod, the handwheels of each tool box and 
the rons. B-son: for support under tools, are all brought 
within reach of the attendant standing at one corner 
of the machine, where he can see both tools. 

The machine has been patented by Mr. D, D. White, 
of Earle’s Shipbuilding and Engineering Company, 
Hull, Messrs. Scriven and Co., of Leeds, being the 
sole manufacturers, 








THE PNEUMATIC DYNAMITE TORPEDO 
G 


UN. 

In our issue of February 12, 1886, we gave a long 
account of the pneumatic dynamite gun, describing its 
construction and the measure of success it had then 
attained. The constant reference to this arm in 
American technical journals shows that it continues 
to excite great interest, and that the proprietors of the 
patents, the Pneumatic Dynamite Torpedo Gun Com- 
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pany, are pushing on their experiments with a view 
to bringing it to a point of efficiency at which it may 
take its place among the recognised means of national 
defence. They have devised a new mounting of the 
Sin. gun, and given it the form shown on page 350, 
where it is illustrated, in the upper view raised for firing 
over the edge of the gun-pit, and in the lower view 
depressed out of the view of the enemy. The firing 
reservoir and the firing valve are placed below the 
ground, The gun barrel isa brass-lined wrought-iron 
tube of 60 ft. in length, and is loaded from the breech, 
which is closed by a simple gate opening inwards. The 
barrel is mounted on a truss, the whole turning on the 
breech trunnions in the act of elevating, by means of 
aram acting against the heel-plate of the truss. It 
will be remembered that the shell fired by this gun is 
propelled by means of compressed air admitted at a 
pressure of 1000 1b. on the square inch, and that at an 
elevation of 35 deg. it has a range of 2} miles. It bas 
been constantly worked for experiment and exhibition 
for the past sixteen months, and is in as good condition 
as when first erected. The projectile carries 100 lb. of 
dynamite or of blasting gelatine, and is exploded by 
a Zalinski electric fuze operated by a battery carried in 
the shell itself. A pin projects in. in front of the 
shell, and on striking completes the circuit igniting the 
charge from the rear. It is found that the gases first 
liberated hold the forward part of the charge firmly 
against the target and increase its destructive effect 
very greatly. Should the object aimed at be missed, 
the fuze will take effect as soon as the shell is fully 
buried in the sea. In this case the water will serve 
to transmit the shock for some 21 ft., and although its 
rending action would be reduced, it might be expected 
to damage the machinery of any vessel within the radius 
of its action. 

The engraving on page 347 illustrates a cruiser de- 
signed to carry three dynamite guns, each 104 in. in 
diameter by 70 ft. long. It measures 250 ft. in length 
by 26 ft. beam by 8 ft. draught, and with 3200 horse 
power, would have a speed of 20 knots an hour. The 
guns would be capable of throwing shells containing 
200 lb. of explosive to a range of at least one mile, and 
of being discharged once every two minutes. 

The demoralising effect which the fire of a dynamite 
gun against a ship would have upon the crew can be 
estimated by the dread with which the Whitehead 
torpedo has inspired, Nettings would be no protec- 
tion against it, while the projectiles could follow one 
another at two-minute intervals, and could not be 
dodged by the handiest vessel afloat. The gunners 
would be beyond the range of machine-gun fire, and 
would be fairly well protected against heavy shell, 
supposing their position could even be made out. 





NOTES FROM THE UNITED STATES. 
PuivavEtputa, April 1. 

AMERICAN markets, from Boston to St. Louis, have 
not recovered from the dulness which overtook them 
early in March, The new American railroad law, 
which goes into effect early this month, has caused a 
general checking up of business, this being due to the 
uncertainty as to what freight rates will be after its 
enforcement. Behind and beneath this temporary dul- 
ness, there is a heavy consumption in progress, and a 
depletion of stocks of iron and steel, building materials 
of all kinds, including lumber and stone. So far this 
year, the railroad construction has reached 625 miles, 
as against 210 miles at this date last year. The rail 
mills will turn out 20,000 miles of railroad iron this 
year, of which 12,000 or 13,000 miles will be laid, of 
main track probably, and the balance in side tracks, 
and repairing. Every week develops some new rail- 
road enterprise, for all of which there is abundance of 
capital. Bridge building will be prosecuted with re- 
newed energy over the Ohio, Mississippi, and Missouri 
rivers. Inquiries will shortly be on the market for at 
least 20,000 tons of structural material for these bridges, 
and a further advance is anticipated in bridge iron, in 
consequence. Pipe iron has been slightly advanced, 
and merchant bar is very firm at 2.10 in the west 
and 2,20 east. Nails are in moderate demand at 2.50 
dols. east and 2.70 dols. west. Merchant steel of all 
kinds is doing remarkably well. Steel rails are quiet 
this week, at 39 dols., and it is expected that contracts 
will be placed for from 30,000 to 50,000 tons, in a few 
days, in foreign mills. Bessemer pig is quoted at 
20 dols. for American, at furnace, and 21 dols. for 
foreign at tidewater. Steel blooms, billets, and slabs 
are moving freely from the other side, but there are 
very few orders going out. Old rails are quoted at 
23 dols. for tees, and 23.50 dols, for doubleheads, with 
prices fluctuating. Cargo scrap is quoted at 23.50 dols., 
with very few orders, American ironmakers are wait- 
ing for a week or two, to see what freight rates and 
demand will be. 








LOCOMOTIVE FOR THE ADELAIDE AND 
MURRAY BRIDGE RAILWAY. 

ON our two-page plate and also on page 346 will 

be found illustrations of a locomotive built from the 


designs of Mr. William Thow, of Adelaide, by Messra. 








Diibs and Co., of Glasgow, to work the traffic, 
both passenger and goods trains, over what is known 
as the ‘Hills Railway,” joining Adelaide and the 
Murray River, which is also the first section of the 
Intercolonial Railway between Adelaide and Melbourne. 
This section approaches the character of mountain 
railways. It leaves Adelaideat an elevation of 100 ft. 
above sea level, climbs a chain of hills known as the 
Mount Lofty Range (see Fig. 3 ), attains a summit 
elevation of 1611 ft. and descends through an un- 
dulating country to an elevation of 53 ft. above sea 
level at the Murray Bridge Station, 60 miles from 
Adelaide. At a few miles from the city the 
gradient becomes 1 in 50, soon increasing to 1 in 
45, and in 14 miles the line rises 1300 ft. The 
time occupied in running up this incline is 41 min. 
with passenger trains, but when allowance is made 
for decreasing and increasing speed in approach- 
ing and leaving intermediate stopping places, the 
actual time occupied in running is 36 min., which gives 
234 miles per hour as the average speed for the 14 miles 
passed over in reaching the summit. 

The gradients of this portion of the track are shown 
by the diagram on page 346. The gauge of the line 
is 5 ft. 3in., and is Taid with 61 lb. steel Vignolles 
rails on cross-sleepers. In conjunction with the steep 
grades on the portion illustrated, continuous reverse 
curves of 10 chains radius occur where the line skirts 
the hill sides. The load authorised for these engines 
when hauling passenger trains at the speed mentioned 
over this section, is 120 tons behind the tender, or 
180 tons in all. This work requires an average force 
of 600 indicated horse-power. The indicator diagrams, 
Figs. 4 to 6, show the power exerted under the circum- 
stances. The tractive force of the engine is 144 lb. per 
pound of effective pressure acting on its pistons, 
and the working boiler pressure is 130 1b. per square 
inch. The heating surface, which is intentionally 
large, is 1301 square feet, of which 106 square feet 
are in the firebox. The grate area is 18 square feet. 

The bogie, which is arranged on the angular swing 
link principle, now so commonly used in America, and 
first introduced by American locomotive engineers, 
works remarkably well. The load is transmitted from 
a pivot plate, attached to a strong wrought-iron 
plate stretched between the main frames, to a strong 
centre casting checked into and turning round the 
pivot plate by concentric grooves, and secured to it by 
acentral pin. The centre casting is attached to the 
bogie cross-frames by angular swing links and hori- 
zontal pins. The bogie takes the sharpest curves with 
great ease and smoothness, showing unusually slight 
indications of wear of the wheel flanges. 

The distributed weight of the engine, in full work- 
ing trim, is as follows : 





tons. ct. qr. 
Bogie... ae 
Coupled leaders 9 10 0 
fe drivers aid 9 11 3 
er trailers ia <i Sis 9 70 
Total ... 39 2 3 
Principal DIMENSIONS. 
Boiler Barrel (*‘ Best Iron”). Telescopic. Three Rings. 
ft. in. 
Length between tubeplates 12 2; 
Diameter inside front ring ie — 4 0 
a ae ae a ay 4:2 
Thickness of plates ‘ia a 04 


Outside Firebox, Top and Sides (‘* Best Iron”). 
Flanged Plates (Farnley Iron). 


Length outside her 5 5 

Width at bottom outside... 4 2h 
Radius of crown iuside 2 14 
Thickness of plates 0 04 


Inside Firebox (Copper). 
Length inside at top wea ote Ae 
Watt cs! we ve my - 
aa ss _9 bottom ... ae 
From centre line to roof inside... 
Depth at front below centre line 
Width of water space at bottom a 
Thickness of tubeplate Z in. reduced to hin. 
ey other plates wee mr 
Tubes (Brass, Solid Drawn). 
Number of tubes ... - --- 200 
Length between tubeplates 
Diameter outside ... hea 
Pitch, centre to centre 
Space between tubes re ons is 
Thickness, firebox end, No. 11, B.W.G. 
Pe smokebox end, No. 13, B. W.G. 
Main Frames (‘* Best Iron’’). 
Total length of frameplates je 
Thickness ot plates Se a ae 
Distance between frames... ad a a 
From rail to top of frameplates ... 
9 centre of buffers : 
Axle-Boxes, Coupled Wheels (Wrought Iron). 
Width for driving journals as an OS 
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” »» trailing ,, 0 84 
» 9 leading ,, 85 
Cylinders. 
Between centres of cylinders trans- 
versely es “as a a 6 10 





coal 
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Diameter of cylinders 
Stroke of piston... oti na ee 
Between edges of ports in barrel pa 
Clearance of piston head and each cove 
Thickness of metal in working barrel ... 
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COMPOUNDING BEAM ENGINES. 
To THE Epitor or ENGINEERING. 

Str,-—In reply to the letter of ‘*W.” it is an actual 
fact that the engine as described in your issue of March 
11th has been run with the caps off the main centre at the 
hams of Messrs. Fenton and Sons, Batley Carr, near Dews- 

ury. 

At another mill in same neighbourhood the excessive 
jumping and springing of columns and entablature have 
been entirely removed by the same method of com- 
pounding. Yours truly, 

April 12, 1887, X. X. 





To THE Eprror oF ENGINEERING, 

Srr,—Your correspondent ‘‘ W.” in last issue seems 
labouring under a misconception as regards the statement 
in your article contained in issue of March 11, referring 
to above : ‘* An engine compounded on this principle may 
be balanced so as to run without caps on the mean centre 
pedestals.” Now I take it your statement explains the 
value of the improvement in compounding beam engines 
in the fewest and the strongest terms. 

Every engineer knows, or ought to know, that in the 
case of an ordinary simple beam engine, the up-stroke of 
piston, acting on end of beam, causes an “‘ up-stress” on 
mean bearings of double the steam pressure on piston minus 
the weights of piston and rod, crosshead, beam, connecting- 
rod, pump rods and adjuncts, &c., and of course the force 
transmitted through main centre will, in all cases, be 
sufficient to lift the gudgeons out of their bearings, and 
any slackage in such bearing will be doubled in amount at 
the end of beam—hence “ caps’ and holding-down bolts 
of adequate strength must be fitted to resist such action. 

Now ‘‘ McNaughting” at the low-pressure cylinder arm 
of beam would have the effect of aggravating the evil. 
‘“*McNaughting” at the connecting-rod arm in the pro- 
portion as suggested by ‘‘ W.” would have the effect of 
reducing the racking strain on main bearings; a lighter 
beam would suffice, but the stroke of the high-pressure 
piston would be reduced, which it is needless to say 
would be a decided disadvantage. ‘‘W.” seems to have 
overlooked this defect in his letter. 

In the case of the engine in question, the advantages 
are a long stroke and a remote chance for any great uplift 
of main centre gudgeons; as the stress would be nearly 
always downwards, notwithstanding that the y; pooanat 
sure piston-rod acts beyond the connecting-rod. Of course 
the engine has not been “‘ run” without “‘ caps” to main 
centre bearings. Why should it? 

The bottom ‘“ keeps” of locomotive axle-boxes, the 
skeleton ‘‘ caps” of the pedestals of bearings for over-hung 
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LOCOMOTIVE FOR THE ADELAIDE AND MURRAY BRIDGE RAILWAY, AUSTRALIA. 


CONSTRUCTED BY MESSRS. DUBS AND CO., GLASGOW, FROM THE DESIGNS OF MR. WILLIAM THOW, LOCOMOTIVE SUPERINTENDENT. 
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paddle-wheels, or the reverse guide bars for slippers of 
crosshead of an engine always working in one direction, 
&c., may be looked upon as superfluous accessories, but 
are neverthelass always fitted for contingencies and for 
other uses. 

I am of opinion ‘‘ W.” has been led to form his ideas of 
crane strains by reason of his having seen a crane jib Ms 
‘hoist by its own chain,” a very common operation on 8 
board ship, which action to the observant but unreflect- § 
ing mind, may be the cause of erroneous impressions as 8 
regards the direction of the strains acting on a crane. + 
Such, for instance, as the relief of stress off guys during the = 
action of lifting the weight, = 

The down strain of the weight is certainly on the pin 
of the sheave at end of jib, and acts as if the chain © 
was fastened on to such pin, and no matter where the end & 
of the chain is fastened, whether to barrel or otherwise, 
as long as it passes over the sheave the action is the same. 
Such force and direction form the basis on which all other 
strains are deduced. Of course the bisection of the angle 
contained by the inward part of chain with the vertical 
from pin, will be the resultant which may pass through 
axis of jib; but in nearly all cases passes below it. 

Yous truly, 
Cork, April 12, 1887. R. HARTLAND. 
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SINGLE-NEEDLE DUPLEXING. ai eae Eg 
To THE Epiror OF ENGINEERING. 40-60 Cns. 

Srr,—The letter of Mr. Arthur E. Gilbert, in your issue 

of the 8th inst., calls for a reply, for which I ask the 

favour of space. Fig.4 i 
He says there has been a “‘ mistake” somewhere, and I 

cordially agree with him; as if what he recalls of the 

needle duplex working said to have been “ established” 

by him for his father, on the North British Railway some 


fourteen years ago was a fact, then surely a “‘ mistake” 
was made in abandoning it, tf it were more than a mere 
experiment ; but I fail to see —_ jee ag raga yo $4) Ind. H.P. 576% Ind. H.P 
management of a too meagre staff has to do with the Mean Pressure 61 Ye /bs M ne 
. lean Pressure 7/%a |b. 


electrical act of providing a properly duplexed circuit, 
capable of carrying the Sieseinalier extra quantity of 
messages necessitating duplex working. He even makes 
the case worse when he says: ‘‘ Fortunately we had on 
the circuit no intermediate stations to shut out from com- 
munication, which, of course, could not but add to its 
efficiency,” for if these extra aids to efficiency were on the 
side of the North British Railway superintendent's experi- 
mental circuit, is not the ‘‘ mistake” made in abandoning 
such an auxiliary all the more glaring, seeing that with 
the whole of the disadvantages 1e enumerates there is a 
duplexed circuit working daily, being more than double 
the length of the Glasgow-Edinourgh experimental one, 
with over treble its resistance, and that, too, of a much 
more varying character than would have been the case 
upon the one referred to, 

Further, as to the attempt to minimise the value of 
duplex working with a view to lessen the usefulness of the 
single needle duplexed, I fear Mr, Gilbert tries to prove Ns 
too much, for most certainly facts and authorities, as well 
as common sense, are against him, The so-called diffi- “ 
culty of getting a doubtful word repeated, is inherent in | than Mr. W. H. Preece, F.R.S., Electrician-in-Chief of the| His next statement, however, can scarcely be looked 
every system of duplex, but in practice is not found to} Postal Telegraphs, London, maintains, that not only is upon as an argument, viz., that more clerks are require 
give any bother, as the asking of a question by the send- | duplex working fully equal to doubling a wire—but that | for the duplex than for the ordinary single-needle work- 
ing clerk should not hinder the continued receipt of|the output is actually more than from two separate | ing. Surely a veritable Daniel come to judgment upon a 
messages, whereas on an ordinary single-worked wire, both | circuits, worked up and down in the usual way. So much| matter so patent! He here makes the “ mistake” of 
the forwarded and received, messages are delayed by | for Mr. Gilbert’s views as to the questionable benefits of | losing sight of the fact that a duplexed needle is prac- 
such repetitions, Let me say also that no less an authority | duplexing. tically two circuits, and in order to work these efficiently 
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there must be the equivalent of a duplexed telegraphist at 
either end, which, in other words, means two extra clerks; 
but the saving of the cost of (erecting) 104 miles of new wire, 
two single needles, and six 12-cell Leclanché batteries, and 
also of their annual maintenance, as in the case on the 
Caledonian Glasgow-Carlisle circuit, are facts which I 
venture to say are of advantage even to a railway com- 
pany. Butin actual practice, which is better evidence 
than the mere memory of an experiment fourteen years 
old, there is no trouble or difficulty in working singly 
when occasion requires, and of immediately resorting to 





spindle was balanced by a weight of about 94 cwt., sus- 
pended by two 3 in. chains, 


The evidence given for the plaintiff went merely to | 


prove the fact of the breakage and its result, while no 
evidence whatever could be produced of negligence on our 
part ; on our side it was proved that we employed one of 


the best makers in the kingdom (Messrs. Smith, Beacock, | 


and Tannett, of Leeds), to manufacture the machine, that 
the chain had a factor of safety of 19, and, therefore, 
greatly in excess of all recognised rules, and that no 
external examination could have detected a defect in the 


duplex directly a rush of work comes, and that, too, with- | link that broke. 


out disturbing the single working. Then as to the vary- 
ing resistance of the line requiring much attention, it is a 


fact that no alteration of the rheostat is required until it | 


has altered fully 200 ohms, which with sleet, snow, rain, 
and sunshine, on various sections of the line at the same 
time, requires a little while to accomplish. 

Then in ‘‘ corroboration of the wisdom ” of the idea that 
the duplexing of single needles is the ‘‘ reverse of advan- 
tageous to the railway telegraph service,” he triumphantly 
points to the Post Office as not having duplexed a single 
needle during all the fourteen years referred to, appa- 
rently ignorant of the fact that the few single needles 
taken over by that department were all on local circuits, 
and even these were rapidly replaced by sounders, &c., 
so that there never were any to duplex, even if the experi- 
ment referred to had been well known. As it is there 
does not appear to have been any registration of its birth, 
or tombstone to record its death and burial, so that it 
looks very much like an impossibility for any one to have 
disinterred so mythical a system of duplexing. 

But the chief point of novelty and interest, however, 
Mr. Gilbert generously ignores, viz., the extreme simpli- 
city of the system recorded by you on March 25, wherein 
an ordinary single needle is converted into complete 
duplexed instruments, by its being cut in two, and the 
single-wound coils utilised in the manner described. This 
1s an entirely new departure, and one which I venture to 
say will be largely taken advantage of by other telegraph 
superintendents, and the readers of your valued journal 
will judge who has made a “‘ sorry mistake.” 

Yours, &c., 
Caledonian Railway, Glasgow. Anp. 8. Dunn. 








EMPLOYERS’ LIABILITY; A BROKEN 
CHAIN. 
To THE Eprtor oF ENGINEERING. 

S1r,—The action of McGeagh v. ourselves, tried last 
week before Judge Harrison and a special jury at the 
Antrim Assizes, being, we think, of more than usual 
interest to the engineering trades and employers generally, 


| 


The case was three times before a jury, and before 
fifteen judges altogether. On the first trial the jury dis- 
agreed, on the second they found a verdict for the plain- 
tiff with 5007. damages, but the judge having referred the 
point of law on which we relied, to the full bench, the 
verdict was reversed, whereupon the plaintiff appealed. 
The Court of Appeal, through some misunderstanding of 
the evidence, ordered a new trial, giving us the option of 
taking the case into the House of Lords, and we elected 


| Limited, of Philadelphia, and was adopted at that time 
as the standard for pipe and pipe threads, by all the 
manufacturers of tubes in the United States. 

Since then, however, through lack of the necessary 
close inspection, or from the inevitable wear of working 
gauges, variations have appeared, until serious trouble 
was found to exist in the attempt to practically inter- 
change pipe and fittings made by different manufacturers, 
or, one might truly say, those made by the same firm at 
various times. 

All manufacturers were, nevertheless, making their 
products presumably to the Briggs standard, and no doubt 
endeavoured faithfully to carry out this system ; still the 
lack of uniformity became so annoying and complaints so 
numerous, that the matter was taken up by the American 
Society of Mechanical Engineers, at the seventh annual 
meeting, held in Boston, November, 1885, and a com- 
| mittee mepemies to consider and report upon the question 
| of interchangeability of pipe and pipe threads, 
| This committee, after careful consideration, and after 
| rigid tests of existing pipe thread sizes, as found in the 


for the new trial, which was the one just decided, as we | open market, reported at the —_ annual meeting of the 
considered that it would be better to have the misappre- | Society, held in New York, November, 1886, that the 
hension which some of the judges evidently had, as to the | variations found to exist did not warrant a departure from 
facts, removed by the evidence clearly given in the new | the original Briggs standard, and that with the proper use 
trial. The result has been a clear verdict in our favour, | of gauges for the purpose of maintaining this standard, 
and being, as we think, strictly in accordance with the this already adopted system could still be adhered to. 
evidence, should form an important and valuable prece-| As stated by Mr. Forbes, the Briggs standard was 
dent in all future cases, where actions are brought against | adopted by the tube manufacturers October 27, 1886, 
employers for the consequences of accidents beyond their | which was done at their meeting held in Pittsburg on 
control, that date. It was really simply reaffirming or readopting 
Had the plaintiff approached us at the outset in any | what had already been their standard for nearly twenty- 
other way than by the medium of a solicitor’s letter, | four years. 
there would probably have been no trial, as we felt for his| |The table of wrought-iron tube dimensions, published 
misfortune, although caused by no fault of ours; but in| for many years by Messrs. Morris, Tasker, and Co., 
justice to ourselves, and other employers, we could not do | Limited, and reprinted in many of the trade price lists 
otherwise than resist, by all means in our power, the | and catalogues issued by the tube manufacturers of the 


attempt to enforce, by legal proceedings, a claim which | 
we considered neither legally nor morally tenable. 

However, as we have now had the case decided in our 
favour, we have adopted the suggestion of the Court, that 
the plaintiff should receive a substantial solatium. 

Weare, Sir, yours very truly, 
HARLAND AND WOLFY. 
Shipbuilding and Engineering Works, 
Belfast, April 11, 1887. 





PIPE FITTINGS IN THE UNITED STATES. 
To THE EpiToR OF ENGINEERING. 
Srr,—In the interesting article on the ‘‘ Manufacture of | 
Pipe Fittings in the United States,” by Mr. W. D. Forbes, | 





appearing in the issue of ENGINEERING of February 25, | 
1887, the statement is made that a new system was 


it has occurred to us that you might consider it worth | adopted by the wrought-iron tube manufacturers, October | 
while to publish a short resumé of the case, the more so, | 27, 1886, known as the Briggs standard. Mention is also | 
that the ordinary newspaper reports hardly bring out the | made of an explanation of this system by Mr. Briggs, in | 
special points on our side as clearly as we imagine they | such a way as to leave the reader to conclude that Mr. 


United States, is not the same as that given by Mr. 


| Forbes, but is the table contained in the original paper 


of Mr. Briggs, read after bis death before the Institution 
of Civil Engineers of Great Britain, and which is given 


| entire, with the discussion, in the excerpt Proceedings, 


vol. lxxi., Session 1882-83, Part I. 

It seems to the writer this further statement of facts 
relating to ‘so important a matter is no more than due 
to the memory of an engineer whose aim was to apply 
scientific principles to so enable manufacturers to extend 
that system in pipe production which has been so com- 
prehensively stated on general grounds as resulting in 
** cheapness, serviceableness, and quantitative accuracy,” 
and whose efforts have stood the test of time. 

Very truly yours, 
Gro, M. Bonn, 
Manager Gauge Department, the Pratt and 
hitney Company. 
Hartford, Conn., U.S.A., March 10, 1887. 


PROPORTIONS OF LOCOMOTIVE 








deserve, 


Briggs is still living and had recently proposed the system 


The action was brought under the common law, not | which is given his name. 
under the Employers’ Liability Act, and was for injuries 
undoubted] 
ing of a pf 
machine was a large self-contained drill, of which the 


suffered by the plaintiff through the break- 


The facts are these: The Briggs standard is not a new 
one, having been proposed by the late Robert Briggs, 


Tron Works, now Messrs, Morris, Tasker, and Co., 





CYLINDERS. 
To THE Eprtor OF ENGINEERING, 
Str,—I beg to inclose one of the circulars of our Com- 


ain which carried a balance weight. The| C.E., as early as 1862, when superintendent of the Pascal | mittee, appointed by the Master Mechanics’ Association, 


to report on locomotive proportions, and of which I am 
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chairman, I am anxious to make as full report as possible, 
and have written inclosing copies of the circular to most 
of the locomotive superintendents in England and Scot- 
land, in hopes to get the benefit of English and Scotch 
ideas on the subject. American engines have heretofore 
been, as a rule, very much over cylindered, in my opinion. 
Yours faithfully, 
CHARLES BLACKWELL. 
Union Pacific Railway Company, Omaha, 
March 23, 1887, 


AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION, 
OFFICE OF THE SECRETARY. 
J, H. Sercuen, 
Secretary. 
Proportion of Locomotive Cylinders. 

1. What rule do you recommend being used in calculating the 
proper size of cylinders of passenger locomotives, when boiler 
steam pressure, diameter of driving wheels, and weight on same, 
are given quantities ? 

2. State what, if any, deviation from this rule should be made 
in the case of freight and switching engines. 

8. State your reasons for adopting such rules, and, if possible, 
demonstrate the correctness of the same by results obtained in 
every-day practice. 

4. In makirg the calculations referred to, do you assume the 
diameter of driving wheels to be diameter outside the tyres when 
new, or when half worn? What percentage of boiler pressure do 
you assume to be the average cylinder pressure ? 

5. Does your experience indicate that engines in which the ratio 
of weight on drivers to tractive power is much below the average, 
give better or worse results in work done, and in the eccnomical 
performance of same, than engines of same tractive power, and 
in which the ratio between weight on drivers, and tractive power 
is — the average? Is life of tyres longer in one case than the 
other? 

6. If you can present any facts bearing on this subject, and 
which may be of service to the Association, you are respectfully 
requested to communicate the same. 

F, L. WANKLYN, G, T. R. 

T. E. Barnet, C. P. R. 

CHARLES BLACKWELL, U. P. R., 
Committee. 


Dunkirk, February 17, 1887. 


Replies to be addressed to CHARLES BLACKWELL, 
Care U. P. R., Omaha, Neb. 





HELICAL JOINTS FOR BOILERS. 
To THE Epitor OF ENGINEERING. 

Srr,—On looking at the diagrams of test-pieces in letter 
of **C.E.S.’s,” page 299 of your issue of April 1, I was for- 
cibly reminded of Hamlet’s words to the Queen: ‘* Look 
here upon this picture; and on that. The counterfeit pre- 
sentment of two brothers”—plates—and_ was also forcibly 
impressed with the appearance of strength as exemplified 
in Fig. 1, as compared with Fig. 2. I think ‘‘C, E. 8S.” 
should have cut both specimens from off the same plate, 
and have made them of equal breadth, so as to arrive at 
a positive conclusion as to the relative strength value of 
the diagonal section as compared with horizontal section. 
However, presuming that “‘C. E. 8.” :has the proper 
appliances for testing the specimens, that the holes are 
properly pitched, that the end holes are at the same 
distances from the ends, the strain applied correctly and 
distributed evenly, sc that the resultant strain will pass 
through the centre lines, and the greatest care taken to 
insure correct results, then in such case I should say that 
Fig. 1 under strain will start its crack at one favourite 
corner, will pass through the three first spaces and willthen 
make a ‘‘ detour” and cross through the solid plate in some 
erratic direction. Fig. 2 will of course rupture along 
spaces from end to end. 

As to the relative strength of the two specimens, Figs. 
1, 2, it is very difficult to forrh an idea ; as presumably they 
are not from off the same plate, and are not of the same 
breadth as shownand marked. Muchdepends on ‘‘C.E.S.’s” 
manipulation and care in carrying out the experiments. 
However, I will venture to predict on the assumption of 
every care being taken, that the relative strengths of 
Fig. 1 to Fig. 2 will turn out as 1.41 :1o0n the average. 
OF course ‘‘C, E. 8.” intends to operate on more than one 
pair of specimens. 

I am glad tolearn that ‘‘ C. E.S.” has been converted, 
and admire his frankness in admitting the fact, and I hope 
his experiments will not prove abortive or adverse. As for 
my part, Ido not think such test is applicable, for in the 
case of the test-pieces the cracks will commence at the 
corners, whereas in the case of rivetted seams in a boiler 
the cracks would commence in the ‘“‘ bights” where the 
greatest strain would be concentrated. Reason, support 
at each corner by value of attachment to solid plates. 

Sir, they say two heads are better than one, &c., and it 
seems extraordinary how Messrs. Alexander and Thom- 
son could see their way to subscribe to such a queer letter 
as published in your last issue. Why every tyro knows 
that any helical coil, when pulled, must increase its pitch, 
and in doing so must decrease its diameter. Messrs, A. 
and T. admitted in their former letter that the transverse 
strain in a boiler is double of the longitudinal. If such is 
their hypothesis, why do they now suppose that a boiler 
composed of continuous helical seams could be subjected 
to a “‘tangential stress” unless they can reverse such 
hypothesis by yet that the end pressure can reduce 
the diameter of the boiler? Absurd! Taking their other 
view of the helical coil, it only goes to prove that the 
action would cause a compressive strain on the joint ! 

Messrs. A. and T. have “ got hold of the wrong end of 
the stick,” and their arguments are taking a tangential, 
or more ukely an hyperbolical direction. They ought to 
look at article in last week’s Engineer, “ Professors and 
Text Books.” 

Yours truly, 


Cork, April 6, 1887. R. Hartianp, 





To THE EpITor OF ENGINEERING. 
Srr,—If you will allow me I should like to reply once 
again to my critics Messrs, Alexander and Thomson, 


were misleading. What I intended to convey was that 
highly mathematical treatment of simple subjects tended 
to prevent ordinary practical engineers from studying the 
literature of such subjects and so hindered progress. I 
must, also, even admitting for argument’s sake that my 
treatment of the plain joint may, under certain circum- 
stances, be deemed not absolutely accurate, protest 
against my critics’ use of the term ‘‘tends towards ac- 
curacy” as if really my method were far from accurate. 
As amatter of fact, whether the longitudinal stress passes 
or does not pass through the longitudinal seam makes 
not one iota of difference, and in no way whatever de- 
tracts from the practical accuracy of my method. My 
experience amongst steam boilers may be limited ; I do not 
say that it is, but it is so limited that I have never yet 
met with a steam boiler in which the ratio of plate breadth 
and rivet diameter was much less than 32, and I am 
quite willing to abandcn my method of computing the 
strength ratio of inclined seams as soon as rivet diameters 
are large as compared with plate breadths. Hence 
the criticism of my method is mere pedantry to which 
I deservedly laid myself open by my own pedantry in 
even recognising what is a fact that the longitudinal 
stress does—Messrs, A. and T.’s denial to the contrary 
notwithstanding—pass through the longitudinal seam, for, 
in Fig. 1, let us take a pair of ring seams and conceive the 
boiler shell to be divided up into a series of parallel bands 
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equal in breadth to the pitch of the ring seam rivets. The 
longitudinal stress in each strip in a modern Lancashire 
boiler will be about 5000 lb. neglecting tubes, and this is 
communicated from plate ring B to ring C by the ring of 
rivets, and so on again to ring D. It will not be denied 
that rivet a does its share of the work. 

Turn now to Fig. 2, an exaggerated section, through the 
longitudinal seam, showing the rivetsaa!. The longitu- 
dinal stress passing from B to plate C, will pull the rivets 
a a' into a sloping position as in the sketch, and the chief 
stress will pass into the lower plate C rather than into 
the upper plate C'. Ina less and less extent each rivet 
in the longitudinal seam will be inclined like rivets a a', 
the middle rivet alone being square through the plate. 
All this is nonsense from a practical point of view, but it 
serves to show that at least it is possible that I may be 
right after all. 

The hair-splitting captiousness of my critics reminds 
one of the bridge designer who gets out stresses in pounds 
and carries on to the fourth place of decimals, 

Finally, Sir, I submit the following formula for de- 
termining the ratio of strength R of the diagonal to the 
plain seam where ¢ isthe inclination of the seam, 

2 sec > 


/4+tan? 1) 
This formula will give correct results for all ordinary 
work, What it will do when rivet diameters become so 
great as to approximate to the plate widths, as in Fig. 3, 
I will not undertake to say ; but seems to me, Sir, there 
will be a deal of overlap about the future boiler. 


I am, Sir, yours ak 
Manchester, April 11, 1887, W. H. Booru. 





To THE EprTor OF ENGINEERING. 
Sir,—With reference to helical joints of boilers, 


Let p = uniform intensity of pressure of fluid, 
= diameter of boiler, 
t = thickaess of plate, 


s = stress on circumferential seams, 
s'= stress on straight longitudinal seams. 


Then I think we may say, if the boiler is long in propor- 
tion to the diameter, that ate and s=4P .*. stisdouble 


s. (This scarcely needs demonstration.) Let A B and 
B C each represent a joint in length and direction, Join 
AC, then angle A B C being 90deg., and A B=B C 


A C will represent the length and direction of the diagonal 





joint to be substituted for A Band BC. Let A B=BC 
=1, let arrow D indicate the direction of longitudinal pull, 
and arrow E the direction of the cross-pull, then stress in 


oP as, and stress in direction E=3=4 4 


direction D = . 
per square unit ; then total stress on butt 
ap.l.t_adpl 
B=° p.t.tiaptl, 
* 2¢ is 





In the first place, I never stated that their mathematics 


likewise total stress on seam 





pl 


a@.n.t.t_d 
B SS ee Se 
g 4.¢ 4 


Compounding these we get 
— Jd? pri? a? 98 Buel) [3 a J/5- 
r=a/ 2 p2 12, d?, p2. 2 5 =d pind 
amon: 1 aa tc 
r being the actual resultant. If R denote the resultant 


stress per square unit since rordp.l. al. 





>. acts upon 
A C, whose area 


=.1x J/2xt.. R=dp.l : 


i. Jixe 


5), 
4 


and : ; 
dpi J2_dp 


= 
Lp, N'i0_d p,, 3.1622 
ae% 4 96% 4° 
Hence diagonal stress is to stress on longitudinal joint as 
dp, J10 dp 

2¢ 4° 3’ 
or as .79:1, or diagonal joint=1} times as strong as 
longitudinal joint. The resultant 7 acts at an angle of 
72 deg. to the diagonal joint (approx.), the angle between 
the greater component stress and the resultant being 


-1 
tan 4, or 27 deg. nearly. 

My result agrees with that obtained by Messrs, 
Alexander and Thomson. Since making my own calcu- 
lation I can fully appreciate the elegant solution contri- 
buted by them. 

I am, Sir, your obedient servant, 
James E, Carne, 
38, Playfair-road, Southsea, April, 1887. 








MARINE GOVERNORS AND TRIPLE- 
EXPANSION ENGINES. 
To THE EpiToR OF ENGINEERING. 

Srr,—I read with interest the letter from ‘ A 
Managing Owner” in your issue of the Ist inst., on the 
subject of governors for triple-expansion engines, and am 
much surprised that the marine engine builders who have 
given such advice, on the ground that the engines being 
so well balanced do not require governors, have not the 
courage to come forward and maintain their opinions. 
Their silence certainly indicates that they are not pre- 
pared to maintain such an absurd position, and they are, 
therefore, afraid to put their names to it. Such reticence 
is not fair. 

I have often been surprised that the insurance clubs do 
not insist upon owners having governors, so that in case 
of a breakdown the amount of damage and consequent 
cost of repairs would be minimised. 

Yours truly, 
A Marine SuPERINTENDING ENGINEER, 

London, April 13, 1887. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
much depressed this day week, and prices met with a 
severe decline all round, down to 41s. 6d. cash for Scotch 
warrants in the forenoon, and 41s. 5d. in the afternoon ; 
Cleveland down to 34s. 74d. cash buyers; and hematite 
down to 43s, 7d. cash buyers. On the following day the 
market was again flat, and prices fell still further. At 
the close of the forenoon market Scotch warrants were 
offered at 41s, 5d. cash, and in the afternoon 4d. per ton 
less was accepted. The closing rates for Cleveland war- 
rants were 34s, 54d. cash, sellers in the forenoon, and 
34s, 6d. in the afternoon; and the price of hematite war- 
rants declined to 43s. 7d. cash sellers at the close of the 
market. Both Friday and Monday were devoted to holi- 
daying, and consequently there was no further meeting of 
the ‘iron ring” till yesterday, when the market opened firm, 
but subsequently gave way. The closing quotations were 
slightly under those of Thursday—Scotch warrants, 
41s. 4d. cash buyers; Cleveland, 34s. 3d. cash; and 
hematite practically the same as those of Thursday. The 
market was quiet to-day, but Scotch warrants were a 
shade firmer in price, which rose to 41s. 8d. buyers at the 
close in the afternoon, business being done at 4d. per 
ton higher. No business was done either forenoon or 
afternoon in Cleveland or hematite warrants, but 
the quotations were slightly firmer. To some extent 
the occurrence of the holidays has affected specu- 
lative buying of pig iron, but it is a very patent fact 
that the market is very much depressed, and the con- 
tinued decline in the prices of warrants is having a very 
bad effect on almost all branches of trade that are at all 
closely connected with the ironmaking industry. Still, 
there are a number of firms that are more or less busily 
employed on contracts obtained during the spurt which 
occurred towards the close of last year, but they are very 
generally complaining that fresh orders are being held 
back in the expectation that still lower prices will yet be 
reached. During last week the price of Scotch iron 
showed a fall of 8d. per ton on the week, and the lowest 
quotation of the past four months was touched, namely, 
41s, 44d. That price is 6s, 2d. under the highest quota- 
tion on the 18th of January last, when prices were up at 
47s, 64d., being the best quotation for three and a half 
years ; but it is 33, 5$d. above the lowest quotation last 
year, during March. The increase in the number of 
blast furnaces in actual operation seems to have told 
against prices. There are, however, now two fewer than 
were reported last week, 77 against 97 at the same time 
last year. The foreign and colonial shipments of pig iron 
from all Scotch ports last week amounted to 6955 tons, as 
compared with 4784 in the preceding week, and 7031 tons 





in the corresponding week of last year. The stock of 
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pig iron in Messrs. Connal and Co,’s public warrant 
stores stood at 860,408 tons yesterday afternoon, as 
against 858,078 tons yesterday week, thus showing an in- 
crease of 2330 tons for the week. 


Steel Shipments.—Amongst the foreign and colonial ship- 
ments from the Clyde reported last week there were slabs, 
blooms, billets, plates, and other steel manufactures of 
the declared value of 10,100/., the goods exported to Balti- 
more being valued at 59307. From Ardrossan last week 
there were shipped coastwise 1008 tons of basic steel 
billets from the Glengarnock Steel Works, being the 
largest weekly shipment of basic steel since the trade 
began at that port. 

Large Hydraulic Armour Plate-Bending Press for 
Foochow.—Messrs. Miller and Co., Vulcan Foundry, Coat- 
bridge, have just completed and shipped to the order of 
Messrs. G. and J. Weir, agents in Glasgow for the Chinese 
Government, a 1000-ton hydraulic press for bending 
armour plates, being part of the extension of the Foochow 
Arsenal now in progress. The fixing of the contract for 
this powerful piece of machinery was mentioned some 
time ago, when it was also stated that Messrs. Miller and 
Co. had just completed some large orders fur the same 
destination. Messrs. Weir have from time to time sent 
very large consignments of machinery for the Chinese 
Government, including all classes of cngeney boiler- 
makers’, and shipbuilders’ plant, and at the present time 
they have further large contracts with various firms in the 
Glasgow district for similar machinery for China. 

The Forth Bridge: Completion of the North Pier 
Columns.— Another important portion of this great 
structure has now been completed—namely, the vertical 
columns of the north pier, which reach to a height of 
350 ft. above mean sea level. The last lift of the staging 
took place on Monday afternoon. On the top of the 
columns there has yet to be placed the upper portion of 
the lattice girders, which will raise the structure to its full 
height of 363 ft. The stone piers have been raised to the 
full height of 150 ft., and are now being finished off with 
a massive granite coping, on the top of which there will 
he placed a steel bed-plate for the girder to rest upon. 
The south pier is within 3) ft. of its final height, and the 
Inchgarvie or central pier remains to be considerably 
advanced. It may be added that the bridge generally is 
making most satisfactory progress, 

The Tay Bridge.—The tenth large girder of the Tay 
Bridge was successfully lifted to its full height last week. 
Only three other girders of the same kind remain to be 
raised so as to complete the bridge. The work is being 
carried on very briskly in order that the bridge may be 
publicly opened on Jubilee Day. 


Royal Scottish Society of Arts.—-The ninth meeting of the 
sixty-sixth session of this Society was held in Edinburgh 
on Monday night, Mr. D. Bruce Peebles, President, in the 
chair. Two papers were read, the second of which was on 
‘*Economical Meteorology,” by Mr. Alexander Fraser, 
optician, Edinburgh. 

Institution of Engineers and Shipbuilders in Scotland.— 
An ordinary meeting of this Institution was held on the 
evening of Wednesday of last week, Mr. Robert Dundas, 
one of the vice-presidents, in the chair. An interesting 
discussion took place on a paper by Mr. Henry Dyer, 
M.A., on ‘* The Education of Engineers.” The discus- 
sion was adjourned till next meeting, and subsequently 
Mr. Gilbert Hunter, student of the Institution of Civil 
Engineers, read a very comprehensive paper descriptive 
of “The Ailsa Craig Lighthouse, Oil Gas Works, and 
Fog Signal Machinery.” 'The paper was very attentively 
listened to. The discussion upon it was held over till 
next meeting. 


A New System of Forced Draught in Ships.—A new 
system of forced draught has been patented by Mr. J. P. 
Wilson, of Messre. James and George Thomson, Clyde- 
bank, and consists in utilising the waste steam from 
the auxiliary engines for the purpose of heating the air 
before it passes to the furnace. A series of tubes are in- 
closed in a cylinder similar to a condenser, and the air is 
driven through the tubes by means of fans, while around 
the tubes the steam circulates freely. Experiments have 
been made which have given good results, 








NOTES FROM THE SOUTH-WEST. 

Gloucester and Birmingham Canal.—This project, by 
which it is proposed to place the midland counties in com- 
munication with the Bristol Channel by a water-way 
accommodating vessels of 150 to 200 tons burthen, has been 
again brought before the public in a pamphlet, in which 
the promoters argue that great benefits would be secured 
to the districts interested by the reduction of transit 
charges which would be effected. 


The Roath Dock.—After water was let into the dock a 
few weeks since, it was stopped in order that certain 
masonry work might be completed. On Wednesday 
water was again allowed to enter slowly, and it is ex- 
pected that in about ten days the dock will be full. The 
opening of the dock will probably take place in the 
Jubilee week. 


The Telephone in the West.—The Western Counties and 
South Wales Telephone Company (Limited) has declared 
a dividend at the full rate upon its six per cent. pre- 
ference shares. A dividend at the rate of 4 per cent. per 
annum has also been declared on the ordinary shares. 
The company’s trunk line between Bristol and Cardiff 
has been completed and is working well. The company 
has acquired the undertaking of the Swansea Telephone 
Company (Limited), 

Water Supply of Newport.—A special meeting of the 
Newport Town Council was held on Tuesday to consider 





the heads of a provisional agreement entered into between 
the council and the Newport Water Works Company for 
the purchase of the company’s undertaking. It appears 
that the proposed consideration for the transfer is to be 
annuities equal to the maximum dividends and present 
interest payable upon the stock, share, and debenture 
capital of the company, and 10,000/. besides in cash. The 
provisional agreement was approved by the council. 


The ‘* Lizard.”—The Lizard, 6, gun vessel, was taken 


outside Plymouth Breakwater on Wednesday, for a four te 


hours’ full speed contractors’ trial with the forced draught. 
Annexed are the conditions and results of the trial :— 
Draught of water forward, 9ft. Gin.; aft, 11 ft. 7in. ; 
pressure of steam in the boilers, 140]b. ; pressure of steam 
in the cylinders, high, 49.6 lb. ; intermediate, 22.61b. ; 
low; 12.4 1b. ; vacuum in condenser, 26.75 in. ; revolutions 
of engines, 182.9; indicated horse-power, high, 494 ; inter- 
mediate, 331; low, 300; speed by patent log, 13.5 knots ; 
consumption of coal per horse-power per hour, 2.12 1b. 
The engines worked satisfactorily and without hot bear- 
ings, while the boilers gave a good supply of steam with- 
out priming. 

Proposed Dock at Grangetown.—A project has been 
matured for the construction of a dock at Grangetown, 
Cardiff, nearly seventy acres having been acquired from 
Lord Windsor for the purpose. It is proposed to con- 
struct a dock 1800 ft. long by 450 ft. wide and having a 
depth of 39 ft. The dock is to be excavated with a slope 
of 1to1 or 1 to 1}, and it is to be pitched with dry Radyr 
stone. The entrance lock is to be constructed of solid 


stonework ; it will be 350ft. long and 60 ft. wide, and it h 


will be of the same depth as the Roath basin. At the 
north-east corner, running about half the length of the 
dock, will be a large timber float for the convenience of 
timber importers. 

Cardiff.—Steam coal shipments have fallen off, and the 
outlook is regarded as rather unpromising. The demand 
for small steam coal has improved, but with the advance 
of the season the inquiry for house coal is of course declin- 
ing. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Hull Shipping Trade.-—There was a decrease during the 
past week in the inward tonnage at Hull, and a ver 
slight falling off in the outward tonnage, but still bot 
imports and exports were fairly well maintained, many 
articles showing an increase over the previous week, 
whilst, compared with a year ago, the improvement was 
very marked. The vessels reported at the Custom House 
as having arrived from foreign ports had a total of 40,080 
tons, against 45,659 tons in the preceding week, and 48,211 
tons in the same week last year. The vessels leaving on 
oversea voyages had a total of 32,140 tons, against 32,928 
tons in the previous week, and 23,376 tons in the corre- 
sponding week of 1886. Of agricultural machinery, the 
shipments were 475 packages, against 239 packages; and 
general machinery, 4319 packages, against 1197. In com- 
parison with a year ago there was an increase in the coal 
shipments to the extent of 5229 tons, the export reaching 
11,742 tons, against 6513 tons in the same week of 1886. 


Another Miners’ Agitation. —A large demonstration of 
miners was held under the auspices of the North Derby- 
shire Miners’ Association, at Killamarsh. It was resolved 
“That this meeting of miners, regarding the London 
coal tax as an unfair impost upon our trade, that greatly 
tends to cripple its scope, and the incidence of which tax 
is unfair in its application to the inhabitants of the metro- 
politan area, and believing the time has arrived for a 
thorough remission or complete abolition of mining 
royalties, in view of the foreign competition to which we 
are subjected, and the state of trade generally, we hereby 
resolve to do all we can by petition and otherwise, to 
mitigate or remove altogether the above-named evils,” 
‘That in the opinion of this meeting, a union composed 
of persons working in and about mines is absolutely ne- 
cessary to obtain justice, freedom, and equality with the 
employers of labour in all matters relating to work, wages, 
contracts, and legislative protection, and to secure us 
(free from the interference of employers or their officials) 
independence in voting for Parliamentary candidates to 
secure the above objects, we cail upon all miners in 
Derbyshire to join the Derbyshire Miners’ Association as 
speedily as possible.” 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Quarterly Meeting of the Iron Trade.—Y esterday 
the quarterly meeting of the North of England iron and 
allied trades was held in the Exchange, Middlesbrough. 
Owing to the holidays there was only a small attendance. 
The usual facilities were afforded for the exhibition of 
articles or models of machinery of interest to the trade, 
but only one person availed himself of this means of ad- 
vertising. Prices were ashade weaker. Very little busi- 
ness was done, and No. 3 Cleveland pig iron for prompt 
delivery was quoted 34s. 3d. per ton, and for de- 
livery over the summer months 34s. 9d. was asked 
by merchants. Makers being well sold held off the 
market, as they expect that with decreasing stocks they 
will be able to obtain better prices, Shipments of pig 
iron at Middlesbrough up to date this month are satis- 
factory, there having been exported 18,500 tons as com- 

red with 15,000 tons at the corresponding time in March, 

ematite pig iron is quiet at 44s. 6d. to 453. per ton for 
Nos. 1, 2, and 3, f.0.b., east coast ports. In the manufac- 
tured iron trade there is no alteration. Ship-plates are 
quoted 4/, 123, 6d. per ton, and angles 4/. 7s, 6d. less 
23 per cent. at works, 





The Steel Trade.—There is still a fair good demand for 
steel, but prices are not so firm. Ship-plates are quoted 
6l. 5s., and angles 5/. 15s. per ton less 24 per cent. at 
works. Steel rails are offered at 4/. 5s. f.o.b., but there 
are some makers willing to book orders at 4/. 2s. 6d. per 
ton. All the works are well employed. Messrs. Bolckow, 
Vaughan, and Co., of Middlesbrough, are again dis- 
cussing the wages question with their workmen at the 
Cleveland Steel Works, Eston, with a view of arranging a 
sliding scale. There is a difference of opinion as to the 
is of the scale, but it is expected that the matter will 
be amicably arranged next Monday. 


Engineering and Shipbuilding.—Engineers and iron 
founders are working more regularly, and the larger 
foundries engaged chiefly on railway work are not only 
very busy, but are well booked ahead. Although ship- 
builders on the north-east coagt are not receiving so many 
orders, most of the yards are fairly well employed. On 
Saturday Sir William G. Armstrong, Mitchell, and 
Co., launched from their yard at Elswick-on-Tyne, in 
the presence of many thousands of admiring spectators, 
H.M.S. Victoria. This is the forty-third warship which 
the joint firm have built. Two years ago Sir William 
drove the first rivet in the Victoria which is now afloat. 
She is a magnificent vessel. Her length is 340 ft., her 
breadth 70 ft., her mean draught 26 ft. ¥ in., her dis- 
placement 10,500 tons, and she has engines 12,000 
horse-power. After the launch Sir William proposed 
success to the Victoria, and in the course of his speech 
on naval architecture and its progress he said the 
Victoria would probably attain a speed of 17 knots an 
our. The largest and heaviest shot on board would be 
1800 lb., and the weight of metal delivered from the 
broadside would be 4760 lb. The armament of the Vic- 
toria would be two guns of 110 tons firing ahead on either 
side, one gun of 30 tons firing astern, and on either side, 
twelve guns of 5 tons each in an armoured battery ; twelve 
6-pounder quick-firing guns, and nine 3-pounder quick- 
firing guns, besides machine guns for smaller ammunition, 
and in addition to her artillery she had a powerful ram 
and eight 4 dischargers—four above water and four 
below. Mr. Forwood, M.P., Secretary tothe Admiralty, 
also delivered an address, and proposed the health of Sir 
William Armstrong and his firm. On the same day 
Messrs. Richardson, Duck, and Co., of South Stockton, 
launched a fine steel screw steamer of about 1890 tons 
for Messrs. Henry Briags, Sons, and Co., of Hull. She 
will be fitted with triple-expansion engines by Messrs. 
Blair and Co., of Stockton. 


The Coal and Coke Trades.—The unfortunate strike at 
the collieries in Northumberland still continues, and as 
the coalowners have refused to refer the matter to arbi- 
tration, being unable to give higher wages than those they 
offered to the men, the serious stoppage of work will be 
further protracted. 








“THE Economics oF GREAT Rartways”: Erratum.— 
In our article on this subject which appeared in our last 
issue a misprint occurs in the Table relating to capital 
expenditure. On page 316, first column, fourth line from 
the bottom, for ‘*2” read ‘‘ 4” per cent. 





SpinisH Iron Minerats.—The exports of iron ore from 
Bilbao to March 19 this year amounted to 899,278 tons. 
The corresponding exports in the corresponding period 
of 1886 were 731,338 tons; in the corresponding period 
of 1885, 736.178 tons; and in the corresponding period of 
1884, 591,101 tons. 





Paciric TELEGRAPHY.—The Victorian Government has 
taken into consideration a communication which has 
been received reporting the formation of the Pacific 
Telegraph Company (Limited), and inviting the co- 
operation of the Australasian governments in establishing 
cable communication between England and Australasia 
by way of the Atlantic, Canada, and the Pacific. On 
behalf of the Government of Victoria the Premier has 
written to acknowledge the receipt of the communication. 
Mr. Gillies states that the Victorian Government feel 
considerably interested in the project, which they regard 
as one of great importance to the Australasian colonies. 
In the absence of full information, however, and in view 
of the facts that the question is to come up for discussion 
at the Colonial Conference, the Victorian Government is 
not in a position to express any definite opinion on the 
proposals of the company at present. 

THE MINERALOGICAL Soctety.—The Society met at the 
Museum, Jermyn-street, on January 11th., the President, 
Mr. L. Fletcher, F.G.S., in the chair. Messrs. A. 
Pringle, M.A., G. T. Prior, M.A., and J. M. Thomson, 
F.C.8., were elected members. The following papers 
were read : ‘‘On a Specimen of Meteoric Iron found at 
Yundagin, West Australia, in 1884,” by L. Fletcher. 
M.A., ¥.G.S., President; ‘‘ Additional Notes on the 
Feldspar from Kilima-njaro,” by L. Fletcher, M.A., and H. 
A. Miers, M.A.; “‘ On the Occurrence of Greenockite in a 
New Locality,” by Professor M. F. Heddle, F.R.S.E. ; 
“Note on a Form of Calcite from Heilim, Sutherland- 
shire,” by Professor M. F. Heddle, F.R.S.E. ; ‘* Note on 
the Occurrence of Bismutite in the Transvaal,” by H. 
Louis ; *‘ Notes on Celestine from Gloucestershire and on 
Apatite from East Cornwall,” by R. H. Solly, F.G.S. ; 
‘* Note on the Presenceof Lead in Calcite from Leadhills,” 
by J. Stuart Thomson ; ‘*On the Use of theGnomonic Pro- 
jection,” by H. A. Miers, M.A. Professor Judd exhi- 
bited a specimen of a new terrestrial alloy of iron and 
nickel (Ni, Fe) discovered in New Zealand by Professor 
Ulrichs. Colonel Macmahon exhibited a crystal of sap- 
phire from a vein which had been revealed by a landslip 
1n the south-east of Cashmere, about the year 1880, 
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THE PNEUMATIC DYNAMITE TORPEDO GUN. 


(For Description, see Page 344.) 
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MURRAY BRIDGE RAILWAY, SOUTH AUSTRALIA. 


THE DESIGNS OF MR. WILLIAM THOW, LOCOMOTIVE SUPERINTENDENT. 
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Tue INSTITUTION OF CIVIL ENGINEERS.—Students’ meeting, Friday, 
April 15th, at 7.30p.m. Paperto be read: ‘ Experiments on Iron 
and Steel in Tension, Torsion, and Shear,” by R. F, Hayward and 
John Platt, Stud. Inst. Inst., C.E.—Ordinary meeting, Tuesday, 
April 19th, at 8 p.m. Papers to be read witha view to discussion : 

Water Supply from Wells, in the London Basin, at Bushey 
(Herts), in Leicestershire, and at Southampton,” by Messrs. 
Grover, Fox, Stooke, and Matthews, respectively. 

“ Socigry or ARcHiTEcTS.—Tuesday, April 19th, at 7 p.m., at the 
reemasons’ Tavern, Great Queen-street, W.C., a paper will be 
bi by Mr. C. H. Robertson, Solicitor to the Society, entitled 

a affecting Architects in Relation to their General Duties,” 

_ ROYAL METEOROLOGICAL Society.—Wednesday, April 20th, at 
‘ p.m, at 25, Great George-street, Westminster, the following 
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pa ese 8th and 9th, 1886,” by Charles Harding, F.R. Met, Soc. 
’ _ of the W ind Force Committee,” drawn up by G. Chatter- 
bee A, M.LC.E., F.R. Met. Soc. ‘‘A New Form of Velocity 
i chee atae by W. H. Dines, B.A., F.R. Met. Soc. ‘‘ Descrip- 

“% of Two Maximum Pressure Registering Anemometers,” by G. 
M, Whipple, B.Sc., F.R. Met. Soc. 

_ THE St RVEYORS’ INstrruTion. —Monday, April 18th, the ad- 
ee wa discussion on the paper read by Mr. Wheeler, Q.C. 
(Associate), at the meeting of March 7th, entitled “ Dilapidations 





and the Legal Obligation to Repair,” and on the paper read by 
Mr. P. E, Pilditch (Fellow), at the last meeting, entitled ‘* Notes 
on Dilapidation Practice,” will be resumed. The chair to be 
taken at 8 p.m. F 

PuysicaL Socisry.—April 23rd, 3 p.m. ‘‘On Delicate Calori- 
metrical Thermometers and on the Expansion of Thermometer 
Balls under Pressure,” by Professor Pickering. ‘‘ Note on Magneti- 
sation,” by Mr. R. H. de Bosanquet. ‘On a Thermodynamical 
Relation,” by Professor W. Ramsay, Ph.D. and Mr. Sydney Young, 
D.Se. 
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THE DESIGNING OF WARSHIPS. 

THE question as to who shall be responsible for 
the designs of our war vessels is one that has been 
brought to the front by the difference of opinion 
that arose on the question of the Nile and 
Trafalgar. 

Mr. Shaw-Lefevre, who may be taken as a well- 
informed authority on the point, has stated that all 
the great advances in shipbuilding during the last 
twenty years have proceeded from the scientific 
constructors of this country and France, and not 
from naval officers; and if naval officers’ advice 
had been taken we should have made little advance. 
It would seem indeed that the Constructive De- 
partment at the Admiralty has been going a little 
too fast for the naval element, and that it has, 
therefore, been thought desirable somewhat to 
curb the ardour of the scientific element at White- 
hall. We recently quoted the new regulations 
drawn up with regard to the preparation of designs 
of Her Majesty’s ships ; and, although these con- 
tain nothing very novel, their promulgation at the 
present time may be taken to indicate that the 
Naval Lords intend to take the matter of designing 
more into their own hands. It will be remembered 
that in the regulations referred to, it was said that 
the Director of Naval Construction should prepare 
a sketch design embodying such features as may 
have been decided on by the First Naval Lord 
and the Controller, and that if such design were 
approved of by the Board and received the 
Board stamp, no alteration should be made without 
the concurrence of the Board. In other words, 
the ship should be designed by the Board, the con- 
structors only doing the routine work of detail. We 
have now before us an official publication, issued 
within the last few weeks, in which it is said that, 
‘“*The Director of Naval Construction will be 
responsible to the Controller for all matters of 
design and construction in the hulls of ships and 
boats, including masting, torpedo, and electric 
light apparatus, and all nautical apparatus, whether 
building in the dockyards or by contract.” This 
would seem like making the Director of Naval Con- 
struction responsible for what he has no authority 
to decide ; but it will be noticed that he is respon- 
sible only to the Controller, who according to the 
first-quoted document (and we are now speaking by 
the book and not according to precedent) is the 
person from whom the design first originates. We 
have, therefore, this curious state of affairs : that 
the Director of Naval Construction is responsible 
for what the Controller does. It is an arrange- 
ment worthy of the March hare in Mr, Carroll’s 
charming nursery tale. 

The fact is that the whole question of the design 
of warships must before long be brought forward 
and settled one way or another. Hitherto, of late, 
affairs have rubbed along without very much 
friction, because the authorities actually in power 
at Whitehall—the naval officers—have been con- 
tent not to press theirclaims tooclosely. Gradually, 
however, a new element has been introduced into 
naval administrative affairs. Doubtless, the last 
few committees of inquiry toa great extent account 
for this, and in this respect the committees have 
effected their object. 

Ventilation is the one chief good effected by 
these committees; one might almost say, practi- 
cally the only good. Mr. Gourley now suggests a 
Committee of Designs, a proposal which has been 
negatived in the House of Commons. Had his motion 
been carried, the benefit would have been the bring- 
ing of the subject before public attention, and that 
probably would have been the only benefit. As 
for the designing of a warship, or the settlement 
of the design, that can only be effected by one 
authority, or one brain. Tot homines, tot sententic. 
The wise constructor will combine opinions, retain- 
ing what seems to him good and rejecting that 
which appears bad; and although he may not 





always be thoroughly wise in his selection he will 
produce a complete and harmonious whole. Even 
an imperfect system is better than no system at 
all. The designing of warships should be effected 
by a despotism tempered by committees : But who 
is to be the despot? We have used the word 
‘* Constructor,” and it will give the key to our 
answer. The final authority on these questions 
should be the Director of Naval Construction. In 
the first place he is a permanent official. His 
reputation, and possibly his income, depend on 
his keeping his berth, or, at any rate, not losing 
it through professional incompetence. Naval lords 
and controllers may come and go, but the con- 
structor must sink or swim by his department. 
His interests should be identical withit. Secondly, 
the constructors have in the highest degree the 
necessary knowledge. Many naval officers will 
object to this. Their argument is, ‘‘ What can a 
man, who spends his time in an office at Whitehall, 
know about the fighting requirements of ships? 
We are the practical men—we who have to handle 
the ships, and will have to fight them. The naval 
constructors are very clever fellows, and highly 
useful for calculating stability, displacement, speed, 
and such other details of routine work ; but we 
must be the originators.” The answer to such 
statements as these is, that the whole fabric of the 
design is built on those very details which are often 
so lightly spoken of ; and a mancan no more build 
up a design than he can a house without founda- 
tions. It must be remembered that the planning 
of warships, so far as defence and attack in battle 
are concerned, is, at present, a theoretical art, and 
based on no truly practical experience. Such expe- 
rience as does exist, consisting of gunnery, torpedo, 
and such experiments, is as likely to be within the 
knowledge of a permanent constructive depart- 
ment at Whitehall, as an evanescent Board of naval 
officers. 

The problem, however, does not only turn upon 
who has the most knowledge, but also who is likely 
to use it to best advantage. Naval officers have 
their position as naval officers whatever comes, with 
half-pay or pensions to follow, and their functions 
asship designers are but a temporary and agreeable 
incident in their careers. The constructors are 
constructors or nothing. A naval officer may pro- 
mulgate the crudest notions or make the most 
egregious blundersin ship designing, and it is but 
an amiable weakness. To an Admiralty constructor 
similar incompetence would be fatal. A naval lord 
may introduce some feature in design bad in itself, 
or, more likely, the cause of failure in other respects. 
Before the ship is tried he has retired to private 
life, or been relegated to another sphere of activity, 
and is therefore beyond the reach of censure, even if 
the failure were brought home to him ; which prac- 
tically it never is. So far as public estimation is 
concerned the Director of Naval Construction is the 
man who has to bear the brunt of all mishaps ; and 
this is as it should be; but in order to make it 
fair and just, this official should have the de- 
ciding power. If the country is to be provided 
with the best ships, naval officers will have to accept 
this position in the matter of designs ; they must 
act as advisory functionaries rather than as deciding 
authorities ; until, indeed, a great naval war puts 
them on a different footing and arms them with the 
authority of that practical experience which will be 
beyond the reach of non-combatants. When aman 
has seen the actual destruction of machine-gun fire 
on unarmoured ends, the launching of torpedoes 
from small craft in a seaway, the chances and effects 
of vessels ramming, or the execution caused by an 
exploding shell in a crowded battery, then indeed 
he may pretend to speak with authority ; but until 
that day arrives, naval officers must be content to 
be classed as much as theorists as naval con- 
structors. 

Having said this much, it is necessary to add that 
the officials of the constructive and engineering 
departments should have better opportunities than 
they possess, or can avail themselves of at present, 
of studying their problems in a more practical 
manner, and thus acquiring at first hand necessary 
information. If they were relieved of some of 
that miserable work, arising from the political 
element at the Admiralty and their insuflicient 
authority, there would be time for studying more 
closely the actual problems of naval construction. 

It will not be understood that we wish to advance 
the position that the Constructive Department can 
possess all knowledge bearing on the science of 
ship design in the most perfect degree. But what 
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we do advance is that the constructors should know 
the most. It is possible for them to acquire, so far 
as warship designing is concerned, that knowledge 
which the naval oflicer possesses ; but the naval 
officer cannot learn what the constructors know. 
Therefore, get the best man, as far as can be 
judged, that money can command for chief of the 
Constructive Department, give him full power and 
authority, and then if his designs are bad, give him 
his discharge. If it be objected that this would be 
placing too much responsibility in the hands of one 
man, we would answer that it is better so than 
frittering away all responsibility whatever, as is done 
at present. 








STANDARD PIPE THREADS. 

TuE variations in pipe threads in America led 
last year to the appointment by the American Society 
of Mechanical Engineers of a Committee charged 
with the task of discovering some practicable ar- 
rangement by which the difficulty arising from the 
many sizes of threads in use, might be remedied 
with the least inconvenience to the various trades 
interested in the subject. The Committee com- 
menced its labours in February, 1886, and at its 
first sitting it found that nearly all the pipe manu- 
facturers had at one time adopted the Briggs 
standard, but that in course of time errors had 
crept in and had increased until fittings made nomi- 
nally to the same gauges could not be used together. 
In view of this state of affairs the matter before 
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standard of gauges, and that individual manufac- 
turers had been asked to bring their practice into 
accordance with it. The allied trades were not 
slow to follow the example thus set, and on De- 
cember 15 they wrote to the Committee stating 
that they accepted the Briggs standard. Thus in 
the short space of twelve months the American 
Society of Mechanical Engineers has effected a 
reform of the greatest value to all connected with 
the pipe and fitting trades. When will any of our 
engineering societies do the like for us? The con- 
fusion here is as great as it could have been 
in the States; except in the smaller sizes, 
the fittings of one large manufacturer cannot 
be screwed on to the pipes of another, and 
consequently when a certain make of pipes and 
fittings has been adopted in an establishment, it 
must be adhered to. In America the task of re- 
form was facilitated, as is pointed out ina letter 
from Mr. Bond in another column, by the fact that 
all manufacturers nominally worked to the same 
standard, and therefore no wound was inflicted by 
the change on the self-esteem of any one. Each 
was requested to adhere faithfully to the system he 
had already adopted, and the amount by which 
he had diverged was not published. Here the 
matter would be more difficult, for certain standards 
are identified with the names of certain large firms, 
and there is no universally accepted system. Even 
that put forward by Whitworth has not found com- 
plete acceptance. Still the attempt would be worth 
making on the lines of compromise, and if a 
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the Committee became very simple, and they had 
no difficulty in agreeing to recommend that manu- 
facturers should follow the standard more closely, 
and thus bring their goods into harmony with one 
another. When this point was settled they set to 
work to get their recommendations adopted by the 
various trades connected with pipes and fittings, 
and to this end accounts of their proceedings were 
sent to the Manufacturers of Wrought-Iron Pipe 
and Boiler Tubes, and also to the Associated Manu- 
facfacturers of Cast and Malleable Iron and Brass 
Fittings. Both bodies appointed committees to 
confer with the original Committee, while the 
Manufacturers of Brass and Iron, Steam, Gas, and 
Water Work Fittings passed a resolution stating 
that they favoured the establishment of a universal 
wrought-iron pipe gauge to be used as a standard 
throughout the United States, and that any action 
taken by the manufacturers of wrought-iron pipe to 
accomplish that object should have their hearty co- 
operation. 

In June a joint conference of the Committee of 
the American Society of Mechanical Engineers, 
and of that appointed by the manufacturers of 
wrought-iron pipe was held in New York, and it 
was agreed that each member of the Manufacturers 
of Wrought Iron and Boiler Tubes should send to 
the Pratt and Whitney Company sample pieces of 
his pipes from 6 in, in diameter downwards, threaded 
at one end, to be compared with the Briggs stan- 
dard. This was Bevo 4 done by twelve firms, 
the result of the tests being known only to the 
secretary of the Committee, Mr. George M. Bond, 
who forwarded to each manufacturer a copy of the 
results in so far as they applied to his samples. The 
whole of the results were also published without the 
names of the manufacturers. The Committee con- 
sidered that the variations for the Briggs standard, 
as found to exist, did not seem to warrant a de- 
parture from the original standard, and confirmed 
the opinion that that standard could be adhered to. 
With the exception of ? in. and 1 in. sizes, but 
comparatively little change was required in the 
dies used. 

In order that the interests of allied trades might 
be consulted, a joint conference with the manufac- 
turers of brass and cast-iron fittings was arranged 
for October 25, 1886, This gathering, however, 
only went so far as to aflirm the expediency 
of a common standard, and to state that action 
should proceed first from the pipe manufacturers. 
The meeting of the Pipe Manufacturers’ Association 
was held on October 27, and the result of their 
deliberations was notified to Mr. G. M. Bond, by 
a letter stating that they had adopted the Briggs 
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standard were put forth by a committee of the two 
leading engineering institutions and the Board of 
Trade, and were so framed that it did not hurt the 
susceptibilities of any leading firm, there seems no 
reason, other than British obstinacy, why 1t should 
not be adopted. It would, no doubt, involve a 
temporary loss to manufacturers, but in the end it 
would be a gain to all concerned. 

We have very recently (page 173 ante) given an 
account of the method of forming the Briggs thread, 
and now add a diagram of the thread on a 24 in. 
tube and a Table of dimensions of wrought-iron 
welded tubes : 


Standard Dimensions of Wrought-Iron Welded Tubes. 

















Diameter of Tube. | Screwed Ends, 
v Sapo ore. | eM Soo: te ay 
Nominal | Actual | Actual la taaad eet gy 
Inside. Inside. | Outside. | per Inch. | Screw. 
in. in. in. in. No, in, 
2 0.270 0.405 0.0¢8 27 0.19 
3 0.364 0.540 0.088 18 0.29 
# | 0.494 0.675 0 091 18 0.30 
4 0.623 0.840 0 109 14 0.39 
? 0.824 1,050 0.113 14 0.40 
1 | 1.048 1.315 0.134 1l4 0.51 
14 1 380 1.660 0.140 1l 0.54 
1h 1.610 1.900 0.145 1l 0.55 
2 2 067 2.375 0.154 11 0.58 
2) | 2.488 2.875 0.204 8 0.89 
3 | 3.067 3.500 0.217 8 0.95 
33 | 3.548 | 4.000 0.226 8 1.00 
4 | 4,024 4 500 0.237 8 1.05 
44 | 4.508 5.000 0.246 8 1.10 
5 | 6.045 5.563 0.259 8 1.16 
6 | 6 065 6.625 0.280 8 1.26 
7 7 023 7.625 0.301 8 1.36 
8 | 8.982 8.625 0.322 8 1.46 
9 | 9.000 9.688 0.344 8 1.57 
10 | 10.019 10.750 0.366 8 1.68 














Taper of conical tube-ends, 1 in 32 to axis of tube. 


Tubes for oil-lines and well casings do not con- 
form to this Table, as the joints cannot be made 
tight without finer threads. 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 

We have already described the proceedings of 
the two first days of the late meeting, and it now 
only remains for us to deal with the last day of the 
meeting, Friday, the 1st inst. A paper by the chief 
of the constructive department at Clydebank, Mr. 
J. H. Biles, on ‘‘ Atlantic Passenger Steamers” had 
originally been set down for reading, but this was 


| withdrawn in favour of another paper by the author 
‘entitled the 








‘¢ EFFECTS OF BELTED AND INTERNAL PROTECTION 
ON THE DesIGN OF CRUISERS.” 


This contribution we print in full with the dia- 
grams on another page, and it is therefore unneces- 
sary to give any abstracts of it here. 

Admiral de Horsey opened the discussion by 
stating that he considered the contribution of Mr. 
Biles the most important that had ever been heard 
in that theatre. In criticising the statements put 
forward he would confine his remarks to the designs 
illustrated by diagrams 1 and 3. The first of these, 
it will be seen by reference to page 359, is that of 
a belted cruiser of the Aurora type; whilst the 
other is an imaginary vessel of the protective deck 
type, In considering the relative merits of the two 
ships it would be necessary to suppose them to be 
struck by a projectile at their worst points. In 
No. 1 that would imply a blow 18 in. above the 
water line, or immediately above the belt. In design 
No. 3 the weak spot would be exactly at the water 
line. The speaker desired it to be understood that 
he was leaving the question of unarmoured ends, a 
subject he understood to be not before the meeting. 
He would suppose a hole big enough fcr a horse 
and cart to go through. That would be a big hole, 
no doubt, but it would be fair assumption. In such 
a case No. 3 would have a compartment filled of 
sufficient size to cause the vessel to turn over and 
go tothe bottom. In the belted cruiser the shot 
would make a hole of a similar size, and water 
would flow in; but the difference in this case would 
be that the water would be admitted above the 
water line, and it would flow out again. Therefore, 
in No. 1 the vessel would be so far safe, unless guns 
were brought to bear upon her that could: pierce 
the armour belt. In No. 3 again the disposition of 
coal was such as to prevent the side being reached 
so as to stop a leak in case of penetration. The 
question of cost had been dwelt upon, but it would 
be no satisfaction to the country to be told when 
No. 3 had been sent to the bottom by No. 1 that 
she was 30,0001. cheaper. 

Sir John Hay followed his brother officer. He 
remarked that Mr. Biles had asked whether the 
adoption of the belt was worth the price that had 
to be paid for it. The speaker objected to the ques- 
tion being stated in this manner. He would put 
it in this way, ‘‘ Would an officer of a ship make 
these sacrifices to prevent a hole being made in his 
vessel’s side at the still water load-line?” Now, it 
was a bad thing to have a hole at the still water 
load-line, and therefore he thought many sacrifices 
should be made to prevent it. Then as to the 
vessel rolling—which would destroy the still water 
load-line, and give a considerable vertical height on 
the ship’s side as load-line—the speaker pointed out 
that many engagements would doubtless be fought 
in smooth water, notably in cases of vessels en- 
gaging batteries. Therefore he was of opinion that 
the belt should be at the water-line. But the 
speaker further refused to be fettered by the pro- 
positions of the author. When the Admiralty were 
building vessels for the Royal Navy to protect Her 
Majesty’s kingdom, there should be no question of 
size, as dominated by the question of cost, enter the 
heads of designers. If the five celebrated Italian 
ships were opposed to us in the Mediterranean, the 
question would be how should we catch, and having 
caught, how should we engage them. We want an 
intelligence department to tell us that. They should 
find out what our friends are doing, and then when- 
ever we hear a ship of a certain kind is being 
built, we should at once set to work and produce 
one better to meet it, if ever the need arose. If we 
want to be supreme on the sea, this is what must 
be done. The speaker expressed his disbelief in 
coal protection, for if the coal was depended upon 
to protect the ship, it was evident it could not be 
burnt. 

Captain Fitzgerald, R.N., said that the belt of 
the Aurora was 18 in. above L.W.L. and 4 ft. 
below. He wished to point out that Sir Nathaniel 
Barnaby had said that the belt would be only 4 in. 
above the water line, a statement which Sir Natha- 
niel met with an emphatic ‘‘No.” But with 900 
tons of coal on board it would be so; a proposition 
to which the late director of naval construction 
assented. Then, continued the speaker, according 
to the regulations of the present Board the ship 
would go to sea with only 4 in. of armour above 
water. To select such a vessel as a type of a 
belted cruiser on which to form a comparison was a 
travestie—a burlesque. As to plunging fire, it was 
more likely to go through a sloping than a hori- 
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zontal deck. In speaking of the distribution of 
armour, he had no wish to go beyond the limit of 
the paper, but it was absolutely necessary to con- 
sider the matter as a whole. The armour was not 
intended to keep out the ram or torpedo, and he 
would point out that once the torpedo was launched 
at 600 yards nothing the ship could do in the way 
of manceuvring to avoid it would be likely to be of 
much avail. But the whole question was one of 
chances, and here he would exclaim against the 
way in which facts were misread. Armour plates 
were put up and fired at so that the shot struck 
at right angles. This was the most favourable 
condition for the shot, and plates were accord- 
ingly condemned. In actual war, however, ships 
were not going to lay alongside each other as 
inold days and then blaze away. The naval en- 
gagements of the future would consist, the speaker 
considered, of a series of manceuvres in which 
at least 95 per cent. of the projectiles that hit 
would strike at greater or less angles, and would 
not get through the armour. Captain Fitzgerald, 
however, looked on the quick-firing gun as the 
most deadly weapon—more so than the torpedo. 
The chances of a shot striking an enemy were as 
a thousand to one in favour of the quick-firing guns 
compared to the projectiles of the heavy armament. 
The big gun business, the speaker considered, had 
been overdone. Success in action would not bea 
question of a horse and cart hole, although there 
was, of course, the possibility that an enemy might 
be polished off by one lucky shot, but this was a 
thing that they would have to take their chance of. 
For this reason he would prefer the belt. Captain 
Fitzgerald would not accept the belt shown in the 
diagram. He would have more of the belt above 
than below water, as the chances of a blow above 
was far greater, for there was the water to deflect 
the shot from below the waterline. It was 
customary, the speaker pointed out, for naval 
architects to point out how difficult it has always 
been to sink vessels by firing at them, and instanced 
the naval engagements of old times, when the sides 
of ships would be riddled and yet the ships would 
not sink. This was with wooden ships. The 
effect of a shot passing through the thick wooden 
sides of vessels was very different to that of passing 
through the side of an iron ship. In the former 
case the splinters would swell so much from the wet 
being admitted, that a shot might go clean through 
and not leave a hole larger than one could see 
through. As to the armoured deck the speaker did 
not believe in it. Ifthe ship got pierced and water 
was admitted above the deck, the cry would be, not 
how to keep it there, where it would destroy the 
vessel’s stability, but how to let it run below to 
the pump suctions. He considered the armoured 
deck a waste of weight. 

Captain Colomb followed his brother officer. 
Most of what he would have said had been already 
said by those who had preceded him, and he was 
glad to find naval opinion run as it did. The paper 
asked if it was worth while to give up certain 
advantages to get the protection of the belt. Soon 
after armour was introduced ships carried only two 
or four heavy guns, but, chiefly through the in- 
fluence of naval opinion, smaller guns are now 
coming in. The chances of hitting at the water 
line are not so great as are generally considered. 
With rifled ordnance the shot will ricochet, rising 
high over the ship. This was a noticable effect with 
projectiles from rifled guns. Half a dozen actions 
might be fired and not a single ship be hit by heavy 
projectiles at the water line. Why then, it might 
be asked, should the belt be deemed necessary? The 
speaker had never been so clear on the point as he 
had been since he saw an experiment made to prove 
the effect of perforating a ship above the water line, 
when in a seaway. A model had been constructed 
representing a part of a ship such as the No. 1 
design, and a hole had been made, representing a 
shothole above the water line. The water was 
agitated to represent waves, and the water then 
flowed in, covering the armour deck, so that the 
ship gradually heeled over, capsized, and sank. 

y this experiment it was shown that more water 
would be thrown in by the waves than would flow 
out again, so that although the hole might be above 
the water line the ship would gather water. The 
speaker was very much impressed by what he saw, 
but on thinking the matter over he remembered 
that in former times he was accustomed to see tons 
of water on aship’s deck without feeling any con- 
cern. This was because those ships had freeing 
scuttles, and it then struck him that the reason the 





model sank was for the want of freeing scuttles. 
In the case of design No. 3 freeing scuttles would 
be useless because the deck was below the water 
line, but in No. 1 design the vessel would be safe 
so long as the armour belt remained intact. He 
would add that the whole belief of the Navy was 
in design No. 1, but if the naval architects were 
right and the naval officers wrong, the former 
should prove their case by arguments the latter 
would understand, and not take refuge in strings of 
tables and technicalities that were only understood 
by themselves. In this way they would gain the 
confidence of the Navy. 

Sir Nathaniel Barnaby, who rose next, said he 
found himself in a very peculiar position. Mr. 
Biles had attacked the design of the vessel of 
the Undaunted class, as represented by design 
No. 1, because they had too much armour, and 
he was responsible for these ships. It was, how- 
ever, a pregnant fact that since the speaker had 
left the Admiralty in 1885, not a single ship with 
side armour had been commenced for any foreign 
Government ; a statement which drew from Cap- 
tain Fitzgerald the remark that it was a good job 
too. That, said Sir Nathaniel, may be, but it was 
necessary to look at the matter from different points 
of view. The speaker knew the foreign designers, 
and knew them to be very able men, and no sensible 
man could do otherwise then respect their opinions 
and conclusions. But, continued the speaker, it 
must not be supposed that these foreign ships are 
like those which Mr. Biles had shown on the walls. 
The armour deck is sometimes above water, but 
when below there is a provision made for exclud- 
ing water in the shape of cork, coal, stores, &c. 
It had been said that cost ought not to enter into 
the question, but that could not be maintained. 
Mr. Biles, like other ship designers, had to take 
as the foundation for his design how he could give 
the best value for money. He represented a large 
commercial establishment, and unless he kept this 
view constantly before him, he might as well shut 
up the yard. Referring to the particular designs 
shown, the speaker thought that there should 
be a larger metacentric height for ships with an 
under-water deck, such as those illustrated. Captain 
Fitzgerald had stated that constructors assumed 
that iron ships would be as difficult to sink as 
wooden ones. This was not so, and in order to 
meet the case the armoured deck was carried right 
fore and aft from end to end. Captain Fitzgerald 
preferred more of the armour belt above water, 
but he appeared to forget that if a shot penetrated 
below the water line it would be fatal, whilst it 
might enter above with comparatively little effect. 
His principle in designing ships had been to take 
care that the enemy could not sink the vessel by a 
single blow. As to the destruction of a vessel by 
small quick-firing guns, that would be a question of 
time, and there would be quick-firing guns on both 
sides, so that each ship could defend itself by attack- 
ing its opponent with these weapons. He con- 
sidered that a ship which could be sunk by another 
of the same size by a single blow must be badly 
designed. In conclusion the speaker pointed out 
that the ships put forward by the author were not, 
so far as the designs showed, a representation of 
any ships now being built, and he, the speaker, 
was not prepared to support the design. 

Admiral Boys spoke as to the effects of quick- 
firing and machine guns. He believed that these 
lighter weapons would not be effective against the 
hulls of the vessels when engaged in actual warfare, 
and that their object was to attack the upper works 
and crews. He believed that there would be no 
riddling of the ship at the water line by anything 
under the six-pounder quick-firing gun. As to 
hitting between wind and water, he thought there 
certainly was a chance of such an event happening, 
and a chance which should not be ignored. He 
instanced the engagement between the Kearsage 
and Alabama. He would therefore prefer to have 
something to keep out such shots. 

Mr. W. H. White followed. He said that he 
supposed the discussion should be reduced as to 
what is the best way to protect a narrow belt of the 
ship at the water line. Referring to the drawing 
on the wall, No. 3, he continued, this brings us to 
the question how best to prevent access to the 
triangular piece where the armoured deck slopes 
down to meet the side of the ship. Should this be 
done by vertical armour by a sloping deck, or by 
coal, cork, stores, &c.? He would take it for 
granted that the trajectory of the shot would be 
practically flat. He did not believe that there was 





any mystic value in the few feet of the ship’s side 
where the armour belt was placed. With eight 
degrees of roll the belt came right out of the water, 
and although there might be no intentional shot 
placed below the belt, there was a good chance of 
it. When the ship rolled towards the enemy a 
vertical projection of the deck of considerable 
height would appear above the belt. Quick-firing 
guns were rapidly extended in size. They had 
already a thirty-pounder and a forty-pounder quick- 
firing, and indeed were making a six-inch gun on 
this principle ; a weapon which would be armour- 
piercing to some degree. If they were to take the 
diagrams on the wall as representative of their class 
he was afraid they would be misleading to some 
degree. The deck in these designs was placed 
below water line, as may be seen by our illustra- 
tions, but Mr. White drew in a fresh water line 
below the original one on the drawing, and this 
brought the horizontal part of the deck above 
water. This reduced the angular space between the 
sloping deck and the side of the ship to sucha 
degree, that, as Mr. White stated, it was hardly 
worth mentioning, for 100 tons of coal would keep 
all the water out, and there would be no very sensible 
disturbance of trim if water were admitted. Taking 
these facts into consideration, the speaker said it 
was better to have the available weight throw 
into the sloping sides of the deck than into the belt. 
The flat trajectory of modern projectiles, and the 
mass of coal that would be carried, were facts sup- 
porting this view. If the question of cost were 
brought in it would be found that the armoured 
belt would be five or six times more expensive. In 
speaking on the subject of a broader belt of armour 
the speaker said that if the mechanical and inven- 
tive genius of the country could be arrested so that 
no improvements could be made in quick-firing 
guns, then there would be something to say for 
thinner armour spread over a greater area. But 
such conditions do not apply, and were the weaker 
armour more widely spread to be introduced they 
would have the battle of guns and armour, waged 
during the last twenty-five years, to fight all over 
again, and finally we should only be where we now 
are. In conclusion, Mr. White wished to challenge 
Captain Fitzgerald’s statement, that the whole 
opinion of the Navy was on his, Captain Fitz- 
gerald’s, side. The speaker was acquainted with 
many naval officers, some of them well known 
gunnery oftficers, who held opinions more in ac- 
cordance with those embodied in No. 3 design, 
with necessary modifications. 

Admiral de Horsey rose to add a few words 
in explanation. The altered conditions of Mr. 
White’s new water line might alter the whole 
aspect of the case and the opinions expressed. 
To this Captain Fitzgerald added an expression of 
approval. 

Mr. Biles, in his reply, said that Sir Nathaniel 
Barnaby had pointed out the basis of the whole 
question. The object of the paper had been to 
give a few details of the manner in which the most 
eflicient vessel could be constructed for a given sum 
of money. As to the deck being above or below 
water that would make very little difference to the 
cost. His view was that the water line for the 
purposes under consideration was not a little bit of 
the side of the ship but a pretty big piece of the 
side, and he did not think it a great matter whether 
the deck was a little above or a little below the still 
water load-line in one given condition of loading. 
Most of the points he had noted down for reply had 
been dealt with either by Sir Nathaniel Barnaby 
or Mr. White, so there was very little for him to say. 


Tue SHirTiInc oF GRAIN CARGOES, 


A paper by Professor Philip Jenkins on the above 
subject was next read. This we shall print in full 
in an early issue, and we may, therefore, at once 
proceed to the discussion. Mr. John bore testimony 
to the value of the paper and referred to the labours 
of American investigators as to the slope of heaped 
grain. He advised the author to compare his cal- 
culations with those of the American experi- 
mentalists. Mr. John said it was not only neces- 
sary to investigate how much grain would slide, but 
how much it would settle, and he proceeded to dis- 
cuss this question from several points of view. 
Mr. Martell referred to the large loss in grain-laden 
ships, and knew much was due to the shifting 
of cargo. He thought that the fewer grain ships 
lost of late was not only due to the Grain Act, 
but also to the greater beam given to ships of late 
years, 
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STABILITY CALCULATIONS. 


The next paper read was by Mr. Archibald 
Denny, and was entitled ‘‘On the Practical Appli- 
cation of Stability Calculations.” This contribu- 
tion we may perhaps print in full in an early issue, 
and it will be sufficient therefore for our present pur- 
pose to state that it set forth at some length in a 
clear and lucid manner the chief subjects of infor- 
mation supplied by the Dumbarton firm to the 
owners or captains of ships built at the yard. The 
character and extent of the information given has 
been the subject of much careful thought on the 
part of the executive at Messrs. Denny’s establish- 
ment, and it was a question in which the late Mr. 
William Denny himself took a very great interest. 
It is gratifying therefore to learn that masters of 
merchant vessels are beginning to value the infor- 
mation put before them, and show an inclination to 
devote time and pains to the very necessary and not 
very onerous duty of learning something about the 
varying conditions of their vessels in the changing 
conditions of loading, &c., in which they are placed. 
The chief points considered are ; 1. Dead weight 
capability. 2. Speed and power. 3, Stability. 
4. Trim. 5. Measurement capacities. 6. Steadi- 
ness ; and 7. Strength. 

The discussion on this paper was of an interesting 
rather than of an instructive nature. Mr. A. Denny 
was not present, so the paper was read by Mr. 
Holmes. We do not propose to repeat the many ex- 
pressions of sorrow and sympathy on the cause of Mr. 
Denny’s absence which were made by several of the 
speakers in the course of the discussion. Few 
members of the Institution could be more missed, 
and certainly none more regretted than the late Mr. 
William Denny. The only cunsolation that his 
friends can have in their great loss is that the good 
he did in his lifetime will live after him, and the 
paper in question is an eloquent proof of this. 

Sir Nathaniel Barnaby opened the discussion, 
and was followed by Mr. John and Mr. Martell. 
Mr. Benjamin criticised the manner in which the 
particulars collected for the information of sea 
captains was set forth. Referring to the diagrams 
on the wall, he thought that even a naval architect 
might find some difficulty in evolving any conclu- 
sion from the curves set forth, and even if the 
matter were explained to him would be likely to 
forget its purport in a few months unless the cal- 
culations came pretty constantly before him. He 
thought simple curves of stability would be plainer ; 
but he was not an advocate for giving captains 
curves of stability. He would propose giving 
simply a short table embracing some of the leading 
elements. He mentioned a paper on this subject 
he had read last November at Liverpool, but as 
that had been printed in full in ENnernerrine he 
thought it unnecessary to quote any extracts from 
it. He would prefer the instrument invented by 
Mr. Alexander Taylor, of Newcastle-on-Tyne, 
which this gentleman had designed for showing the 
stability of vessels, and which had been described in 
a paper read by the inventor before a meeting of 
the Institution, to the modes set forth in the paper. 

Mr. Heck spoke next, and was followed by Mr. 
Purvis, who in criticising Mr. Benjamin’s remarks 
said that the simpler diagrams, viz., Nos. 1, 2, 3, and 
4, were all that were given as a rule ; but if further 
information were asked for, diagram No. 8, against 
which Mr. Benjamin hed directed the bulk of his 
criticism, was added. 


Hypraviic APPARATUS FOR SIGNALS, 

The last paper at Friday morning’s sitting was 
contributed by M. E. Widmann, on behalf of M. 
Mare Berrier Fontaine. It was entitled a ‘‘ Com- 
munication relating to the Principle of an Hy- 
draulic Apparatus for Transmitting Signals to a 
Distance.” As we intend shortly to give a descrip- 
tion of this apparatus with illustrations, we need not 
refer to the paper at any length in the present 
instance, more especially as the discussion was of a 
very brief description, consisting of a few words 
from Mr. Macfarlane Gray on some previous appli- 
cations of the same principle. 

The last sitting of this meeting was held on the 
Friday evening, the first paper read being that of 
Mr. E. A. Linnington, of the Admiralty, on 


Hicu-Speep Twin Screws, 

This paper is a welcome contribution to the 
Transactions of the Institution, if only for a table 
giving particulars of screw-propellers fitted to high- 
speed ships in H.M. Navy. The designing of screws, 


in spite of all that has been said, written, and ex- 
perimented, is yet so essentially empirical, that any 
data proved by the sure process of trial and error, 
will be gladly weloomed by engineers and ship 
constructors. If twin-screw merchant vessels are 
to become the fashion the paper will be additionally 
valuable. 

Mr. Linnington commences by a reference to the 
remarkable growth of speed in war vessels within 
very recent times, and points out that these vessels 
are all propelled by twin screws. The conditions 
under which Admiralty trials are run, so far as 
they relate to particulars given in the Table, are 
set forth, the conclusion the author arrives at 
being ‘‘that the particulars may be taken to be as 
reliable and accurate as such things can be obtained ; 
and for each ship there are corresponding data.” 
The construction of the screw is next considered, 
the manner in which the blades are let into the boss 
being described, and also the course followed in 
various details to prevent eddy-making and churn- 
ing of the water. The frictional resistance of the 
blades is treated of, and its importance for high 
speeds pointed out. The author states that there 
is no permanent advantage gained by polishing the 
blades ; a conclusion more perhaps in accordance 
with common sense than common belief. The 
shape of blade is dwelt upon, recourse being had to 
drawings to explain the author’s meaning. The 
position of screws with regard to hull is also treated 
of. The bearing of varying degrees of pitch on the 
number of revolutions and the pitch on the diameter 
is discussed, and the influences on the examples 
quoted in the Table pointed out. Finally, the 
author considers the question of slip, again illus- 
trating his arguments by means of the instances 
quoted in the Table and by diagrams showing 
curves of efficiency which were exhibited on the 
walls of the theatre. We give below a part of the 
Table referred to. 

Particulars of Some Recent High-Speed Twin Screws. 
on, ee DBD | B | FF 
Length, feet.. oo] 825 815 3800 | 220 | 250 
Breath; ,, ..  ..| 6 61 46 | 84 | 982} 
Draught ) Forward 26ft. 2in. 24ft. 6in.'15ft. Gin. 12ft. 10in. 13ft. lin. 


ontrial f Aft  ..'27ft. 3in. 25ft. 6in.|19ft. 9in.| 15ft. 2in. 14ft. Zin, 








Displacement, tons, 9690 7645 3584 | 1560 1544 
I.M.S., square feet..; 1560 | 1287 744 | 4388 | 392 
Speed of ship, knots 16.92 | 17.21 | 1818 | 16.91 | 17 
LH.P. - +. 11,610 | 10,180 | 6160 , 3115 | 3045 
Revolutions per min. 107.2 88 122.6 | 150.4 {| 132.1 
Pitch of screw 19ft. in.) 22ft. {17ft. Gin. 12ft. 7jin. 14ft. 9in. 
Slip, per cent. 7.6 | 10 | 142 9.7 11.4 


Diameter of screw .. 15ft.6in.! 18ft. | 13ft. | 10ft. Gin, | 1lft. 


boss .. 4ft.4in, 4ft.1lin.! 3ft. bin, | 2ft. 9in. 2ft. 10in. 
ae aad ba gs 


Number of blades .. 4 4 8 3 

Blade area of one | 

screw Ae -.| 72 87 47 | 2% | 2% 
Shape of blade Fig. 2 | Fig.3| Fig.2| Fig. 4 | Fig. 4 
A. ae fe ee ee Cree 
Diameter | 

Dise ' | 

. oe 2.62 2.92 2.82 | 36 i 
Blade area , 


Immersion of screw Oft. | 5ft.3in.| 4ft. din. | 2ft. 9in. {1ft,10in. 
| 


The discussion on this paper was opened by 
Captain Curtis. He was followed by Mr. Black- 
more, who considered the higher efficiency of twin 
screws in the Navy was due to screws being placed 
further from the deadwood, and stated that the 
Admiralty reduced the diameter of screws for the 
purpose. This led to the question of overlapping 
twin screws, a device his firm was the first to in- 
troduce. He was of opinion that the arrangement 
improved the steering. Mr. John spoke as to the 
value of the paper to engineers and constructors 
engaged in practical work. ‘The author had given 
instances in which the proportion of pitch to dia- 
meter was from 1.2 to 1.34, but the speaker had in 
mind a case in which the ratio rose as high as 1.5. 
He was of opinion that with twin screws, as com- 
pared to single screws, the proportions of pitch to 
diameter may be profitably increased, the Iris 
being quoted as an instance. The reason of this, 
the speaker said, is not known, but he would 
suggest an hypothesis. In an auxiliary steam 
vessel, when running before a strong wind, it is 
necessary to have a coarse pitch propeller in order 
to get the best return from the engines. Might it 
not be possible that with two screws, collectively 
driving the ship faster than one only could, the 
same laws would apply? He would suggest that 
the Admiralty should make experiments with 
different pitch ratios. 

Admiral de Horsey gave some interesting details 
of his experience with the Aurora. She had a 
feathering propeller, the pitch of which could be 
altered whilst revolving, and the pitch was always 





increased as the wind freshened, He would prefer 








a single screw ship in bad weather. Mr. Speyer 
also gave testimony as to the value of the paper to 
ship designers. He was of opinion that the scientific 
way in which to design ship machinery was to begin 
at the propeller and then work upwards to the 
engines and boilers ; constructing them to fit. 
Mr. Linnington had given his opinion that screws 
had better be put further aft than forward. <A case 
in point occurred to him, the propellers of the In- 
vincible having been carried back with the advan- 
tage of half a knot in speed. He considered 
the position of propellers a question of great im- 
portance, 

Mr. Sidney Barnaby referring to the ratio of 
pitch to diameter, said that he was about to try a 
twin-screw torpedo boat in which the ratio was 1.6, 
and he hoped for good results. 

Mr. Crohn referred to the effect of twin-screw 
propellers revolving either outward or inward. He 
gave particulars of the fast twin-screw torpedo 
boats lately built by his firm, Messrs. Yarrow and 
Co., and stated that in these vessels they had used 
coarse pitch screws revolving outwards. 

Mr. Hill, the managing owner of the Hill Line, 
which includes the Richmond Hill, Tower Hill, 
Notting Hill, and other vessels, gave some very 
interesting particulars of his experience in intro- 
ducing twin screws into the merchant marine for 
ships of large size. He wished to bear testimony to 
the appreciation of mercantile men for papers, such 
as that read by the author, which emanated from 
the Admiralty. It was an instance of this and of 
the good work done by the Institution that he had 
been led to adopt twin screws for his large ships by 
hearing a paper read some years ago by the present 
Director of Naval Construction. It appeared now 
that he was only a little before his time, for there 
were now being constructed Atlantic liners of 
the largest size which were to be propelled by twin 
screws. As an instance of the safety of twin screws 
he mentioned that the Richmond Hill once broke a 
cylinder when two days out of New York, but was 
only one day late in making the passage with her 
remaining engine. 

Mr. W. H. White requested permission to ask 
Mr. Hill whether he experienced unusual trouble 
in docking and undocking. In reply Mr. Hill 
stated that such difficulty did not arise. In fact 
with these ships, 420 ft. long, they had less to pay 
for tug attendance when entering or leaving dock 
than with single-screw ships. 

Mr. W. H. White said that when he read the 
paper referred to by Mr. Hill, he had not the same 
experience that he possessed at the present time. 
The main question with regard to twin screws for 
merchant service was whether injury might arise in 
docking through the exposure of the propellers. 
He was glad to have elicited a statement not of 
opinion but of actual fact from Mr. Hill. He was 
glad to add his testimony to the value of the paper, 
and would ask Mr. Sidney Barnaby and Mr. Crohn 
to add to the details given by the author, with parallel 
data obtained from the trials of the twin-screw 
torpedo boats of Messrs. Thornycroft and Messrs. 
Yarrow. 

Mr. Linnington replied at some length to the 
points raised in the discussion. Mr. Blackmore was 
mistaken in supposing that the Admiralty had re- 
duced the size of their twin screws so as to clear the 
deadwood, for the Iris was the only case he could 
then call to mind where the Admiralty reduced the 
screws, and in that ship the best results in speed 
were obtained from screws of practically the same 
diameter as those originally fitted. It was a fact 
that the screws ultimately fitted were smaller than 
those put on the ship in the first place, but the 
difficulty in the Iris was not that the screws were 
too large in diameter, but that there was too much 
blade area within thedisc. There might have been 
one or two instances of bad steering with twin- 
screw ships, but the remedy was simple—it was to 
have a large rudder. With regard to Mr. John’s 
suggestion that the Admiralty should make experi- 
ments with screws of different pitch ratios, he had 
not observed anything which would show that the 
values of the pitch by diameter likely to be met 
with in the use of twin screws would have any in- 
fluence on the efficiency of the screws. Mr. 
Froude’s model experiments show that the larger 
pitch ratios would not be less efficient. The trial 
of screws with various pitch ratios was not such a 
simple question as it appeared at first sight. In 
reply to Admiral de Horsey, he could assure the 
gallant admiral that, compared with the single 





screw, the twin screws showed to better advantage 
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at sea than in smooth water. In bad weather twin- 
screw ships made more uniform passages than single- 
screw ships. Mr. Linnington added that in the 
Admiralty they do not work so much by empirical 
rules as by a method of procedure which has to be 
applied with a little judgment begotten of expe- 
rience. All these screws revolve outwards; that is, 
in the upper half of the disc the blades move away 
from the hull. This arrangement has the advantage 
of a little more speed, and perhaps less vibration 
than revolving the screws inwards. 

The next paper on the list was on ‘‘The Forms 
of Fish and Ships,” by Professor Thurston. This, 
however, was taken as read, the President explain- 
ing that, although the points raised were of the 
greatest interest, the interest was of a somewhat 
abstract nature, and were discussion invited it 
would probably be carried to an inconvenient length 
considering the lateness of the hour. 


STaBILity CALCULATIONS. 


The two remaining papers were on ‘‘A New 
Method of Using Paper Sections for the Determi- 
nation of Cross Curves of Stability,” by Mr. J. H. 
Heck, and ‘Stability Calculations by Means of 
the Planimeter,” by Mr. L. Benjamin. These two 
papers were discussed together. Mr. Heck’s con- 
tribution, with the accompanying diagrams, we 
printed last week, and it therefore only remains to 
make an abstract of Mr. Benjamin’s paper. The 
author commenced by stating that nearly all the 
methods which have been published for the calcula- 
tions of cross-curves for the stability of ships, are 
based upon the application of the integrator, and 
although this is a very useful instrument, there are 
evidently many who will be glad to learn of a 
method for which the planimeter is available ; for, 
unless there is a staff of well-trained boys or girls for 
the operation, the use of the integrator becomes 
very tedious and laborious, because, as the process 


Fic, 8. 


Fig, 9. 


masked during the operation, it is not very easy to 
detect such fundamental errors to which the work 
with such instruments is always liable. For the 
method which the author put before the Institution 
in 1884, either Simpson’s rules or the integrator 
are applicable, but most persons have employed the 
former. For accurate results Simpson’s rules are 
not all that can be desired. The planimeter com- 
bines, with the accuracy of the integrator, the ad- 
vantages of being simpler, cheaper, and that one 
always knows what one is doing. For these reasons 
the author had modified his method in such a 
manner as to suit the application of this instru- 
ment. 

The author then proceeded to explain the appli- 
cation of the method be proposed, illustrating his 
remarks by diagrams. He next referred to the 
papers of Mr. Denny and Dr. Amsler, read in 1884, 
which treat of the application of the integrator to 
stability calculations. In these it is recommended 
that the longitudinal integration should be carried 
out by means of Simpson’s rules. The transverse 
sections are for that purpose placed at equal in- 
tervals, and the readings from the integrator are 
taken collectively for those sections which come 
under equal multipliers. The same treatment, the 
author said, might be applied to the readings from 
the planimeter in the method he had described, but 
strong reasons appeared against this mode of opera- 
tion, whichever instrument might be applied. They 
are the same reasons the author brought forward at 
the last spring meeting at the discussion of Mr. 
Heck’s paper, and which he pointed out at greater 
length in a paper read before the Liverpool Engi- 
neering Society in 1885. It appeared to the author 
preferable to construct longitudinal curves of areas 
and moments by plotting off the planimeter readings 
to ascale. The areas of these curves are again to 
be computed by the planimeter, with the result of 





by which the instrument arrives at its results is | 
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finding the displacements up to the different water 
lines and their moments about the assumed axis. 
Besides increased accuracy the author claimed that 
these longitudinal curves offer the advantage of 
forming a perfect check upon the readings from the 
planimeter, and if the sections are placed judiciously, 
fewer of them are required than if the readings from 
the planimeter (or integrator) are treated by Simp- 
son’s rules. 

The discussion on these two papers was opened 
by Mr. Purvis, of Dumbarton. He was pleased to 
see, by Mr. Benjamin’s paper, a new application of 
an old instrument; the speaker wished to point 
out, however, that by the system proposed by Mr. 
Benjamin double work would have to be done. 
The author had advocated an alternative method of 
carrying out longitudinal integration to that of 
using Simpson’s multipliers. The speaker dis- 
agreed with the author on this point, for the extra 
time consumed would not be worth the object 
sought to be attained. In Dr. Amsler’s work four 
sections are taken together, whilst by Mr. Benja- 
min’s plan each section must be taken separately. 
At this point a connection arose between the two 
papers under discussion, for Mr. Heck worked with 
the trapezoidal rule, and if he gets such excellent 
results surely Simpson’s multipliers should be good 
enough for Mr. Benjamin. With regard to Mr. 
Heck’s machine, the speaker had rather a feeling 
that the inventor had gone rather too far in the 
direction of small sizes. 

Mr. John said that information as to the relative 
accuracies of Simpson’s and the trapezoidal rules 
would be found in the earlier Transactions of the 
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Institution, the subject having been treated by Mr. 
Merrifield. 

Mr. Heck, in replying to the discussion, said he 
was sorry that the question of the trapezoidal rule 
had come forward again. He and Dr. Amsler had 
argued the question out at Dumbarton, and it 
was then found that in a vessel of from 4000 to 
5000 tons there was 70 tons difference in displace- 
ment, but the difference in the righting arm was 
nothing. 

Mr. Benjamin in his reply said that he must con- 
fess that the plan he then advocated took more 
time, but if he had the time he would prefer to 
work out his results with the planimeter, as then 
he would be sure he was right, whereas in using 
the integrator, errors, if made, did not appear. 
There might be little difference between Simpson’s 
and the trapezoidal rule, but it must be remem- 
bered that although Mr. Heck uses the latter, 
he has still an independent check to the calculations 
in his apparatus. 

This concluded the business of the meeting, the 
members dispersing after the usual votes of thanks 
and replies, in the course of which Lord Ravens- 
worth said he hoped to give all a hearty welcome at 
Tyneside during the coming summer meeting. 








THE CITY AND SOUTHWARK 
SUBWAY. 
(Concluded from page 306.) 

Berore we go further into the question of the 
way in which the traffic is to be worked it will be 
well to describe what the subway is, and how it is 
being laid. The route, as we have already stated, 
extends from the City to the Swan at Stockwell. 
This distance is 3} miles, and for the first half of it 
Parliamentary powers have already been obtained. 
A Bill for the remainder has passed the House of 
Commons, and unless something unforeseen should 
happen in the Lords, will become law this session. 
The first part of the route is shown on the plan on page 
305 ante, and for the benefit of those not acquainted 
with London, we may state that the remainder is 
nearly straight, and is practically level. It runs down 
a wide road with broad footpaths often edged with 
gardens, or with shops built out from old-fashioned 
houses. The up and down lines of the subway are 
absolutely distinct, each being carried in an iron 
tunnel, These two tunnels do not necessarily run 
side by side ; as shown in the plan they commence 
together at the terminal station in King William- 
street, but the down line falls more rapidly than the 
other, and before Swan-lane is reached, it has taken 
up a position exactly below the upper tunnel, 
and removed from it by some 5ft. This arrange- 
ment is adopted because Swan-lane is too narrow to 
allow the two tunnels to run down it side by side 
without encroaching on the adjacent private pro- 
perty. At the bottom of Swan-lane the tunnels 
enter the river bed, the upper one 15 ft. below the 
surface, and then the lower deviates a little to the 
right until the two are side by side. At the opposite 
bank of the river there is no convenient road for 
the subway to follow, and it therefore crosses 
under Hibernia Wharf into Borough High-street, 
after which the tunnels maintain their relative 
positions. In plan they are side by side with about 
5 ft. intervening between them, but in section ene 
is at a lower level then the other, in order to 
reduce the standing expenses at the station, by 
rendering it possible to work them entirely from 
one side. The passengers from the lower platform 
will pass under the other, and will ascend by a 
short ramp to the waiting-room from which the 
lifts and staircases start. Thus the entire premises 
will be confined to one side of the street. 

Each tunnel is 10 ft. in diameter inside, and is 
formed of rings of segments bolted together by 
internal flanges. Each ring ‘s 1 ft. 7 in. long, and 
is composed of six equal segments, and a short key 
segment with parallel ends (Fig. 6, page 355). The 
flanges are 34 in. deep by 1} in. thick, and are bolted 
together by jin. bolts. The circumferential joints 
are made by tarred rope and cement, and the longi- 
tudinal joints by pine strips. The method of erec- 
tion is almost as simple as the tunnel itself. At the 
head of the subway, supposing a short length of 
tunnel to be already in place in the clay which under- 
lies the River Thames, there is a steel shield con- 
sisting of a cylinder 6 ft. long and of sufficient dia- 
meter to slide easily over the portion of the subway 
already bolted together. The forward end of this 
cylinder has a cutting edge, while about midway 
of its length there is a bulkhead having a door in 





it. Through this aperture the workmen remove a 
part of the clay in front, cutting out a small chamber 
considerably less in diameter than the shield. 
When this has been done the shield is forced 
forward by six hydraulic rams fed by two hand 
pumps. The hydraulic cylinders are bolted to the 
shield, while the ram heads abut against the last 
ring of the completed tunnel. The cutting edge 
clears out an exact circle in the clay, forcing the 
material into the space prepared for its reception, 
from which it is dug out and loaded through the 
door into skeps for removal. As the shield moves 
forward it leaves at its rear an annular space, of 
about an inch, between the iron and the surround- 
ing clay, and this is immediately filled with grouting 
to prevent any subsidence either of the tunnel or 
of the ground. The method by which this is ac- 
complished is very ingenious, and is due to Mr. J. 
H. Greathead, the engineer-in-chief to the under- 
taking. The grouting, made of blue lias lime and 
water, is mixed in a wrought iron vessel (Fig. 5), 
provided with paddles which can be worked from 
the outside. The vessel is closed, and compressed 
air, at a pressure of 30 lb. to 40 lb. per square inch, 
is admitted to it, while the paddles are kept at 
work. By means of a hose pipe ending in a nozzle, 
the grouting is forced through holes left in the iron 
lining into the space between it and the clay, until 
the entire cavity is filled with a shell of cement 
which fits it exactly, and forms an impermeable 
coat round the subway, protecting it from moisture 
and oxidation. After the shield has been moved 
forward a ring of segments is bolted in, the rate of 
progress being about 10 ft. in twenty-four hours. 

The works are being actively pushed on, and 
already one tunnel is completed from the north to 
the south side of the Thames, and the second is 
following it. The plan of operations shows the 
same economy and respect for public convenience 
which marks the entire scheme. No street surface 
has been taken to form a contractor’s yard, but 
in place of this a stage has, by the permission 
of the Thames Conservancy, been erected in the 
river behind the Old Swan Pier, and from this 
a shaft has been sunk through the river bed 
to the requisite depth. On the stage there is 
erected a crane which lifts the skeps of clay, and 
delivers them on to a small tramway, along which 
they run to deliver their contents into barges ; 
there is also a fan and an air compressor driven by 
a small engine, and a wooden office, this constitut- 
ing the entire present overhead plant of this great 
undertaking. The shaft is 13 ft. in diameter, and 
is made of cast-iron rings, each cast in one piece. 
The thickness of metal is 1} in., execpt at the bottom 
where it is thickened on the inside, contrary to 
usual practice, to form a cutting edge. This shaft 
was erected in the usual manner by removing the 
material from inside it with a grab, and descends 
nearly to the crown of the upper tunnel. From 
this point it is carried down in brickwork, mouth- 
ings for the two subways being made in it of the 
same material. There is no water to be dealt with, 
the tunnels being absolutely tight, and the work 
of extension goes most smoothly. Indeed it is 
impossible to realise, except by personal inspection, 
what a simple matter tunnelling in clay has become 
by the method employed by Mr. Greathead. This 
plan, however, is by no means restricted to clay, 
but can be modified to suit mud, sand, gravel, and 
rock. 

When the ground is so soft that it can be washed 
away, the method of removal by pick and spade is 
abandoned, and in place of this a constant circula- 
tion of water is maintained at the outer face of the 
shield by means of a pump. In the first instance, 
before the distance from the shaft becomes too great, 
a very simple plant will suftice. Two pipes, one bent 
over to dip into the river, are led down the shaft and 
along the tunnel to the shield, through which they 
pass, the one near the top and the other near the 
bottom. Water is drawn by a circulating pump 
from the river and forced out through the upper 
pipe against the bank of mud or sand which presses 
against the face of the bulkhead in the shield. The 
pressure thus created finds an outlet at the lower 
pipe, along which the current flows back to the shaft, 
carrying the solid material with it into the river 
or barge moored alongside the shaft. The two 
columns of water balance each other, and all the 
work required of the pump is to overcome the 
friction in the pipes and at the working face. 
As the work proceeds the friction, however, be- 
comes a very important item, and other arrange- 
ments have to be adopted. One form of these is 





illustrated in Fig. 2. In this the entire circulation 
takes place between the face and a closed tank F, 
which is maintained under a pressure equal to that 
existing at the face. In the first instance this tank 
is filled with water which is forced through the 
bulkhead of the shield B in several streams at 
ddd. The action of the jets is aided by the bars 
a a, which are worked by hand or mechanical 
power to attack the bank, and to cause the débris 
to flow with the current through the receptacle L, 
and along the pipe E into the tank at the rear end. 
Should there be any boulders in the ground they 
will become lodged at L and can be broken, by 
means of the bars t t, into pieces capable of passing 
along the pipe. If a boulder should prove re- 
fractory to this treatment an air lock would be 
erected in the shield or tunnel, and the forward 
end filled with compressed air until the cover of the 
receptacle could be removed safely and the boulder 
extracted bodily. In many cases, however, no such 
difficulty could be met, and the process of pump- 
ing would suffice to remove the whole of the débris 
and deposit it in the tank. As the sand or gravel 
accumulated it would displace an equal quantity 
of water from the tank, which must have an outlet 
to permit the shield to move forward. For this 
purpose the pipe H is carried backwards and up the 
shaft, and through this the surplus will escape. 
When the tank is to be emptied the valves e e e are 
closed to cut off all external pressure, and tubs K K 
filled with water are brought under the outlets f f. 
These dip into the tubs, and when they are opened 
an interchange of the contents of the vessels F and 
K takes place. The sand descends into the tubs 
while the water rises to take its place, the arrange- 
ment being exceedingly neat and ingenious. To 
clear out the pipes the entire current can be sent 
from the pipe D direct to the pipe E through the 
connection P. 

Clay, mud, sand, gravel, and boulders do not 
exhaust, however, the list of substances to be met 
with in tunnelling. There still remains rock to be 
dealt with, and for this Mr. Greathead had de- 
signed the appliance shown in Figs. 3 and 4. 
Through the face of the shield A there projects a 
shaft carrying a two-armed toolholder O fitted with 
steel tools. The shaft is driven by a compressed 
air motor, and as long as the tools are in a satisfac- 
tory condition, it is protruded so far through the 
shield that the holder stands in the position shown 
in dotted lines in Fig. 4, and bores its way through 
the rock. When the tools become blunted and re- 
quire renewal, the holder is set horizontally (Fig. 3) 
and is drawn back under the hood M. It is then 
set vertically, and the space under the hood is filled 
with compressed air to permit of a manhole being 
opened in the shield, and a man entering the 
chamber. After the tools on one arm of the holder 
have been removed, the shaft is rotated through 
180 deg., and the other set are renewed. The man 
then retires, closes the manhole, the shaft is pushed 
out again, and the work proceeds, the fragments of 
rock being swept back by the current. 

In their Bill the company disclaim the use of 
steam locomotives on their lines, reserving the 
right to employ any other method of haulage. It 
is their intention to use rope traction, a method of 
haulage which is peculiarly well suited to asubway, 
as it is practically independent of gradients, and 
enables a uniform speed to be maintained at all 
parts of the line. The trains will be drawn by 
endless wire ropes running up one tunnel and down 
the other from a central motive power station 
near the Elephant and Castle. There will be two 
wire ropes ; one will start from the engine house, 
proceed to the City along the ‘‘up” and return 
along the ‘‘down” line, while the other will make 
a similar circuit in the opposite direction to and 
from Stockwell. The leading carriage of each train 
will be connected to the rope by a gripper, that 
is, by a jaw which can be closed upon the rope by 
ascrew or lever when it is desired to start, and can 
be relaxed as a station is approached. We have 
already illustrated many such grippers among the 
plants for cable traction described in the articles on 
Cable Tramways which haveappeared in our columns 
from the pen of Mr. Bucknall Smith. The rope will 
travel in the first instance at the rate of ten miles 
an hour, and the average speed of the trains will 
be about nine miles per hour, including stop- 
pages at four intermediate stations. The vehicles 
will resemble tramcars, but will have consider- 
ably more head room, while their width, which 
will exceed by 18 in. that of the second-class car- 
riages on the Metropolitan Railway, will render 
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them very comfortable and convenient for entrance 
and exit. Figs. 7, 8, and 9 show the relative sizes 
of the subway cars, the General Omnibus Com- 
pany’s vehicles, and the second-class carriages of the 
Metropolitan and London, Chatham, and Dover 
Railways. They will carry a double set of brakes 
to give perfect security. There is, however, only 
one spot in which the gradients are steep enough to 
be of importance, that is between the City station 
and the river, where the up line rises at 1 in 30, 
and the down line falls at lin 15. At other parts 
the line is practically level. As the stations are 
approached the ropes will be released from the 
grippers and the brakes applied, the operation 
being very rapid owing to the light weight of the 
vehicles as compared with railway stock. A train 
will weigh about 20 tons gross, against 165 on the 
Metropolitan Railway, and of this 7 tons, or 35 per 
cent., will be passengers, against 15 per cent. on 
the railway. After the passengers have alighted, an 
operation not requiring more than twenty seconds, 
every carriage having separate inlet and outlet 
doors, the train will get away very rapidly, as the 
motive power will not have to start from a state of 
rest and will be capable of exerting a greater 
tractive power, in proportion to the weight of the 
train, than ordinary locomotives. At the terminal 
stations both lines will converge on to a single 
track, and the trains will scarcely be detained longer 
than at the intermediate stations. The driver will 
merely move from one end of the train to the other, 
and will engage the leading gripper with the return 
rope. He will then be ready to start out again 
without the delay which would be entailed if a 
locomotive had to be moved out of a siding and 
coupled to the train, and without causing a block 
to the two-minute service it is intended to run 
during the busy parts of the day. 

The ventilation of the subway is a matter which 
may be safely left to take care of itself without mis- 
giving, and without any fear of ‘‘ blowholes” being 
opened in the streets. As there are to be no loco- 
motives, the greatest cause of foul air, particularly 
of sulphurous acid, will be absent, while the con- 
stant direction of the traffic in each tunnel, will con- 
vert the trains into a series of pistons which will 
maintain an active circulation of air. Even in the 
large tunnels of the District Railway a train pushes 
an immense quantity of air before it, and produces 
a partial vacuum behind it; unfortunately the 
opposite services greatly neutralise each other’s 
good effects. 

The cost of the new subway is estimated at 
550,000/., including land, buildings, stations, and 
rolling stock ; not a great sum for a railway, but 
yet many times larger than would be required for 
an equivalent length of tramway. To pay 5 per 
cent. on the capital, there will be required, after all 
expenses have been paid, the sum of 27,000/. per 
annum, raised by fares of 1d. and 2d., according to 
the distance travelled. Already a part of the route 
traversed by the subway is covered with an exten- 
sive system of tram lines, and from their published 
accounts we find that the average annual earnings 
per mile are about 14,0001. Consequently if the 
subway is no more successful than its competitors 
overhead it will take 46,5001. per annum, which 
would provide 19,0007. for working expenses and 
27,0001. for dividend, a very fair division. One 
need not be very sanguine, however, to indulge 
the belief that the underground traffic will greatly 
exceed that of the tramcars, as on the north side 
of the river. In the first place, the vehicles will 
Tun at double the speed, and will make fewer 
stoppages ; they can be grouped together in trains 
to increase their carrying capacity. But apart from 
these comparisons which are intrinsic to the two 
systems, the tramway in South London has special 
disabilities from the fact that it terminates three 
quarters of a mile short of the City. Here the 
passengers are obliged tu alight, and to make the 
rest of their way on foot in a miscellaneous throng 
along the most crowded thoroughfare in the world. 
If the weather be bad there is no other choice than 
walking or taking a cab, for the omnibuses are full 
long before this point is reached, and even if they 
were not, their progress is quite as slow as that of 
a pedestrian. There is, of course, the alternative 
of taking an omnibus the whole distance, but often 
it is impossible to find room. When the subway is 
finished, a resident in Clapham-road will have the 
choice of travelling by tram for half an hour, and 
then walking a considerable distance into the City, 
or of descending to the subway, and of being trans- 
ported right into King William-street in twenty 





minutes for the same outlay of 2d. At present 
there is practically no means of travelling in this 
district besides omnibuses and trams. 

If the present undertaking proves a success there 
is no doubt that projects of the same kind will be 
rapidly set on foot for other parts of London, and 
that there will result a great improvement in our 
means of communication. This would prove a 
boon to the shopkeepers, as it would enable people 
who cannot afford cabs to make the journey to 
Oxford-street and Tottenham Court-road without 
enduring the purgatory of half an hour’s ride in an 
omnibus. If ladies, for it is they who do the greater 
part of the shopping, could be carried rapidly from 
shop to shop, it would do more to arrest the grow- 
ing supremacy of co-operative stores than any agita- 
tion the retailers can raise. 

In conclusion, we may state that the engineer- 
in-chief to the undertaking is Mr. J. H. Great- 
head, of 8, Victoria Chambers, Westminster ; the 
resident engineer, Mr. W. J. McCleary; while 
the contractor is Mr. Edmund Gabbutt, of Liver- 
pool, 





NOTES. 
A Hear Barrery. 

Mr. J. A. Kenpatt has devised a novel battery 
consisting essentially of two metal plates having a 
saline or vitrified substance called the ‘‘ medium” 
between them. One plate is exposed to hydrogen, 
the other to heated air or oxygen. Platinum 
gives good results as the metal, but gold, palla- 
dium, and iron may be used, Clay saturated with 
chloride of sodium or potassium, and firebrick per- 
meated with vitreous matters, may be used for the 
medium. The cell is heated and the hydrogen 
traverses the medium and is believed to combine 
with the oxygen or air. The electric current is 
drawn off by terminals connected to the plates as in 
an ordinary voltaic cell. 


ELEctRICAL TRANSMISSION THROUGH AIR. 

M. J. Borgmann has succeeded in transmitting 
static electricity through the air for a distance of 
1} metres. One terminal of a Wiedemann galvano- 
meter was connected to earth, the other to a 
platinum wire placed in the flame of an insulated 
spirit lamp. At a distance of 14 metres from the 
lamp an ordinary Bunsen burner was connected to 
a Holtz machine, the other conductor being put to 
earth. When the lamp was lighted the galvano- 
meter showed no current, but when the Holtz 
machine was worked there were distinct indica- 
tions of a current, which were steady when the disc 
of the machine was rotated at a uniform rate, and 
reversed when the disc was turned the other way. 


ConvERSION oF Heat into ELECTRICITY. 

Herren Hurghausen and Nerust have discovered 
a direct mode of transforming heat into electricity. 
It consists in placing a thin slip of metal in a 
magnetic field and maintaining its two ends at 
different temperatures, when a difference of potential 
is found between the two opposite sides of the slip. 
The direction of the current is reversed by reversing 
the direction of the magnetic field. The effect is, 
however, very slight. With a square plate of 
bismuth, measuring 5 centimetres on each side and 
2 millimetres thick, a field of force represented by 
5000 C.G.S. units, and a difference of temperature 
caused by placing a mica plate against two sides of 
the bismuth, one dipping in cold water and the 
other heated by a gas flame, the resulting difference 
of potential was only 0.00125 volts. With iron in- 
stead of bismuth the current is in the reverse 
direction. 


Tue Oren-Hearin Steet Inpustry In 1886. 

The statistical report of the British Iron Trade 
Association shows that the open-hearth steel in- 
dustry experienced a large increase in the year 
1886, the production rising from 583,918 tons to 
694,150 tons, an increase of 110,232 tons. In the 
previous year there had been an increase of 108,668 
tons, so that in two years the quantity of open- 
hearth steel manufactured in the United Kingdom 
had increased by 218,900 tons. The largest aug- 
mentation of output has occurred on the north-east 
coast, where the manufacture of this metal for ships’ 
plates and angles has been rapidly pushed of late. 
In Scotland the slackness in the yards on the Tyne 
has prevented any great expansion of the industry. 
Turning to the details of the manufacture we find 
that a remarkable increase has taken place in the 
production of blcoms, billets, and bars, while there 
has been a decrease in castings, plates, and angles. 





At the end of the year there were 248 furnaces 
erected, and 13 in course of construction, as com- 
pared with 215 erected and 23 building at the 
close of 1885. The additional 33 furnaces com- 
pleted would have a capacity of about 150,000 tons 
perannum. But of the 248 furnaces only 187 were 
in operation, the remaining 61 being idle. The 
average production per furnace was 3712 tons dur- 
ing 1886, a figure which would have been much 
increased had the entire plant worked regularly. 
In Scotland the average was 4898 tons; in the 
north-east coast, 4432 tons ; in South Wales, 3740 
tons. Next to this kingdom the United States is 
the most important steel-producing country; in 
1886 it turned out 219,291 gross tons, an increase 
of 63 per cent. on the previous year’s yield. In 
addition there were nine new open-hearth plants, 
either built or in course of construction, or pro- 
vided for—five in Pennsylvania, two in Ohio, and 
two in Indiana. Of the total production of 
Bessemer and open-hearth steel together, open- 
hearth steel now forms 30 per cent. in this country, 
and 8.8 per cent. in the States. Last year America 
produced 224,000 tons of steel more than we did, 
their output exceeding ours for the first time. 


Tue Sr. Pererspurc Sea Cana. 

Three years have elapsed since the St. Peters- 
burg sea canal was opened for traffic, but it was 
only during the last two years that it really came 
into practical use. The navigation returns just 
issued show that it has realised the expectations of 
the Government in withdrawing from Cronstadt 
most of the foreign trade, hitherto almost ex- 
clusively transacted through the latter port. Of 
the total number of 1892 vessels arriving from 
abroad in 1886, only 575, or 30 per cent. of the 
general total, remained at St. Petersburg. Of 
the remainder, 1162 vessels made use of the canal, 
and 157 arrived at St. Petersburg by means of the 
old channel route. The average tonnage of the 
steamers using the canal was 600 tons, and the sail- 
ing vessels 160 tons. The total tonnage of the 
1892 vessels arriving at St. Petersburg and Cron- 
stadt was 1,016,000 tons, of which 1160 vessels, or 
608,000 tons, made use of the canal. The growth 
of the St. Petersburg trade and the decay of that 
of Cronstadt, may be estimated from the following 
figures : In 1883 the exports from St. Petersburg 
were about 280,000 tons, and from Cronstadt nearly 
1,500,000 tons. The following year the respective 
totals were 320,000 tons and 1,100,000 tons. In 
1885 the sea canal was opened for general use, and 
the totals immediately shifted ; St. Petersburg ex- 
porting over 900,000 tons and Cronstadt 88,000 
tons. Last year the same result was repeated, the 
exports from St. Petersburg reaching 950,000 tons, 
while those from Cronstadt were under 70,000 tons. 
It is noteworthy that while the trade has thus 
shifted from Cronstadt to St. Petersburg the 
general total of the two ports shows an immense 
decrease. In 1883 the general total was nearly 
1,780,000 tons, whereas the year before last it was 
under 1,000,000 tons, and last year only 1,120,000 
tons. This falling off is largely due to the fluctua- 
tion in the corn trade, the severe competition of 
India and the United States having checked to a 
remarkable extent the export of wheat from the 
Baltic ports generally, and from Cronstadt and St. 
Petersburg in particular. Thus, while at Antwerp 
and other Continental ports the harbour improve- 
ments and erection of docks have been accompanied 
by avery great increase of trade, the opening of 
the St. Petersburg sea canal has been followed by a 
severe depression in the Gulf of Finland. For the 
moment the tendency of Russian trade is to abandon 
the Baltic ports, and seek new outlets through the 
Black Sea. This isa movement of a spontaneous 
character, unassisted by the Government, and which 
has developed in spite of the notorious deficiencies 
of the Black Sea ports ; deficiencies which at length 
the Government is attempting to remedy by the ex- 
tensive harbour improvement works at Odessa, 
Mariopol, &c., to which we have repeatedly called 
attention. 








seare Istanp,—Coal has been discovered on Fraser's 
sland. 

Screw Tureaps.—A handy little pocket-book on screw 
threads has been compiled by Mr. Paul N. Hasluck, con- 
taining, besides a general account of the methods of 
cutting screw threads, tables giving particulars of (1) 
Whitworth threads, (2) Swiss screw gauge, (3) mandrel 
nose threads, (4) French threads, (5) Whitworth’s hexagon 
nuts, (6) screw taps, (7) Holtzapffel’s threads, and (8) 
decimal equivalents. Messrs, Crosby Lockwood and 
Co. are the publishers, and the price is 1s. 
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LAUNCHES AND TRIAL TRIPS. 

On March 31, Messrs. A. and J. Inglis, Pointhouse, 
Glasgow, launched a steel paddle-wheel steamer, named the 
Moulmein, a vessel of 850 tons gross, and measuring 256 ft. 
by 31 ft. by 13ft. 9in. Built for the British India Steam 
Navigation Company, and intended for their passenger 
trade between Kangoon and Moulmein, she will have 
accommodation for about 2000 passengers. She is being 
supplied by the builders with a set of three-crank triple- 
expansion engines of 2100 horse-power indicated, the first 
of the kind ever fitted on board any paddle-wheel steamer 
in this country. Steam will be supplied from two large 
double-ended steel boilers, the working pressure being 
160 lb. per square inch. 


The hopper dredger Esk, recently built by Messrs. 
William Simons and Co., Renfrew, to the order of the 
Whitby Harbour Trustees, had her official trials on the 
1st inst. On the measured mile in Gareloch she attained 
a mean speed of one mile in excess of the specified speed, 
which, considering the unpropitious state of the weather, 
and the heavy sea running at the time, was deemed highly 
satisfactory by allconcerned. The trials of the dredging 
machinery were likewise very satisfactory. 


On the same day, the screw steamer Corsican, built by 
Messrs. Workman, Clark and Co., Belfast, and engined by 
Messrs. Hutson and Corbett, Glasgow, had her trial on 
the Clyde. She is owned by Messrs. Macfarlane, Glas- 
gow, and measures 150 ft. by 22 ft. by 10 ft. 6 in. 
She is fitted with a set of triple-expansion engines, 
having cylinders of 15 in., 24 in., and 40 in. in diameter 
respectively, with piston stroke of 30 in. ; steam is sup- 
plied from a steel boiler having a working pressure of 
155 lb. per square inch, The speed attained on the 
measured mile was 124 knots per hour, 


The trial trip of the tug Rhine, which was launched a 
fortnight ago by Messrs, David J. Dunlop and Co., Inch 
Works, Port-Glasgow, took place on April 4. This 
vessel is intended for service on the River Thames in 
connection with the extensive dock system at Tilbury, 
and is the second tug built by Messrs. Dunlop for the 
London and Tilbury Lighterage Company, Limited, 50, 
Mark-lane, London, EC. The Rhine is similar in con- 
struction and design to the Danube, and is of the follow- 
ing dimensions: Length, 70 ft. ; breadth, 16 ft. ; depth 
of hold, 9 ft. 4 in. Triple-expansion engines have been 
supplied by the builders, the cylinders being 12in., 18 in., 
and 30 in. in diameter by 22 in, length of stroke. The 
trials for speed were made on the Gareloch, where highly 
satisfactory results were obtained, the speed being rather 
under 10 knots, whilst the engines exerted an indicated 
horse-power of about 350, 


On Thursday, April 7, Messrs, Edward Withy and Co., 
West Hartlepool, launched the steel screw steamer Rock- 
cliff, built to the order of Mr. George Horsley, of West 
Hartlepool. The dimensions of the vessel are 300 ft. by 
38 ft. by 20 ft. 3in. The steamer will be fitted with triple- 
expansion engines by Messrs, T, Richardson and Sons, 
Hartlepool. 


On the same day, Messrs, James and George Thom- 
son, Clydebank, launched the Meteor, a steel screw 
steamer, which they have constructed to the order of the 
London and Edinburgh Shipping Company, and intended 
for their passenger and cargo service between Leith and 
London. She measures 260 ft. by 32 ft. by 19} ft., and is 
being fitted with a set of triple-expansicn engines having 
cylinders of 29 in., 44 in., and 70 in, in diameter respec- 
tively, with piston stroke of 48 in. Steam will be sup- 
plied by two steel boilers fitted with Fox’s corrugated 
furnaces, The Meteor is a vessel of 1220 tons gross, and 
her engines are expected to indicate 3000 horse-power. 
The vessel is a duplicate of the Iona, which was built in 
the same yard upwards of three years ago for the same 
owners, with the exception that triple-expansion engines 
have superseded the ordinary compound engines, with the 
probable increase of one knot in the rate of speed, which 
is expected to reach my am knots per hour. This is the 
seventh steamer built by Messrs. Thomson for the same 
company. 


On the same day, the Carron Company’s new steamer 
Forth, lately built and engined by Messrs. A. and J. 
Inglis, Glasgow, ran her speed trials in the Firth of Clyde, 
with very marked success. The Forth and her sister ship 
the Thames, which was launched last January, are intended 
to form the nucleus of the ‘‘Carron Line” of passenger 
and cargo steamers plying between the East of Scotland 
and London, while hitherto the company’s steamers have 
only been engaged in carrying cargo. Sieuarbat 230 ft. 
by 21.2 ft. by 14.35 ft., the Forth is a vessel of 869.5 tons 
gross, and is fitted with triple-expansion engines of 2300 
horse-power indicated. The whole of the vessel, including 
the holds and cargo hatches, has been fitted with the 
electric light by Messrs. William Harvie and Co., 
Glasgow, there being in all 109 lamps. She has also been 
supplied with one of Sir William Thomson’s compasses, 
In arun from the Cloch Lighthouse to and round Ailsa 
Craig, with a deadweight cargo of 400 tons on board, the 
Forth attained a speed of 15,18 knots per hour, or fully 
one knot in excess of the speed specified. 


On Friday, April 8, the screw steamer Rajapuri, re- 
cently built by the Grangemouth Dockyard Company 
for the Steam Navigation Company, ran her speed 
trials on the Firth of Forth. Like the other vessels 
owned by the same company, the Rajapuri is fitted 
with all the newest improvements for the comfort of 





passengers. The electric light is fitted throughout, and 
amongst the other equipments there are MacNicol’s patent 
anchor-housing apparatus suitable for Wasteny Smith’s 
anchors, iron lifeboats, steam windlass at bow, and steam 
capstan at stern to facilitate ream. 4 in harbour. The 
machinery was supplied by Messrs. Dunsmuir and Jack- 
son, Govan, and consists of a set of triple-expansion en- 
gines, having large boiler with brass tubes, working at a 
pressure of 160 lb. per square inch, and fitted by the 
makers with forced blast arrangements on Howden’s 
system. A mean speed was obtained on trial of 124 
knots per hour, the engines working in a most satisfac- 
tury manner, and developing 600 indicated horse-power. 
This is the fourteenth vessel contracted for by Messrs. 
Dunsmuir and Jackson for the same owners. 


On the following day Messrs. A. M‘Millan and Sons, 
Dumbarton, launched a beautiful steel screw steamer, 
named the Thrace, a sister ship to the Ionia, launched 
from the same yard last month, and to the Albania, now 
building by the same firm. These three vessels are to 
form additions to the Greek Royal Mail and Passenger 
Steamship Line, trading throughout the coasts of Greece 
and adjacent seas. They are designed to carry a large 
number of passengers. The Thrace, a vessel of about 
1500 tons gross register, and measuring 165 ft. by 34 ft. 
by 21 ft., is being supplied with a set of triple-expansion 
engines of 1700 indicated horse-power by Messrs. David 
Rowan and Son, Glasgow. They are expected to propel 
the vessel at a speed of 13 knots per hour. 








MISCELLANEA. 
A BOILER used in the main seam of the Trindon Colliery, 
Durham, burst last week, and an engineman was killed. 


A newyacht to be constructed of steel is to be built in the 
United States to defend the America Cup. She will be 
88 ft. on the water line. 


It is announced that the minutes of evidence taken by 
the Patent Office Committee will be published, so far as 
they relate to questions concerning the staff and internal 
regulations of the Patent Oflice. 


The secretary of the United States Navy has invited 
proposals from American shipbuilders for the building of 
three cruisers and two gunboats, the aggregate cost to be 
5,400,000 dols. 


A short time ago some interest was awakened by a re- 
port given in a Times telegram of a new and remarkable 
telephone. It is now announced that this micro-telephone 
will shortly be introduced in England. 


A Select Committee is appointed to reconsider the plans 
and proposals for an Admiralty and War Office, and to 
report whether some or all of the existing buildings of the 
Admiralty may not, with advantage, be retained, 


An exhibition has been opened at Leicester. It in- 
cludes machinery, showing the basis of hosiery frames, 
and the machinery employed in the boot and shoe trade is 
largely represented. 


It is announced that Major H. Templar, who had charge 
of the military ballooning operations in Egypt, has been 
appointed first instructor in military ballooning at the 
School of Military Engineering, Brompton. 


The Admiralty have issued instructions for the Triton 
to proceed to Greenhithe to take new surveys of the 
Thames. Upon the completion of this work the Triton is 
to proceed to the east coast of England on surveying 
service, 


Last week 71 men, who had received notice, were dis- 
charged at Chatham Dockyard, the number being made 
up of 41 shipwrights, 25 backsmiths, and five plumbers, 
It was originally intended that 100 men should be dis- 
charged. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom, for the week ended April 3, 
amounted, on 15,388? miles, to 1,139,688/., and for the 
corresponding period of 1886, on 15,259 miles, to 1,115,6061., 
an increase of 129? miles, or 0.8 per cent., and an increase 
of 24,082/7., or 2.1 per cent. 


A Bill for making better provision for the registry of 
British ships has been introduced into the House of Lords. 
According to this the registration of British ships in 
the United Kingdom is tobe removed from the control of 
the Commissioners of Customs and placed entirely under 
that of the Board of Trade. 


Efforts are being made in Scinde to induce the Govern- 
ment to construct a railway 240 miles long from Pali on 
the Rajputani line to Hyderabad, vid Umarkote. It is 
urged that the line will present no engineering difficulties, 
and it will prove of great mercantile and strategic im- 
portance, 


Another change of equipment is about to be made in 
the Impérieuse at Portsmouth. It was decided to deprive 
her of her spars, and two substantial iron military masts 
had been erected in their place, with tops for machine 
guns. These have now in their turn been removed, and 
the ship is to be provided with a single military mast. 


The Lisbon newspaper Novidades announces that a con- 
tract has been adjudged toa Belgian firm for the long- 
contemplated scheme for the improvement of the Por- 
tuguese capital, embracing the completion of harbour 
works, docks, warehouses, railways, avenues, and roads, 
along the river bank, costing upwards of two millions 
sterling. 


The Board of Trade returns for last month show that 
the imports amounted to 32,795,000/., an increase of 





1,304,0007., or about 4 per cent.; and the exports to 
19,002,000/., an increase of 492,000/., or about 24 per cent. 
The increase in the imports is chiefly due to larger arrivals 
of wheat, flour, and raw cotton, there being decreases in 
maize, butter, tea, and wool, 


Messrs. Buck and Hickman, of 280, Whitechapel-road, 
London, E., are the agents for the Morse Twist Drill and 
Machine Company’s drills and reamers, for the Cushman 
Company’s chucks, for the Horton chucks, for Pratt and 
Whitney’s chucks, for Brown and Sharpe’s callipers, 
rules, and squares, for Disston and Son’s saws, and 
various other American manufactures. 


A consular report states that during 1886 shipbuilding 
at Bordeaux, as at most other French ports, has been at a 
standstill. In spite of the high premiums offered by the 
law of 1881 the K'rench mercantile navy experienced dur- 
ing 1886, compared with the preceding year, a diminution 
of 6401 tons of steam shipping and of 12,930 tons of sailing 
ships. 


Last month’s official returns show a large increase in the 
shipments of iron and steel, principally to the United 
States, which have again bought considerable amounts of 
pig metal, old iron, and steel blooms and billets. The 
exports of tin plates show an increase for the month, 
chiefly to the United States, but also to British North 
America. Coal, copper, and machinery also show in- 
creases, 


A Times correspondent, referring to the success of a 
Belgian firm in securing the contract for the Lisbon im- 
provements, states that English contractors, like the 
English manufacturers and merchants, are allowing them- 
selves to be cut out of the Peninsula. The Belgian, 
French, and German contractors and manufacturers have 
special staffs of engineers, salesmen, and even workmen 
knowing more or less the languages of both countries, and 
are thoroughly acquainted with the cost of native labour 
and transport, markets, &c. 


The new instructions issued by the Admiralty, with 
reference to the admission of foreigners to view Chatham 
Dockyard, direct that on the occasion of foreigners of 
distinction receiving permission to visit the establishment, 
they are to be accompanied by a lieutenant belonging to 
the guardship at Chatham, who will remain with them 
during the whole time they are in the dockyard. In the 
case of other cp visiting Chatham Dockyard a 
police-constable will conduct them over the various de- 
partments, 


New sewage works have been erected for Acton, and 
the ceremony of laying the memorial stone has recently 
been performed. The drainage system includes the latest 
improvements and appliances for the purification, by a 
new chemical treatment, of the sewage without the use 
of lime. The precipitants consist of magnetic ferrous 
carbon and compound sewage salts, which not only cause 
rapid precipitation, but fix the ammonia and phosphoric 
acid. The sewage sludge is pressed without the use of 
lime, with a consequent saving of the manurial quality of 
the precipitate. 


An important addition has been made to the Royal 
Navy by the completion for active service of the new fast 
cruiser Arethusa, 10, 3540 tons, 5000 horse-power, which 
was built for the Government by Messrs. Napier and 
Sons, of Glasgow. The Arethusa is built of steel, and is 
aister ship to the Leander. She is armed with ten 6-in. 
steel breechloading guns, all of which are mounted on 
Vavasseur fittings. She also carries twelve Gardner anc 
Nordenfelt machine guns, together with a strong equip 
ment of Whitehead torpedoes. She is fitted with the 
electric light, steam capstans, and all the latest improve- 
ments, and will be manned by a crew of 300 officers and 
men. 


Last week the trials of H.M.S. Anson were made with 
94 lb. of steam and 97 revolutions, the indicated horse- 
power was 8320, and the speed 164 knots, the consumption 
of coal being 2.3 lb. of coal per indicated horse-power per 
hour. With both screws working ahead the port half 
circle was turned in 2 min. 28 sec., the complete circle, 
640 yards diameter, was turned in}5 min. 15sec. The 
starboard half circle was turned in 2 min. 46 sec., and the 
complete circle, 650 yards diameter, in 5 min. 47 sec. On 
the forced draught trials the steam pressure was 101 Ib., 
revolutions 108.6 port, 108.9 starboard, indicated horse- 

ower 12,567.78, consumption 2.2 Ib. coal per indicated 
Sanne per hour, speed 17.435 knots an hour, 


The report of the British Iron Trade Association 
for 1886, states that the total amount of puddled bars 
turned out in 1886 was 1,616,701 tons, against 1,911,125 
tons in 1885; and the amount of finished iron made in the 
seven principal districts of Great Britain in 1886 was 
1,141,981 tons, The report calls attention to the recent 
rapid decrease in the number of puddling furnaces in 
operation. In 1882 there were still 6296 in existence ; in 
1885 the number had fallen to 4902; and in 1886 to 4246, 
of which only 2908 were in operation. Since 1875 the loss 
of capital invested in these furnaces is something ap- 
proaching 3,329,0007. or 4,667,000/., according as the 
number of furnaces in existence or the number actually 
employed in 1886 is taken as the standard of com- 
parison. 





Tur HoisTEIN CANAL BETWEEN THE NortH SEA AND 
THE BaLtic.—According to the present arrangements the 
first sod will be turned on June 18 next, in the presence 
of the German Crown Prince and a number of high 
officials. The work will commence at Holtenau. A 
series of various festivities will take place in honour of 
the event, 
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BELTED AND INTERNAL ARMOUR. 


Comparative Effects of Belted and Internal Protection upon 
the oth | 


er Elements of Design of a Cruiser.* 
By Mr. J. H. Bries, Member. 
THE question of the best method of protecting cruisers 


is a subject which has caused a considerable amount of | 
The widespread interest in naval circles | 


discussion. 

which this question naturally arouses must be my excuse 

for venturi 
The bel! 


in the vicinity of the water line, and surmounted by a flat 
deck of about one-fifth of the thickness of the belt, form- 
ing with the belt a shield over the machinery and maga- 
zines of a ship. 

The internal type of protection is usually represented 


by a steel deck extending from side to side of the ship, | internal protective deck, and slopes down at the sides. | 


to bring this subject before this Institution. | 
type of protection may be described asa belt | 
or strip of vertical armour, forming the side of the ship | 


| these vessels have been already published, but, for pur- 
| poses of reference, they are given here : 


ft. 

Length between perpendiculars 300 

Breadth, moulded ee ra: ait 56 

Depth, moulded at side ... 37 

Draught, mean... ee. 21 

Displacement 5000 tons 

ft. in. 
Thickness of belt armour 0 10 
> Legs backing... wait © 0 6 
Height of belt above L.W.L. ... 1 6 
Depth ,, below ,, és 40 
Length of belt, about... vis 200 0 
Thickness of deck above belt ... 0 2 


Norte.—Before and abaft the belt, the deck becomes an 


Armament, same as belted ship. 
Coals, normal supply= 500 tons. 

» _ full » =100 ,, 
Speed=184 knots. 


Indicated horse-power= 8250. 
Weights, approximate — 


Provisions, stores, outfit, armament, and tons. 
auxiliary machinery... sat at 660 
Machinery and engineers’ stores 805 
Protection ... aa oe “a 675 
Hull and conning tower 2050 
Coals ... a “ 500 
. : 4690 

Margin of displacement =100 4790 


Thus, on above-named assumptions, we have 100 tons 





more available displacement. 
The debatable points of the above assumptions are 


but, instead of ending with a belt of armour, it is sloped | The thickness of the sloping part is 3in., that of the flat, Nos. 3and7. With respect to 3, it may be objected that 


down at the side, joining the outside bottom at approxi- 
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The numbers 1e3 &4 are the distinguishing 
numbers of the Designs. 


mately the same point that the bottom of the armour 
does, The sloping part of the deck at the side of the ship 
1s usually thicker than at the middle. 
ae the thickness of the internal deck be properly chosen 
it is evident that the protection of the machinery and 
oo from the effects of shot and shell fire may be 
made equal to that of the belted type. But the essential 
difference between these two types lies in the fact that, 
in the vicinity of the water line, for a small height, the 
belted ship offers resistance to penetration, which would 
be followed by the admission of water, while the pro- 
tected ship practically offers none. Assuming that it is 
desirable to have a belt, which some have very emphati- 
cally stated to be of vital importance, it is desirable to 
investigate the effect that the adoption of such a method 
of protection has upon the speed, cost, and other qualities 
of a ship, which, but for the adoption of this belt, would 
have had an equally good protection to her machinery 
and magazines in the form of an internal curved deck. 

To make a definite comparison, I have selected the 
latest type of belted cruiser which the English Admiralty 
have built, viz., the Aurora type. The particulars of 
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Armament—Two 9.2 B.L. guns, one 
forward and one aft ; ten 6 in. B.L. 
guns; and a number of small guns. 


Coals, normal supply 500 tons* 
ee pe as sie ... 1000 tons* 
Metacentric height in intact condition 2 ft,* 
Speed a3 iF ep ve ... 184 knots* 
Indicated horse-power ... 
Weights, approximate— 
Provisions, stores, outfit, armament, 
and auxiliary machinery *F ... 660 tons* 
Machinery and engineers’ stores 830 ,, 
Protection ... ses ii a 880 ,, 
Hull aud conning-tower... 2130 ,, 
Coals x See ved 500 


* Estimated by the author. 
Starting upon the basis of these figures, I have estimated 
the corresponding particulars for a vessel of the protec- 
tive deck type, which fulfils, as nearly as possible, the 


the matter of side protection. The comparative assump- 
tions upon which this design is based are : 
Length and draught of water to be the same. 

2. Armament to be the same, carried at the same height 
above water. 

3. Protection to be the same thickness on the flat as 
the deck of the belted cruiser. The sloped part to be at 
an one of 28 deg., and its thickness, measured hori- 
zontally, to be the same, viz., 10 in. 

4. Crew to be the same. 
5. Metacentric height, in intact condition, to be the 
same, viz., 2 ft. 

6. S to be the same. 

7. The capacity of coal bunker above the protective 
deck is the same. 

8. Forms to be similar. 

Upon these assumptions, the principal elements of the 
design will be as follows : 


same essential conditions as the belted cruiser, except in | 





Design 2: ft. in. 
Length between perpendiculars... 300 0 
Breadth, moulded ... af Les 53 9 
Depth be = 34 3 | 
Draught, mean m= 21 0 
Displacement zfs aa e, 4790 tons | 
Thickness of belt on slope=4.69 in. 

’ - flat=2.0 in. 
Height above W.L. at centre=0 ft. 0 in. 


Depth below __,, 





side =6,, 
Norz.—Before and abaft the distance that the belt ex- 


| tends in the belted cruiser, the decks are assumed to be of 
| the same character and thickness in the two ships. 








backing, nor to the fact that the outside armour is steel- 
faced ; but we have to set against these the fact that a 
plunging shot might strike the 2-in. deck in the belted 
cruiser, in the part which is occupied by the sloped deck 
in the protective deck cruisegy and penetrate the former 
when it would fail to penetrate the 4? deck of the latter ; 
also, the coal protection in the latter is likely to be 
greater. Taking these facts into consideration, the fairest 
comparison for protection of machinery and magazines 
seems to me to be as in assumption 3. ith reference to 
the bunker capacity, the assumption 7 is based on the 
consideration that the amount of eoal which can be carried 
is ultimately limited, not by the space available, but by 
the weight which the commander considers it desirable 
to carry for the special purpose of the voyage he is about 
to undertake; and also by the consideration that the 
best arrangement for fighting is that which gives the 
greatest proportionate amount of coal above the armoured 
deck, for a given initial metacentric height. In other 
words, the lower bunkers should have as little coal as 
possible, and, consequently, the total space occupied by 
coal is independent of the difference in size of the lower 
bunkers in the two ships. 

From the foregoing list of weights it has been shown 
that 100 tons of displacement is to apace, in favour of the 
internally protected type. This weight is capable of either 

1. Adding 40 per cent. to the thickness of the flat part 
of the armoured deck amidships ; 

m. A adding about a six-tenth of a knot to the speed of 
the ship; 

3. Or adding one 9.2-in. gun and two 6-in. guns to the 
armament. 

But it may perhaps be claimed that, in comparison of 
the two types, the condition of — draught of water 
should be set aside in favour of that of equal displace- 
ments. This would make available a very much larger 
amount of displacement for additions of the nature of the 
above. Dealing only with the second one—increase of 
speed—and oar ee all the other assumptions, except- 
ing the equality of draught, which is rep by equality 
of displacement, we are led to the following as the elements 
of the design : 


aay ooh dicul 300 0 

ngt! tween perpendiculars 0 
Breadth, moulded se Fok Bs 53 0 
Draught, mean ” = t 21 10 
Displacement... Le ... 6000 tons 
Thickness of belt on slope = 4.69 in. 


Zi ‘ flat =20 ,, 
Height below W.L. at centre 0 ft. 10 in. 
” ” side= 6 ,, 10 ,, 
Norr.—Deck at ends same as before. 
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Armament same as belted cruiser. 


Coals, normal supply = 500 tons. 
» _ full ” a ” 

Speed = 20.0 knots. 

Indicated horse-power = 11,600. 


Approximate weights— 


rovisions, stores, outfit, armament, and tons. 
auxiliary machinery __... - Bis 670 
Machinery and engineers’ stores ... 1125 
Protection es 5 ae 670 
Hull and conning tower 2035 
os ae oe fe 500 
5000 


Thus an increase of speed of 14 knots may be obtained 
in the internally protected type over the belted cruiser, 
on the above assumptions, at the same displacement. In 
the design 3, if the protection be added to instead of the 
power of machinery being increased, about 44 per cent. 
mag eee to the thickness of the whole of the deck 
plating. 

The question of relative cost of the two types is of im- 
portance, The Aurora’s estimated cost is for hull 215,550/., 
and for machinery 64,000/., or 279,550/. The cost of hull 
is made up of what may be called the armoured and the 
unarmoured part. The former consists of the conning 
tower and protected tubes, which in all the comparisons 
in this paper are assumed to be the same—the armoured 
deck and the armour and backing on the side. I 
think the unarmoured part of the hull will cost 169,500/., 
the conning tower, protected tubes, &c., which are the 
same in all the cases, will cost 6000/., and the armoured 
deck and side will cost 40,000. The bull is 82.71. per ton, 
and this rate may be assumed, without great error, for 
the hulls of the other designs. From this basis the cost of 
No. 2 design is estimated to be for hull 162,919. for conning 
tower, &c., 6000/., and for protective deck 10,125/., or a 
total of 179,044/. The machinery in this case is 62,0601. 
Total cost of vessel is 241,104/., against 279,500/. for the 
belted ship. It is, therefore, evident that, as a question 
of first cost, the internally protected ship is 38,396/. 
cheaper. In other words, a vessel of much greater size 
and increased powers of offence and defence can be built 
for the same money of the internally protected type than 
of the belted type. I have determined the elements 
of the design of a vessel of about the same first cost as the 
Aurora, upon the same data as above, and they are shown 
in Table A, design 4, the other three designs being placed 
with this one for facility of comparison : 


No. 2. 














-— No.1. | | No. 3. No. 4. 
Length .. 300 | 300 300 316 
Breadth .. .-| 56 ft 63ft. Din. 53 ft. 3in.| 56 ft. 
Pe fo em: eae es pee es eee 
Draught (mean) i Pie © Ree ee 23 ft. 
Displacement .. --| 5000 tons | 4790 tons | 5000 tons | 5800 tons 
Thickness of belt 10 in 4.69in. | 4.69in. | 5.63 in, 
a backing .. 6in. | | 
Top of belt above or) above | below 
below water .. --| 1 ft. 6 in. | 10 in. 0 in. 
Bottom of belt below 
water .. ve ..|4 ft. 6 in. 6ft. 6ft. 10in.| 6 ft. 
Length of belt oe 200 200 =| 200 230 
Thickness of deck 2 in. Zin. | Sin, 8in 
29-ing, | 29-in. | 29-in. 4 9-in 
uns guns | ns guns 
Armament 106in. | 106in. | 106in. | 10 Gin 
guns uns ns ns 
Coals (normal)... : #00 } 5500 e400 
» (ull) §.. 2.1 1000 1000 | 1000 1200 
RCSL 18} 18}* | 20.0 19} 
Indicated horse-power|; 8500 8250" | 11,600 11,500 
Metacentric height in 
load condition 2.0 2.0 2.0 2.0 
Weights te os 
Provisions, outfit, arm- 
ament, &e. .. “ss 660 660 670 772 
Machinery and engi- 
neers’ stores .. 830 805 1125 1118 
Protection * o0 880 675 670 1000 
Hulland conningtower| 2130 2050 2035 2160 
OM? soe.” A, OO 500 | 500 750 
5000 | 4690* | 5000 5800 











* If the 100 tons surplus displacement be used for machinery, 
speed will be 19.1 knots. 


No. 4 Design : £ 
Cost of hull... = B 172,000 
y» conning tower, &c. ... 6,000 
»» deck protection 15,000 
»» machinery 86,600 
279,600 


From the above, it will be seen that for about the same 
cost a vessel of the internally protected type can be built 
with 20 per cent. more protection on the slope, 50 per 
cent. more on the flat, two more guns of the heaviest 
calibre, 50 per cent. more coal, and a knot more speed. 
The belted ship has the advantage of the reduced length 
and draught, but this can be also had in the internally 
protected type, as in the smaller size, with the additional 
advantage of a greatly reduced cost. 

We are now naturally led to ask the question : 

1. Is the adoption of the belt worth the extra money 
paid for it, with its accompanying sacrifices? 

2. If the money is to be spent, is the belt worth the 
sacrifice of meer: § protection, and armament which is 
entailed in its adoption ? 

The ee ye of the machinery and magazines from 
shot and shell fire is not very different, I venture to think, 
in the two cases. The only other question is that of 
protecting the bueyancy and stability by armour ; but it 
isextremely difficult to see how a narrow strip of armour 





projecting, on an average, 1} ft. out of the water, and 
4 ft. under it, can be said to be likely to help to exclude 
water from a ship, in which the side, both above and below 
these points, will hardly keep a rifle bullet out. The sea 
is not so respectful to a naval architect’s load-line as to 
make its surface conform to it at all times ; and it is diffi- 
cult to understand how any naval officer would aoe to 
sacrifice anything in order to have the assurance that his 
ship’s side might not have a hole in it at the average still 
water load-line, but was liable to have one that a horse 
and cart could drive through at 14 ft. above that line. 

The question of the effect upon the stability of the two 
types by penetration of the unarmoured side, imme- 
diately above the armoured protection, may be seen b 
reference to Figs. 5and 6. The metacentric diagram in 
of the four cases discussed is given. It is assumed that 
the normal amount of coal is on board, that the reduction 
of weights of stores, &c., due to having been at sea for 
some time, is compensated for by water ballast. It is 
also assumed the compartments shown in Fig. 6 are 
damaged, and that, in order to keep the ship upright, the 
corresponding compartments on both sides are in commu- 
nication with the sea. It is alsoassumed that the motion 
of the sea and the ship is sufficient to cause the water to 
enter freely the holes made in the side. In these condi- 
tions, and on these assumptions, if will be readily seen 
how much remaining stability there is in each case, 

In Figs. 5and 6 the metacentric heights are shown on the 
same assumption as above, excepting that it is assumed 
that the vessels have each their full quantity of coal on 


ard. 
The following Table shows clearly the amount of meta- 

centric height, with the same amount of riddling in each 

case : 


No. 1.|No. 2..No. 3. 





No. 4. 








Load condition, intact—A ‘s| 20° (S20 | 20 180 
5 »  riddled—B .| 0,44 | 0.41 | 0.55 | 0.86 
Deep load condition, intact—C 1.9 | 20 | 20 | 20 
- Pe riddled—D 37 | 1 1.05 





The amount of metacentric height remaining, after 
riddling, is a proper measure of the protection to the 
stability afforded by each method of protection, and it will 
seen that the percentage differences are very consider- 
able. 

I have ventured to put these facts before the Institution 
in the form in which they have presented themselves to 
me, but they do not, by any means, exhaust the question, 
and I hope that they may lead to the eliciting of many 
other facts in the discussion of this interesting question. 





FORTH BRIDGE RAILWAY. 

THE following is the sixteenth quarterly report of in- 
spection by Major-General Hutchinson, R.E., and Major 
Marindin, R.E., of the works in progress for the construc- 
tion of the bridge over the River Forth. 


Railway Department, Board of Trade, 
1, Whitehall, London, S.W. 
February 28, 1887. 
Sir,—We have the honour to report, for the informa- 
tion of the Board of Trade, that, in compliance with the 
instructions contained in the order of October 26, 1882, 
and in accordance with the provisions of the Forth Bridge 
Railway Act of 1882, we have made our sixteenth 
quarterly inspection of the works in p s for the con- 
magna of the bridge over the River Forth at Queens- 
erry. 
Since our last inspection at the end of November we 
find that, notwithstanding the occasional retardation of 
the works from unfavourable weather, very considerable 
progress has been made in the erection of the steelwork 
of the permanent structure at the main piers at South 
Queensferry, Inch Garvie, and North Queensferry ; the 
masonry of the piers of the viaduct approaches has also 
been carried upwards, and the girders lifted from time to 
time, those at North Queensferry having now reached to 
within 1} ft. of their permanent position. 
We proceed to give the usual brief description of the 
nature of the work done and of the present condition of 
the structure. 


TEMPORARY Works. 


Appliances for the purposes of the erection of the super- 
structure form the greater portion of the additions to 
plant during the quarter, those for Inch Garvie (the least 
advanced of the three main piers) having been now sup- 
= Additional boiler power has been provided at 

Vorth Queenferry, and a new shed, with multiple drilling, 
emp and shearing machinery, has been erected at 
the works. 


PERMANENT WORKS.—SOUTH QUEENSFERRY, 


Main Piers.—The erecting platforms have been raised 
to 207 ft. above O.D., 108 ft. since last report. 

The vertical columns have been built up to a level of 
227 ft. above O.D., and the diagonal struts to 214 ft. above 
O.D., and lengths of 110 ft. and 60 ft. have been rivetted 
on them respectively. 

The bottom anion of the northern cantilevers have 
been built out to an average distance of 85 ft. from the 
centre of the adjacent vertical columns; on the north- 
east and north-west lengths of 55 ft. and 40 ft. respectively 
have been rivetted. 

The bracings between the vertical columns have been 
completed to rail level, and the cross-girders between 
them,.as well as the supports for carrying the internal 
viaduct, have been placed in position. 

The rivetted steelwork at this pier now amounts to 
2500 tons, making 740 tons of rivetting done in the quarter, 


Cantilever and Viaduct Piers.—The girders on the 
southern nine spans have been raised to 103.75ft., and 
the masonry to 96 ft. above O.D., an addition of 14ft. in 
each case. The masonry of the pier at the south end of 
the tenth span has been raised to 116 ft. above O.D. 


Incw GaRVIE. 

The erection of the superstructure is now in full opera- 
tion. The method adopted is similar to that (previously 
described) in use at North and South Queensferry, but, 
as mentioned in the last report, an additional support is 
prone for the ee platforms, which are now ata 
evel of 100 ft. above O.D. 

The vertical columns and centre ties are built.up toa 
level of 124 ft. above O.D., and a length of about 14 ft. of 
each is rivetted. 

The diagonal struts are built up to an average level of 
86 ft. above O.D., and the rivetting is about to be com- 
menced. 

The bottom members of the northern and southern can- 
tilevers are built out for distances of 73 ft. and 60 ft. re- 
spectively from the centres of the adjacent vertical 
columns. Rivetting operations will be shortly commenced. 
Including all tubes and girders, about 2670 tons of steel- 
work (an addition of 390 tons since the last report) have 
been rivetted. 


NorTH QUEENSFERBY. 


The rivetting of the skewbacks is now practically com- 
leted. The ee. — have been raised to a 
evel of 250 ft. above O.D., or 82 ft. in the last quarter. 
The vertical columns have been built up to 266 ft. above 
O.D., and rivetted up to 204 ft. above the same level. 
The diagonal struts have been built up to 245 ft. above 
O.D., and have been rivetted up to points between 
115 ft. and 145 ft. above O.D. 

The first bay of bracings between the vertical columns 
has been placed in position, and the second bay on the 
northern columns has been commenced. 

The cross-girders and the columns supporting the in- 
ternal viaduct have also been placed in position. 

The bottom members of the southern cantilever have 
been extended to an average distance of 112 ft. from the 
centres of the vertical columns, and have been rivetted 
for 96 ft. of these lengths, 

The cages and cranes used in building these several 
members, as described in the last report, are stated to be 
working satisfactorily. 

The total quantity of steelwork rivetted at North 
Queensferry amounts to 2780 tons, or 830 tons since last 
report. 

Cantilever and Viaduct Piers.—The cantilever pier and 
the viaduct piers and abutment have been raised an 
average height of 8.5 ft. and 12 ft. respectively in the last 
quarter. The girders have been lifted 10ft., and now 
stand 1.25 ft. below their permanent level. 


GENERAL, 


Masonry and Concrete.—Up to the present date 465,000 
cubic feet of granite have been delivered and 433,700 
cubic feet set; and about 103,600 cubic feet of rubble 
masonry and concrete work have been built. 

Steelwork.—The crossings of the 8-ft. tubes for the Inch 
Garvie piers are now practically completed. The internal 
viaduct for the same piers has been completely drilled and 
about three-quarters have been fitted. The lower por- 
tions of the first bays of the bracing for the bottom mem- 
bers of all the cantilevers have been drilled and fitted, 
and the first junctions of those members are in hand and 
well advanced. 

All the top members of bay No. 3, which are to be used 
as temporary ties for the first bay of the bottom members 
of the cantilevers, have been drilled. 

The greater portions of ties Nos. 3 and 4, to be used 
respectively as platform and lifting girders for bay No. 1, 
are also drilled. 

In all, 36,400 tons of steel (3393 tons since last report) 
have been delivered. 

The average number of men employed during the past 
quarter has been 3280, and the number actually employed 
on February 21 was 3180; these numbers having been 
respectively 2960, and 3397 on November 20, 1886, in the 
last report. ; 

During the last quarter the frost, which set in on 
December 1 and continued with short intervals of warmer 
weather till the middle of February, delayed to a great 
extent the progress of the masonry, and on several 
occasions interfered much with the working of the 
hydraulic machinery in ex places. - 

No serious gale has occurred, but high winds prevailed 
at the beginning of December, at the latter part of 
January, and during the first week in February, the 
maximum pressures on the i gauge having been 
respectively 91b., 10lb., and 15lb., and on the small 
gauge 201b., 211b., and 26 lb. per square foot. 

e are glad to find that due precautions are being 
taken, by the use of temporary steel girders, timber 
struts, wire rope ties, and chains, to secure from undue 
strains the incomplete portions of the structure, and we 
trust that during the difficult process of building out the 
top and bottom members of the cantilevers every 
— means of temporary support will be made 
use of. 

In conclusion, we beg to report our opinion that, so far 
as we are able to judge from a quarterly inspection, the 
character and progress of this great work continue to be 
very satisfactory. 

We have, &c., 


C.S. Hurcnrson, Major-General, R.E. 
F. A. Marinpin, Major. 


The Assistant Secretary, 





Railway Department, Board of Trade. 
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Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated, 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. READER LACK, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt of a plete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


MACHINE TOOLS, 


1389. W.S. Boult and J.C. W. Stanley, Hayes, Middle- 
sex. Improvements in Grinding or Polishing Rods, 
Tubes, and the like, and in Apparatus therefor. 
(8d. 3 Figs.) January 30, 1886.—The improved machine consists 
of two grinding or polishing discs or rings facing each other and 
running in opposite directions. The tubes or rods are fed in 
between the discs with a forward and rotating or rocking motion, 
preferably a steady helical feed obtained by means of endless 
cords lapped round the tube or rod. (Accepted January 29, 1887). 


2658. J. Hamilton, Derby. Improvements in Ma- 
chines for Sawing and Facing Metals, (6d. 3 Figs.) 
February 23, 1886.—According to this invention the spindle carry- 
ing a circular saw at one end, is also made capable of carrying a 
disc with cutting instruments at the other end. The tables carry- 
ing the work are made adjustable to various degrees of inclination 
transversely to the faces of the circular saw and the disc, (Sealed 
April 5, 1887). 

3510. W. Balck, London. Planing Metals on the 
Lathe by Means of an Attachment in the Shape of a 
Girder held by the Mandrel and the Tail-Stock. [11d. 
11 Figs.) March 12, 1886.—According to this invention as applied 
to a screw-cutting lathe, a casting a of girder section, of a‘con- 
venient length to go between the head and the tail-stock of the 
lathe, has its ends extended so as to form broad feet b, b', of about 
the width of the lathe-bed, These ends are provided with holes 
to admit the mandrel nose and the barrel of the tail-stock, so that 
the girder is wedged in between the two stocks. A large-headed 
bolt c is screwed into the foot b! to prevent the girder from rock- 
ing. Upon the girder is attached, by means of a bolt e passing 
through one of the several square holes in the web of the girder, 
a planer head /, having the usual vertical and quadrant motions, 
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and carrying one or two tool boxes. The metal to be 


planed is 
attached to the saddle g, or to a special table h secured to the 


saddle, and the necessary motion is im; to it either by means 
of the usual rack and pinion or the ordinary leading screws. The 
feeding of the work up to the cut is effected by an extension fitted 
to the outer end of the transverse screw cf the slide rest, which 
bears a small feed-wheel & and a long slotted lever 1, on which is 
fitted a pawl m to engage with the feed-wheel. A 
link 0, carried by a bolt 2 secured to the girder web, is caused to 
engage in the slot of the long lever 1, so that when the saddle is 
moved along the bed of the lathe, the wr pivotted upon the 
long lever will feed the work up tothe cut. As the saddle returns, 
aa slips over the teeth of the feed-wheel. (Sealed April 1, 
). 


3762. C. Peach, Derby, (A. Johnston, Ottumura, Iowa, 
U.S.A.) Improvements in Machinery for 

Screws or other Turned or Screwed Articles from 
Bars or Rods. |lid. 11 Figs.) March 17, 1886.—The 
pep machinery comprises a series of tools for turning down 
and threading successive portions of a long rod or screw-stock, 
placed inside the cutting-off tool, so that the successive lengths 
of the rod are turned down and threaded before reaching the 
cutting-off tool. The various operations in the manufacture of 
screws from a rod, reducing the rod at intervals to form the shank 
of the screw ; squaring the screw-blank under the head ; thread- 
ing the screw ; and cutting off the finished screw, are performed 
simultaneously, the rod being fed continuously through the ma- 
chine. (Accepted February 9, 1887). 


4546. E. L. Bellhouse, Manchester. Fmprovementa 
in Hydraulic P Machinery. (8d. 3 Figs.) April 
1, 1886.—This invention relates to hydraulic machinery used in 
packing compressible goods. The improved packing machinery 
comprises a erram used to pump up the slack of the press, 
and a smaller ram for producing the final extreme pressure. 
(Accepted February 2, 1887). 


5441. C.J. Phillips, Birmingham. Improvements 
in Mandrels, (6d. 2 Figs.) April 20, 1886.—The improve- 
ments consist in providing the body of the mandrel with three or 
more parallel eccentric grooves, in which fit keys held in place by 
& corresponding slotted sleeve. By rotation of the sleeve, the 
keys, which at their lowest range are flush with the surface of 
the sleeve, are expanded or contracted, so that each size mandrel 
is capable with one set of keys of holding various diameters, 
(Accepted February 9, 1887). 


SMALL TOOLS. 


4837. H. Lucas and A. H. Bishop, Birmingham. 
An Improved Wrench. (6d. 2 Figs.) April 7, 1886.—Ac- 
cording to this invention the adjusting jaw is made to slide in a 
slot formed between the two sides of the stem of the wrench. 
(Sealed March 18, 1887). 


4910. G. Clark and W. H. Shephard, Sheffield. Im- 
provements in the Method of Cutting Out Shovel 

lates and in the Cutters for the same. (8d. 4 Figs. 
April 8, 1886.—Sheets of steel of double the width of the blade are 
ee and a complete shovel plate is cut off without waste at 
each stroke of the cutter which isshaped to the outline of a shovel 
blade and strap. (Accepted February 9, 1887). 


short radius (S 





. left or vice versd, but at different angles. (Accepted March 2, 


. 


15,662. H. M. Myers, Beaver Falls, Penn., U.S.A. 
Improvementsin the Method of and Means for Mak- 
ing Shovels, S$ es, and Scoo (8d. 15 Figs.) No- 
vember 30, 1886.—The improvements consist in splitting the tang 
of a heated blank and forming the socket for the handle, partly 


and the like. (84. 7 oe.) March 17, 1886.—This invention 
poe to 3 _ of an Arc! eg oy screw ee —— 
and formed in lengths adapted ted together an en 
apart as required. (Sealed March 25, 1887). 

3923. A. Heywood and E. McGee, Manchester. 
vements in Safety Appliances for the — 
or broiste or Lifts. (8d. a P 





8.) March 20, 1886.—The im- 





reducing the blank uy passing it ee rolls tang 4 
then through other rolls first tang, then blade foremost, then re- 
ducing the tang to proper dimensions for handle straps, pickling 
the blank, then reheating the same, and finally completing the 
rolling and pointing of the blade. (Sealed March 25, 1887). 


15,684. C. J. Hermann, Bielefeld, Germany. Im- 
provements im Vices. (8d. 6 Figs.) December 1, 1886.— 

he improvements comprise a LJ or |_-shaped frame carrying a 
removable jaw, and capable of being drawn out, pushed in, and 
adjusted and held by means of a sliding pawl engaging with a 
fixed rack, and governed by a cciled or flat spring, and operated 
by links and levers. The vice is supported on a turntable carried 
by a central pivot and formed with teeth or catches which at 
times engage with corresponding catches formed on a fixed sole- 
plate beneath the turntable, (Sealed March 11, 1887). 


14,908. H. Brockas, Lewisham, Kent. Improve- 
ments in and Connected with Automatic Wrenches 
or Spanners, (8d. 6 Figs.) December 4, 1885.—Two pieces 
of metal Aand B, having hexagonally shaped opposing faces, are 
fitted to one another sothat the part Bis capable of sliding along 
the part A. Hinged to the part A is a lever C, one end of which 
forms a handle by which to grasp the spanner, whilst the other 











end is formed as a cam abutting against part B. On moving the 
lever C so that the cam end moves towards the inclosed nut, 
the cam will press the jaw B towards the opposing jaw of the 
part A. Fig. 1 shows a box spanner; Fig, 2 shows an open 
spanner with the part B separate ; and Fig. 3 illustrates this in- 
vention as applied to an open double-ended spanner. (Sealed 
February 11, 1887). 


DRAWING, ROLLING, AND FORGING. 


396. G. F. Simonds, Fitchburg, Mass., U.S.A. Im- 
provements in the Manufacture of Rolled Metal 
Articles and in Apparatus therefor. [6d.) January 9, 
1886.—This invention relates to rotary and other dies for the 
manufacture of toothed pinions, fluted rollers, or other articles 
which are polygonal in transverse section, or which have grooves 
or projections extending parallel with or inclined to their axes. 
jealed February 15, 1887). 


576. J. Colquhoun, Tredegar, Monmouth. Im- 
tag =r nes in the Manufacture of Metallic Sleep¢ 
or Railways and Apparatus Used therein. (11d. 7 Figs.) 
January 13, 1886.—This invention ‘has for its object to convert 
rolled plates into finished sleepers without addition of heat beyond 
that originally imparted tothem before rolling. This is effected 
by means of a special arrangement of machinery such that the 
rolled plates are forthwith delivered into a heat retainer and re- 
gulator lined with non-conducting material, whence the plates 
are delivered at a suitable temperature to a press or stamping 
apparatus in which the required form is imparted to them. 
Thence they are transferred to a punching apparatus, and before 
the heat imparted for the rolling process has become dissipated, 
they are conveyed to pickling apparatus consisting of a bosh or 
well with a semicircular bottom having a shaft suspended over its 
centre. This shaft is provided with radial arms, and when rotated 
by an engine or other means, the still hot sleepers are pushed 
around the sweep in which is the coating liquid, and finally pass 


awav down an inclined plane, (Sealed January 18, 1887). 
3747. J. ¥. Hall, Sheffield. Improvements in the 
Construction of Forge and Tilt Hammer Helves. 


(6d. 3 Figs.) March 17, 1886.—Inventor claims constructing forge 

and tilt-hammer helves of a single hollow steel casting, thus dis- 

nsing with wood helves and the expensive forgings used in con- 
unction therewith. (Sealed March 25, 1887). 


5436, J. P.Serve, Givors, France, Manufacture of 
Ribbed Tubes for Boilers and other (8d. 
11 Figs.) April 19, 1886.—Ribbed tubes are manufactured with- 
out joints by drawing them from ingots or blanks having ribs 
through successive dies over successive mandrels. Ribbed tubes 
may also be made with welded, brazed, or other joints, by longitu- 
dinally corrugating plates and closing the corrugations to form 
ribs, then bending the plates thus ribbed to circular form, uniting 
their edges and further closing and shaping the ribs. Ribbed 
tubes made of copper may be given greater stiffness by convert- 
ing them partially into brass by galvanising them with zinc, and 
then keeping them heated for a sufficient time for the zinc to 
penetrate the pores of the copper, and form with it a species of 
alloy. (Accepted February 19, 1887). 


. F. B, Felt, Pullman, Illinois, U.S.A. Im- 
provements in the Manufacture of Iron Bars, 
Plates, and similar (8d. 3 Figs.) November 
23, 1886.—The improvement consists in forming a fagot from 
pieces of scrap so arranged that the original fibre of the iron in 
each piece shall be parallel to the fibre in the other pieces and to 
the sides of the fagot, and then heating and reducing the fagot by 
rolling it longitudinally into a bar. Sections of such bars are 
then piled together, reheated and compacted and reduced by 
hammering to the form of a plate, shaft, bar, or axle. (Sealed 
March 1, 1887). 





pr ts consist in the combination with a platform or a series 
of platforms suspended from and bel: 

of a platform or series of platforms suspended above the cage by 
means of collapsible or telescopic connections or supported above 
the cage. (Sealed March 25, 1887). 


4026. W. T. Eades, Birmingham. A New or Im- 
peeves Portable Lifting Block or Hoist. [lld. 5 Figs.) 

arch 23, 1886.—The hoist is suspended by a swivelling hook c. 
On the horizontal shaft d are mounted a hoist-wheel ¢, a toothed 
pinion f, and a ratchet wheel g. Connection between the hoist- 
wheel and the pinion is effected by clutch faces f2. In the lower 
part of the framing is a second shaft Ah carrying a large toothed 
wheel ¢ — with the pinion /, and a lifting wheel j, around 
which passes the chain to which the weight is suspended. The 


low the cage of a hoist or lift, 
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load is prevented from running back by the pawl k. To lower the 
weight, the hoist-wheel ¢e is turned in the required direction, and 
the clutch faces f? a slightly apart, relax their hold and 
allow the weight to descend at any desired speed, according to the 
pull given to the chain—that is to say, the lateral thrust exerted 
upon the collars d? of the shaft d on the forcing asunder of 
the parts by the inclines f? moving in a reverse direction upon 
each other. (Sealed April 1, 1887). 


5746. S. Pitt, Sutton, Surrey. (L. Gonin, Lausanne, 
Switzerland.) ————— in Hydraulic and Pneu- 
matic Lifts Traction Apueratns, (8d. 7 Figs.) 
April 27, 1886.—The air or water under pressure is caused to act 
upon a piston M contained within a tube which is made in lengths 
bolted together and stiffened by flanges so as not to open under 
the pressure. The tube has a slit formed in it longitudinally from 
end to end, which is closed by a continuous flexible valve A. The 
seat of this valve is formed by the side walls of theslit. The piston 
is provided with an arm which projects out through the slit in the 
side of the tube and is attached to the load to moved. The 


valve A is displaced in front of the arm, and then passes into the 
interior of the tube, leaving a space sufficient for the arm to pass ; 
The connecting 


afterwards the valve is returned to its place. 








arm is composed of two cheeks of wrought iron D, D, fixed to 
the rod of the piston M, and brought together on the outside 
upon a small guide carriage with rollers E travelling upon rails F 
fixed upon the tube on either side of the slit. Rollers G, G!, fixed 
the one tothe piston and the other to the exterior carriage, sus- 
tain the valve A at the height required to allow of the passage of 
the connecting arm. The piston rod is supported in the axis of 
the tube by rollers H, 3, soling soe the internal face of the 
tube. The distance between piston M and the connecting 
arm D must always be sufficiently large to allow the valve A to bend 
without strain between these two points. Fig. 1 is a section 
through the tube with the valve closed. Fig. 2 shows the valve 
opened sufficiently to admit of the passage of the checks D, D, on 
elther side. Fig. 3 shows the valve when fully opened. (Accepted 
February 26, 1887). 

9794. T. London, Glasgow, N.B. Improvements 
in Machinery or Aqgeentee Se Rana er See 
Ashes Out of the Stoke-Holes of Steamships ana 

Steam Vessels. (Sd. 5 Figs.) July 29, 1886.—The 
bucket containing the ashes to be raised is attached toa rope which 
passes over a pulley and is fastened to a piston fitting in an air- 
tight tube communicating with the condenser. The pressure of 
the atmosphere above the piston in connection with the vacuum: 
produced underneath it, forces down the piston and thus raises 
the bucket. (Sealed January 11, 1887). 
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6d. 2 Figs.) April 19, 1886.—The piston-rod a of the steam | supposed that the grab is filled and has been lifted to the height 
BLOWING. pas ty | the piston-rod ec ny gid pore erlotes: d ores pans at —_— oo are to be = Sechersee- tae eerne chains J 
oult, Lond nected to the link e. e thrust of the rods a and ¢ is maintained | are lowered and the opening chains Lare preven’ rom lowering, 
a U. iy Pa aan EE Ba pnb wet in the proper plane by means of a guide rod Be a through a | so that the latter will haul up the buckets A by the pins G and so 
Fans or Wheels. (8d. 4 Figs.) January 25, 1887.—The im- | sleeve formed on the link e, and carried in brackets g attached to | open the buckets as shown in Fig. 2. If then the grab be allowed 


proved ventilating fan is constructed in two sections A, A'!, each 
section consisting of a series of blades mounted upon hubs C at 
an to the axis of the shaft D with the inner straight edge 
of blade A lying in the plane of the rearface of the section, 
and the outer curved edges forming the front face of the section. 
The two sections A, A', are united a common shaft D with 
the planes of their inner faces abutting, and the outer ends of each 





blade secured to a common peripheral central rim E. The con- 
cave inner surfaces of each two alternate ——— front and rear 
blades form ch Is for the passage of air through the fan at an 
angle to the axis of the fan corresponding in degree with the angle 
at which the blades cross the shaft D. The “— fan pre- 
sents an elliptical outline in central cross-section (Fig. 2). e! 
this compound fan is rotated, the blades on the front or feeding 
face draw the air into the fan, whilst the blades on the rear or 
d ng face beat off the surrounding air and form a vacuum 
the discharged column of 





at the rear of the fan and in advance of 
air, (Accepted February 26, 1887). 
in Bi wine i rin ee }] March 31, 1886. 
o spore . 8. arc - 
This invention has for its object to obtain a sufficient strength of 
blast without running the apparatus at a high speed. The im- 
proved blower comp a circular air ch consisting of a 
number of separate communicating sections A. Upon the flat 
face of each section is fixed a bellows F of ordinary construction 


Improvements 











having an inlet clack G and an outlet clack G'. The bellows are 
by connecting-rods attached to cranks upon the driving 
which is fixed in the centre of the apparatus, and is su 
ported by brackets at the sides. As the driving shaft is revolved, 
the bellows are ned | closed in = rd rotation, no two 
bellows being in the same position at the same time, so that 
a continuous current of air is thus obtained, free from any 
objectionable pulsation. (Accepted February 2, 1887). 


764, F. Pearn, 8. Pearn, and T. Addyman, Man- 
chester. Improvements in Pumps. (8d. 1 Fig.) Jan- 
uary 18, 1886.—This invention relates to the construction and 
combination of pore ogee J —_ its y sgen “¥ packin 
arrangements, espec’ pumps where the ram is arrang 
between two columns that serve as .valve chambers, and carry 














attheir upper ends the steam cylinder A and other parts for work- 
ing the pump. The dou ing ram c¢ is connected directly 

the ney Amer sser Bg 5-4 lower pron h A ram 
passes through a ng gland d, upper end of the ram 
works in a cylinder or cles é, the lower end of which is within 
= Ay packed by the packing arrangement d. (Sealed January 21, 


5423, H, Long, Bristol, An Improved Steam Pump. 








the frame h. The eccentric sheave 7 is formed on the disc crank k 
secured to the shaft J, to the outer end of which is fitted the fly- 


—== 


























wheel m, which, in addition to assisting the engine over the dead 
centres, operates the slide valve spindle by means of the rod 0. 
The crank k is connected to the link ¢ by the connecting-rod k!. 
The stuffing-box end of the steam cylinder b is cast cl except 
that an orifice for the piston-rod a is provided, thus obviating a 
een joint at that end of the cylinder. (Accepted February 23, 


16,387. H. E. Nowten, 


London. (C. C. Worthington, 
Irvington, New York, U.S. , 
cting 


.) Improvements in Direct 
Part of which Improve- 
7 e Direct-Actin: 


e g Engines 
gen 6.) December 14, 1886. The object 
of this invention is to provide means by which the steam can be 
used expansively in a di ting pumping engine without the 
employment of compound cylinders or other means for securing 
an even distribution of the power throughout the entire stroke. 
This is effected by the combination with the pump of the force 
main connected to it without the intervention of anairchamber, and 
an ‘‘ equaliser” or force chamber located at such a distance from 
the pump that the column of liquid in the main between the 
equaliser and the pump, will have sufficient inertia to perform the 
function of a flywheel, and arranged to exert a yielding pressure 
upon the column in the main, whereby that portion of the column 
between the equaliser and the pump may move at varying velo- 
cities without affecting the velocity of the column beyond the 


A Pum 


ments are 
{le 1d. 


equaliser. (Sealed March 25, 1887). 
MISCELLANEOUS. 
15,709. A. Attwood, Ul . Im- 
vements in Continuous Power Presses for 
Making Cartridges or Pellets of Gunpowder, Lime, 
Coffee, Tea, other Concretive Substanc ; 
3 Figs.] December 21, 1885.—This improved is desi to 


enable & continuous supply of compressible material to be fed into 
the machine and discharged continuously in the form of cylin- 
drical, square, triangular, or other shaped poles, of any desired 
length and diameter. The comp die , G have 


vertical motion due to the horizontal travel of the. crosshead c | thereft 


and links D, D, through the medium of the levers E, E'. Between 
these plungers revolves a horizontal circular block H having a 
number of vertical dies J setin it near its outer circumference 
which are brought in rotation between the vertical plungers F, G 
by a pawl and ratchet motion operated from a covered cam on the 























main shaft A. Each die has a loose bottom plug K resting on an 
inner shoulder of the die, the plug being extended below the 
bottom of the die as far as the bottom plunger rises; so 
that the latter does not enter the die at all, but the material 
is compressed between the top plunger F and the loose wee x. 
The compressed cartridges are discharged upwards by a third 
lunger L working vertically under the other side of the circular 
ie block H, and taking its motion from the extended end of the 
lower main lever E’. As the cartridge is ejected from the die it is 
taken between a pair of india-rubber rollers and lifted either into 
a box or on to a canvas band, by which it is taken to the packing 
bench. The feeding apparatus consists of a r M, under 
which ino mowing bee b: — the we 2 any 
scharged in e dies before they pass between the plungers. 
(Sealed December 28, 1886). 
Lyon, 
Ap 


1109. J. Shanks and J. G. 
ts in Excavating 
January 25, 1886,—The buckets A, A, of rab or excavator are 
attached by joints to the crosshead B. each of the buckets 
at D, are join ends of knuckle levers E which are jointed 
at their other ends to the crosshead B by pins H. The knuckle 
levers E are themselves jointed together by pins G to which are 
attached by links K K2 ively the heaving chains J, 
and the opening chains L. M are bolt rollers or pulleys on the cross- 
head for guiding the heaving chains. Referring to Fig. 1, it is to be 


Arbroath, N.B. 
tus. (8d. 5 Figs.] 











to fall to the earth, and the heaving chains be wound up, the 
buckets A will close and fill themselves with earth. The grab is 
then raised to the required height, and its contents discharged as 
described above. (Sealed February 1, 1887). 

2004. J.Gamgee, London. Improvements in Tur- 
bines and other Water Wheels, (8d. 1 Fig.) February 11, 
1886.—According to this invention a turbine or other water-wheel 
is placed and operated in an air-tight tank containing compressed 
air and water flowing under pressure generated by an automatic 
hydraulic circuit actuated by forced flow of liquid through a jet 
pump or ejector. (Accepted January 22, 1887). 


3803. KR. Wilson, Rail Forge, Bishop Auck- 
land. A Com: d Drill for Bore Rods for Use in 
Collieries, es, and other Places, {éd. 1 Fig.) 
March 18, 1886.—Inventor claims a drill having two or three seta 
of cutters, formed on and in one piece with the drill, for the pur- 
pose of drilling long tryholes, with the small part of the drill 

ci ‘Sealed April 





P ° posing a small area to the pressure. 
1, 1887). : ~ ¢ 
3971. J. M. Macdonald, London. (7. D. Williams, 
Panmure, South Africa.) Im: ents Stamps for 
juartz and other Ores. [ls. 1d. 8 Figs.] 


March 20, 1886.—This invention relates to ore stamps in which the 
stamphead is attached directly to the piston of a cylinder and 
worked by steam or compressed air; the motive flui re used 
only for raising the piston, and the effective blow delivered by the 
stamp being due partly to the action of gravity and partly to the 
compression of the air confined above the piston during its _— 
stroke. The improvements have for their object to enable the 
cylinder of the stamp to be lowered as required Pp 

for wear of the stamp head and bed-block of the mortar, and also 
to provide an auxiliary valve operated by a su lementary piston 
whereby the points of admission and of cu of the main valve 
(which has a travel invariably proportional to, and reciprocal 
with, the stroke of the main n) ~~ be determined, and 
whereby the height of rapidity of the stroke may be controlled 
rer aed or be varied by the attendant. (Accepted February 


5557, E. G. Cleather and 8S. Davis, Brighton, 
Sussex. Improvement of Needles. [8d. 3 Figs.] April 
22, 1886.—Inventors claim a needle with a slit formed through one 
side piece of the front end of an elongated eye and with the for- 
ward end of this side piece set somewhat inwards so that a looped 
thread when drawn kwards along the needle dro; 
comes to the end of this side piece or catch, and is thus readily 
brought over the opening into the eye, and can without difficulty 
be drawn into the eye. (Accepted February 12, 1887). 


8385. A. J. Boult, London. (J. F. Ross, Toronto, 
Canada.) Improvements in Soldering and Machines 
for. (8d. 2 Figs.) June 25, 1886.—The can, or other 
cylindrical article to be soldered, is caused to revolve, and is held 
against the point of a soldering iron partially immersed in the 
solder (which is kept in a liquid condition by heat applied to the 
containing basin) so asto derive a constant supply therefrom to 
apply to article pressed against and moving past the soldering 
iron. The soldering iron is pivotted and weighted so as to hold its 
point against the article to be soldered. (Sealed March 29, 1887). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
our ho with illustrations of inventions patented in the 
United tes of America from 1847 to the present time, and 
reports of trials of =. law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 











Liverroo, Eneingerine Soorety.—The usual fort- 
nightly meeting of the above Society was held at the 
Royal Institution, Colquitt-street, on Wednesday even- 
ing. April 6th, the President, Mr, John J. Webster, 
-Inst.C.E., being in the chair, when apap was read 
by Mr. J. J. Campbell, entitled * ——— Engines for 
Atlantic Navigation.” The author, after alluding to the 
interest that attaches to the question of the best type of 
engines for ] Atlantic steamers, referred to the remark 
made by Mr. John, of Barrow, in his paper read at the 
Liverpool meeting of the Institution of Naval Architects 
last: summer, that the large Atlanticlines had been rather 
behindhand in not having ado the most recent types 
of machinery. Having descri the principal t of 
engine hitherto employed in Atlantic steamers, he then 
spoke of the large consumption of coal in these vessels as 
compared with others, p ed to express his opinions 
on the chief causes of it, especially on insufficient expansion 
from the engines being too small for their power, and 
pointed out that the increase in pressure and piston speed 
adepted of late years had been utilised almost exclusively 
in obtaining more power in proportion to size and not in 
producing economy of fuel. Having indicated some of 
the defects in existing types of engines, the author exhi- 
bited several combined diagrams from the engines of 
Atlantic and other steamers, and described the various 
methods in use for combining indicator cards, advocating 
the system recommended by Mr. Schénheyder at Mid- 
dlesbrough, and showing its advantages over the others. 
He then described a type of six-cylinder three-crank 

uadruple-expansion engine which he had spoken of at 
the summer meeting of the Institution of Naval Archi- 
tects as being in his opinion the best for large Atlantic 
steamers, and exhibited drawings showing its special 
features, indicating the various points in which he con- 
sidered it to possess advantages over the types of engines 
now in use or proposed. 
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THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 


' strangely, for the present outlet is well defined, but | best known, and has the reputation for producing 
_these gentlemen spoke geologically and talked of }cheap raw material and pig iron, which it has 





thousands of years ago as though but yesterda 
(From our New York CorREsponvDeENT. ) and of times =e this river ei but pag me = 
(Concluded from page 343). | fluently as if within their recollection. Mr. Ash- 
On the evening of February 16 the Institute as-| burner in conclusion showed a profile model of the 
sembled for scientific recreation. The first paper| ridges of Medina sandstone across the north- 
was, ‘Geology and Mining of the Northern Anth- | eastern part of the State, and stated that a coal-bed 
racite Coalfield of Pennsylvania,” by Mr. Frank A. extended all over this region; which statement 
Hill, of the Geological Survey. He stated that was of prime import to all landowners, and naturally 
while the production of the Schuylkill region had | was vigorously applauded by his audience, many of 
doubled, that of the Wyoming region had trebled. whom have investments in that line. 
An account of the glacial pot-holes was given, the 
Nanticoke disaster having occurred but a few miles | SouTHERN CoKEs anp Iron Orgs. 
from here, and was due directly to running into one; Mr. E. V. D’Invilliers then read a paper prepared 
of these pot-holes. Some twenty-seven men were by himself and Mr. A. S. M‘Creath, of Harris- 
killed at this mine, and it will be recalled that after' burg, Pa., entitled ‘‘ Comparison of Southern 









































VAN DEPOELE’S 


spending a long time and considerable money the 
company had to abandon all efforts to reach them. 
The author alluded to this disaster in passing, and 
then proceeded to describe a new mineral called 
dopplerite, which is found in the Scranton peat 
bogs. The difficulties of mining on account of 
buried valleys were dwelt upon, and the reason 
why shafts could not be sunk in the portion of the 
Wyoming valley, south of Scranton, were shown, 


north-west edge of the flats. 
Mr. Ashburner followed in the same vein, as he 


too had been connected with the Pennsylvania | 


ieological Survey ; he spoke of the buried valley of 
the Susquehanna and the difficulties of finding its 
outlet, and reached the conclusion either it was 
yet undiscovered or else a subsidence of the 
crust had closed it up. To the river god 
beoutit ul stream which flows so calmly through this 
valley, 





| Cripple Creek. 


h , |in the famous oil regions of Pennsylvania. 
ence the coal must be mainly worked from the | writer knew of a case where a certain plant was sold 


| of 2,900,000 dols, ever since. 
earth’s | 
of this Creek districts had been 


all this learned talk must have sounded | 


ELECTRIC MOTOR. 


Cokes and Iron Ores.” This proved of considerable 
interest, because just at present there is a great 
‘‘boom” in minerals and metals in Tennessee and 
Alabama, especially around Birmingham, Ala., and 
Chatanooga, Tenn. The districts selected were these 
two, and that of South-western Virginia known as 


Fortunes are in these sections made as rapidly as 
The 


for 100,000 dols., and the owner congratulated him- 
self he had done an extremely good thing, and yet in 
a few months it brought 3,000,000 dols., and is pay- 
ing on that basis. He told your correspondent he 
had kicked himself black and blue over the loss 


The Birmingham, the Chatanooga, and the Cripple 
rsonally inspected by the 
authors of this paper, and their characteristics were 





carefully considered. The Birmingham was the 


‘obtained in spite of many natural disadvantages, 


the great drawback being lack of water and its dis- 
tance from a seaport. This has been supplied in 
part by railroads, three having been built in an 
almost incredibly short time, and three great lines 
centre at Birmingham. It might be said here, that 
the people are almost insane on the subject of rail- 
roads and are bonding their towns and gridironing 
the State of Tennessee in a most remarkable 
manner. If in the language of your Mr. Gilbert, 
‘*Tt isa glorious thing to be a pirate king,” this 
glory is as nothing to that surrounding a “ rail- 
road king” in Tennessee. The ores of the region 
were stated to be Clinton or Red Mountain ores, 
and the principal workings are along the outcrop in 
long cuts 40 ft. to 50 ft. deep by short cross-cuts 
through the overlying measures, and by a slope 
now sinking on the bed from a little above water 
level. The total thickness of the ore bed is about 
22 ft. in two main seams with a thin slate parting, 
the upper and richer bed being 9 ft. to 11 ft. thick, 
and the other a finer grained laminated bed running 
to 13 ft. The lower portion is now being worked 
in the open cuts. This is only a temporary and 
provisional method, as it is difficult, on account of 
the broken nature of the roof, to mine by tunnels 
and drifts. The daily ‘‘ output” is about 750 tons, 
and they claim it costs 50 cents per ton on the cars, 
and 1.15dols. at Birmingham furnaces. The ore is 
well adapted to the manufacture of mill and foundry 
iron, but not suitable for Bessemer steel, being 
high in phosphorus. The coal comes from the Pratt 
vein of the Warrior Run coalfield, the seam being 
4} ft. to 5} ft. thick. It was pronounced to be 
good for coking by the authors, although the writer 
has heard the view expressed frequently that it was 
not altogether satisfactory for charging, as it 
‘*broke down” too soon in thefurnace. The yield 
of coal is about 4000 tons to the acre. The furnace 
flux comes from the sub-carboniferous or mountain 
limestone district some twenty miles north of Bir- 
mingham. There were in active operation January 
1, 1887, some ten furnaces with an output of 
270,000 tons perannum. The result of the analyses 
of the ores dried at 212 deg. Fahr. may be seen in 
the Table on the following page. 

In regard to the coke, the following Table will 
show its characteristics : 





Coke from Pratt Coal Bed, Warrior 
Coalfield. 





| | 
| 2. 8. | 








ie ° zx. 
Water .. on 192 -130 -180 | .128 
Volatile matter -758 1.130 640 | -685 
Fixed carbon .. 88.875 86.478 89.164 | 84,678 
Sulphur .. 1,182 1.049 .670 1.879 
Ash ae 8.993 11.213 9 346 12.630 
Total 100.000 


--| 100,000 100.000 | 100.000 
| ' 





It may be remarked that the samples of coke and 
of ore were taken at random from the various piles, 
and no care was exercised in their selection. 

In regard to the Chattanooga district, it is in 
many respects similar to the Birmingham, but has 
better water facilities. The Table following shows 
the ores and their analyses : 





| ! 
Red (Dyestone) Ore, Clinton Forma- 
tion. No. V. 




















Brown 
(Limonite 
| Ore. 
_— . b. Hard No. ID. 
| a. Soft Fossil Ore. ‘Fossil Ore. 
| 
| . a | 4 5. 
Metalliciron ..| 56.250 | 44.700 | 49.150 | 26.660 53.495 
Phosphorus. 611 -429 607 | -388 +205 
Silicious matter..| 9.570 | 19.760 | 14.480 | 8210 11.330 
Phosphorus in 100 
parts iron 1.086 | .959 | 1.285 1.458 383 
Lime (CaO) "1 | aa 27.070 





The furnaces are more scattered than in Alabama. 
The coke analysis is not given, as the authors pro- 
nounced it unsatisfactory in its character. 

In respect to the Cripple Creek district, this is 
the least developed of the three, but in the writer’s 
judgment is not likely to remain so for a great 
while. Very recently a project was brought for- 
ward to develop this very region, and your cor- 
respondent has it under advisement. If carried 
out, these waste places may not ‘‘ blossom as the 
rose,” but there will be a hum of industry in that 
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ANALysIs OF RED 


Mountain OREs. 





Red Ores from Clinton Formation. 


No.V. 


Brown (Limonite) Ores. 








a. Soft Ore. 


Cambro-Silurian Limestone. 
b. Hard Ore. No. IL 





| 

| 

| 

| | 

| te Garg ae a le 





..| 62.425 | 62.650 | 52.275 | 
262 | 270 | 898 | 
17.600 | 17.770 


} 
| 
iron soa Obs 1 KOR 4 td BIR piso) | 
Lime (CaO) ie we os vn 


39.525 
341 
13.080 


862 
15.040 


Metallic iron 

Phosphorus ° 
Silicious matter .. es 
Phosphorus in 100 parts 


| 
5. | © 


% | 10 
| 39,825 49.812 | 48,500 
341 4 


mae | 885. | ; 466.449 
12.050 | 11.100 8.330 aa 


19,990 
-867 824 | 1,157 935 926 
, 15.310 | 15,040 | 


8. 
53.750 
622 





39.425 








valley which will remind its inhabitants of one of 
Stonewall Jackson’s raids during the war. 

The ore is principally brown hematite or limonite 
from two grand geological horizons. It is of high 
grade, and being free from phosphorus, is well 
suited for Bessemer steel. In the general excellence 
and purity of its coke, and in the cheapness with which 
raw coal is mined, Virginia is well in advance of 
either Alabama or Tennessee. The coal bed is 
from 10 ft. to 12 ft. thick, and yields about 10,000 
tons to the acre. The flux for the Virginia fur- 
naces would all be derived from the purer portions 
of the Cambro-Silurian limestone formation No. IL., 
which is in striking contrast to that of either of the 
other two districts, which is largely mountain lime- 
stone of the sub-carboniferous formation. 

In respect to coke, this region is particularly 
fortunate, and supplies a superior article, the 





running into the car and turning the motor. A 
chain belt is connected to a cog-wheel on the axle, 
and thus the car is propelled. 

The dynamo is what would be called a 50-light 
machine, and runs two cars over about two miles 
of track, in several instances up steep grades about 
200 ft. to the mile. Many claims are made for this 
system, and one great one is economy. In estimating, 
however, in Scranton, the fuel can be considered as 
nothing, or nearly so, as culm, or refuse coal, is used, 
and it can be had for the hauling. It must be said, 
the impression produced on the writer was not 
favourable. The two cars seemed to be nearly all 
the motor could handle readily, and on one grade 
the rate of progress was extremely slow. The cars, 
however, were beautifully manceuvred, being 
started, stopped, and backed with the greatest 
ease and rapidity. An overhead wire is always 


objectionable, and as this has to be supported and 
braced sometimes by two poles, it was rather more 
unsightly than usual. 

If the impression on the writer’s mind was un- 
| favourable, what shall be said of the impression on 
that faithful monitor by which his life is guided 
—he does not mean his conscience, that was past 
any effect from electricity—-but his beautiful watch 
of which he has always been so proud, and which 
has hitherto varied but a few seconds in a month or 

Its percentage of fixed carbon (.92), and its low| two. On entering the car the writer sat next to the 
percentage of sulphur need no comment, and its | partition which divides the motor from the passen- 
burden-bearing qualities in the furnace, stamp it at | gers. The door was of glass and was closed. On 
once as fuel of the first class. It is now delivered | returning to the hotel, some one suggested that it 
on board cars at 1.75 per ton. Dr. Raymond | was about dinner-time, and on consulting the afore- 
followed this paper with some interesting remarks. | said monitor, it was found to mark 5 p.m. Exclaim- 
Mr. W. J. Taylor appeared to be put on the list to | ing at so early a meal, the writer was reminded that 
read a paper on a ‘* Water Cooler Producer.” The | the session would be at 8 P.M. and it was now 6.30. 
result was very like some of ‘‘ Alice’s Adventures in | The monitor, however, pointed in a most shamefaced 
Wonderland.” Mr, Taylor announced that the cooler | manner to 5, and actually had the mortified manner 
was in operation, but the paper had not yet been | of aschoolboy caught ina lie. It then emphasised 
prepared. The particular feature of the ‘‘ cooler,” | matters for the next three days by dropping 15 
which is intended to produce heating gas, was the | minutes daily, evidently being so impressed by the 
arrangement for cleaning the bottom. A revolving | alleged economy of the electric motor, as to at once 
plate catches and holds the ashes while at rest, but | apply the principles to economy of time. For ‘‘timeis 
when in motion the ashes were worked out on the | money,” and a watch that can save 15 minutes daily 
sides. The great thing was to prevent the coal | prolongs its owner’s life by a number of years 
from sticking to the sides by allowing it to rest | theoretically, and we judge that all the saving in 
on the revolving plate, and turning it so that the | the motor will prove in its turn to be a theoretical 


analysis of which is given below : 


| No.1, | No. 2. 


+182 
-719 
92.248 
-565 
6.286 


| No. 3. 








-196 
494 
92.585 
677 
6.048 


| 100.000 


-664 
1.059 
92.816 
-548 
4.913 


Water.. oe 
Volatile matter 
Fixed carbon 
Sulphur 

'. es 


Total .. 








100.000 | 100.000 








fire is kept in motion, the water meanwhile keeps | one. 
the sides cool. It was stated that Scranton burns 
6000 tons of culm per month. 

The next morning the party assembled to examine | 
the Pine Brook coal breaker of the Lackawanna 
Tron and Coal Company ; this is one of the largest 
and best breakers in the region. The mine is 
about 170 ft. deep and the coal is hoisted to the 
top of the breaker and passes through the various 
rolls and screens, all sizes being made. There were 
no special features shown, but the breaker was in 


It may be said that this offending watch has 
had to go to Waltham for correction, and if obliged 
to ride in an electric car again, the writer will wear a 
= of silk overalls, or else sit on a pane of glass. 

eturning from this excursion the writer saw three 
small locomotives on the trestle belonging to the 
N. Y., L., E. and W. Railroad, and on inquiry it 
appeared they were a new style of engine having 
three cylinders. The following description may 
serve to describe the engine sufficiently for the 
purpose of this article; the use of them at this 





excellent condition, and those who had seen similar | point was for switching coal cars. ‘‘ This little en- 
ones had no difficulty in imagining its action, for | gine has three 8 in. by 12 in. steam cylinders, four 
out of regard to the party, it was not running at|33in. driving wheels, two outside connecting and 
our visit ; thus we were spared the great amount of | parallel rods, and one inside connecting-rod. No 
dust which fills the air. From here we went through | balancing is needed in driving wheels. The engine 
the works of the Dickson Marufacturing Company, | has six exhausts to a revolution, and the effect on 
and saw some very fine tools. Especially were the | the fire is good. It is claimed that by setting the 
Mechanical Engineers pleased with the travelling | cranks at an angle of 120 deg. the slip is reduced 
crane, wondering how machine shops could have|to a minimum. This engine makes 30 miles an 
existed so long without them. | hour on a 40 ft. grade easily, with a light load, and 
Vax D SE Pk is considered a good machine by those who have run 
At: EPCS SERCEREC SEOILW AY. /her. Its weight is about 12 tons.” 
The Engineers having been invited to visit the | 
Van Depoele Electric Railway, your correspondent | Rat SEcTions. 
thought he would accept their hospitality, especially | To return to the meeting, however, Mr. W. F. 
since it only involved paying his fare (5 cents) | Mattes, chief engineer of the Lackawanna Iron and 
First the plant was visited and the dynamo in-| Coal Company, read one of the most interesting 
spected, an illustration of which is shown on the| papers of the session upon ‘Rail Sections.” 
preceding page. Tt showed the various shapes of rails used by the 
The system consists of an overhead wire with a | different railroads, and the author commented on 
traveller to which an insulated wire is attached | their wear, showing by a number of diagrams the 





effect of the wheels upon different shapes. He con- 
sidered the greatest success attained is in the follow- 
ing directions: Where there is the least wearing 
surface between the wheel and the rail, the greatest 
strength of the web, the best aes and the proper 
radius of the curve of the head. . Mattes showed 
the form now rolled by his company, which was a 
sort of compromise between the various forms 
used by the best railroads of the country. We 
hope io publish this paper shortly in e.xtenso. 
The meeting promptly passed a vote of thanks 
to the author and ordered the subject to be made 
a special order of business for the next meet- 
ing. Mr. Amos Bowman then spoke of the coal on 
the Pacific Coast, which he thought had rather been 
undervalued by geologists not alone as to quality, 
but also as to quantity. 

The ‘* Microscopic Structure of Steel Rails,” by F. 
Lynwood Garrison followed. The author takes a 
$ in. section from the centre of the rail, from this he 
takes a 4 in. block at the head and a piece from the 
side showing the longitudinal structure, two pieces 
from the web, and one from each side of the flange. 
These are subjected to microscopic analysis ; but 
there seemed to be no conclusions reached in this 
paper, nor were any methods suggested to improve 
the character of the rail. 


MIScELLANEOUS PAPERS. 


Then came the reading of papers by title, which 
is not at allto the writer’s taste; if a paper is of 
sufficient value to occupy the attention of a scientific 
body it is worthy of something more than being 
simply named. The secretary in the present case 
was kind enough to give ashort abstract of some of 
the papers, which placed the author’s views to some 
extent before the meeting. The first titular ex- 
position was by Mr. W. H. Adams on the “‘ Saving 
of Sulphur and Ammonia from Gas.” The gas 
referred to being largely illuminating gas, brought 
out an interesting discussion on the utilisation of 
ammonia from the waste gases of coke ovens. Mr. 
Weeks stated that two cars of Camelsville coke 
had been sent abroad for treatment in the Simon- 
Carvé’s ovens. The general opinion seemed to 
be unfavourable to such attempted saving. It 
was done, if at all, at the expense of the coke, 
or, in other words, an attempt to burn a candle 
at both ends. The next paper was by Clemens 
Jones, of Hokendaqua, Pa., on an ‘‘ Apparatus 
for Volumetric Determinations with Potassium 
Permanganate.” The euphonic sounding town 
from which Mr. Jones came, was of such a frighten- 
ing character that no one ventured to discuss 
the paper. and it gave place to one on ‘‘ Mag- 
nesium Carbonate as a Non-Conductor of Heat,” 
by E. Luttgen. This is the artificially prepared 
basic carbonate of magnesia, a compound of the 
carbonate with the hydroxide, the block magnesia 
of commerce. In using it, the substance is moulded 
to form suitable coverings for steam pipes, and 
their fittings and sectional jackets for boilers and 
cylinders, and also to use as linings for refrigerators, 
walls, and roofs of buildings, and fireproof safes. 
The author proceeded to give an account of a 
series of tests made. Various pipes were covered 
with different non-conducting substances, and steam 
was admitted at the end of each hour, the water 
condensed in a supplementary pipe connected with 
each was drawn off and measured. The results 
were as follows : 

. 1. Hairfelt .. oe 

. Carbonate mag- 
nesia oe . 
. Carbonate mag- 
nesia oe 
. Mineral wool 


. Chalmer-Spence .. 
. Shields and Brown 
"8 


Ms ie 
8. Fossil meal 


The average temperature of the steam was 
150.5 deg. Cent. (302.9 deg. Fahr.) The conden- 
sation in No, 1 was 34% grammes per foot per hour, 
and the loss by condensation amounted to 18.39 
kilogramme-Centigrade heat-units per foot per hour. 
The corresponding loss for the other materials, 
respectively, was 


208 grammes, or 348 grammes per 
foot per hour 
227 


228 
231 
250 
255 
270 
845 


87¢ 


44 
42 


45 
573 


18,97 kilogramme-Contigrade heat-units 
per foot per hour. 
19.07 Ditto 


19.32 Ditto 
20.90 
21.33 
22.58 
oe es 28.86 


From these experiments it appears that, of the 
materials tried, the hair-felt covering was the most 
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non-conducting. The magnesia covering ranked 
next, and close upon it came the mineral wool. 
Following this came the paper coverings, and 
finally the fossil meal. 

The conclusions drawn were to the effect that 
magnesium carbonate was not the lightest and most 
durable of all mineral non-conductors, but was the 
handsomest and most efficient of all covering for 
steam pipes ; the summary of various experiments 
appears below : 
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s |S | 88 e8.ie3 
2 leg Es gseiee 
S 2g) as eniee 
~ o | oe |e he 
Description of Covering. “ 3< | as S83 2 s 
i lag 22 b.s38 
Ew | MS Ue 3 Zuissn 
be 2/\8$ Sf&si28 
gPis5 gh GGesn8 
Am [ES | S™ fe OMe 
It. Wrapped with i | | 
1. Hair-felt. rappe wi | 
twine. Burlap jacket... ..| 44 | 12} | 34.66) 17.89| 69.02 
2 ne peat onate i mee 
nesia. Asbestos paper jacke' 
Bands .. eS Re «| 44 20} | 37.83 | 18.97 | 75.29 
8. Sectional carbonate mag- } 
nesia. Canvas jacket. Bands) 4} 20} | 38.00 | 19.07 | 75.68 
4. Sectional mineral wool. As- | 
bestos paper, mineral wool, 
muslin .. a ae --| 53 28% | 38.50 | 19.32 | 76.68 
5. Chalmer-Spence Co.’s cover- | 
ing. Asbestos, hair-felt, paper) 44 28} | 41.66 | 20.90 | 82.95 
6, Shield and Brown’s covering. | 
Asbestos paper, sheathing- | | 
4} 27} | 42.50 | 21.83 | 84.65 


paper .. sg ne pe 

7. Reed’s covering. Asbestos) 
paper, felt paper : | 

8, Fossil meal pipe-covering.| 
Fossil meal, organic fibre ..| 8} 

| 


| 
t | 208 45.00 | 22.58 89.62 
| 
| 


24 | 57.50 | 28.86 (114.54 





Tur ANIMIKIE Rocks. 


Mr. William M. Courtis then presented a paper 
on ‘* Animikie Rocks.” These were not Irish 
rocks, as the title might suggest, and hence have 
nothing to do with the Land League or the Par- 
nellites, but are found in the Lake Superior region ; 
at least, those Mr. Courtis spoke of were. The 
richest specimen of mixed ore carried approximately 
925 oz. of silver, 12 oz. of gold, 24 per cent. of 
nickel, and about 4 per cent. of cobalt. Like many 
other good things no one could tell where this 
sample came from, as an Indian brought it in. 
At Silver Islet, however, Mr. Courtis saw a piece of 
native metal weighing 163 1b., and containing 75 per 
cent. of silver. Dr. Sterry Hunt discussed the paper, 
and stated that the name given to these rocks was 
the Indian name for thunder, and that these rocks 
overlaid the great Huronian rocks, but that the 
eruptive rocks of a later time also overlay the 
Animikie rocks. The latter were later than 
the Huronian series, and after the deposition of the 
ore-bearing slates came a mass of eruptive rocks 
which contained diorite of a much later age. The 
location of these rocks, the fact of Lake Superior 
lying in a synclinal valley with this strata running 
beneath the lake and appearing on the other side, 
were brought out in the discussion that followed. 
Dr. Raymond inquired whether if they were dealing 
with a great mass of siderite transformed into 
limonite, the best ore would not be found on the 
edges of the basin and worthless in the centre. 
Dr. Hunt thought from his experience of siderite 
ore in this State that that would not be the case. 

Speaking entirely off-hand, Dr. Hunt proceeded 
to give a masterly account of the manner in which 
siderite has been changed into limonite, the chemical 
changes which had taken place, and the agencies 
which had been at work during the slow progress of 
centuries to make these changes. He described the 
differences between the formation of the limonite 
ores and the transformation that occurred in the 
Clinton ores. His thorough acquaintance with the 
whole subject was shown by his reference to 
the ores and rocks of the United States, from New 
York to Alabama, as well as in Europe. These re- 
marks were extremely interesting, and as the local 
oa age called them ‘‘a brilliant geological explana- 
ion, 

‘*MopERN ANTHRACITE.” 


At this point Mr. E. S. Moffat, chief engineer of 
the Scranton Coal and Iron Company, exhibited 
& specimen of what he called ‘‘ modern anthracite.” 
It seems that some thirty years ago this company 
sealed a part of a mine to put out a fire init. After 
smouldering for years it was finally extinguished. 
Recently, in driving a heading, they had found an 
old mine prop. The lower end of this showed its 
woody construction, and the centre charcoal, while 
the upper part where the roof had pressed showed 





characteristics resembling anthracite coal. It was 
examined with much interest, and seemed to bear 
out all the statements. A chemical analysis had 
not been made, as Mr. Moffat had only obtained it 
that morning. Dr. Hunt, however, did not think 
that anthracite coal was compressed bituminous. 
‘* Experiments in Matting Sulphides” was read by 
Mr. E. Gybbon Spilsbury, and went into the detail 
of extracting gold and silver ores from sulphides. 


Tue LAcKAWANNA VALLEY. 


On the following morning the party took a trip 
over the Delaware, Lackawanna, and Western Rail- 
road to see the Lackawanna Valley. The writer, 
who took this in summer when everything was 
green, thinks there are few such beautiful land- 
scapes, and even in the changing weather, for we 
had rain, hail, and snow, it was attractive. 

The scene of the Wyoming massacre was pointed 
out, and Gertrude’s praises were sung; the monument 
could be seen from the car windows, but it cannot be 
said to be any addition to the view. ‘* A thing of 
beauty is a joy for ever,” but that cannot be said 
to apply to this monument. The writer had quite 
an argument with a gentleman who was positive it 
was a lime-kiln ; still as a mark of respect to the 
brave men who fell in that battle, and asa genea- 
logical tablet for the whole valley, it has, no 
doubt, its uses. All the aristocracy of the 
Lackawanna Valley have an ancestor whose name 
is inscribed on this stone. The afternoon was 
passed in hearing a paper on the ‘‘ Roasting Kiln 
at the Musconetcong Iron Works,” and in electing 
Professor Egleston, of Columbia College, President 
of the Institute. The banquet in the evening closed 
the session, and it is understood that the fiftieth 
meeting is to occur at Salt Lake City, Utah. If 
this is carried out no doubt many respectable 
Mormons will apply for membership, and if they 
bring their families to the meetings in future, there 
will be an ample supply of lady guests. Some 
method must be studied, however, to distinguish 
the various wives of, say, Mr. John Smith. Shall 
it be numerical or alphabetical—Mrs. John Smith 
No. 1, 2, &., or Mrs. Smith A, B, C, &.? But 
we have all summer to settle it, and our wise Council 
will no doubt be equal to the emergency. 








MESSRS. CRADOCK AND O©O.’8 WIRE 
AND WIRE ROPE WORKS. 
(Concluded from page 344.) 

Tue method of forming wire strands may now 
be explained in connection with Fig. 3, on page 374, 
which represents one type of strand - making ma- 
chine employed at these works. The selected wires 
of a requisite gauge—dependent upon the class of 
strands to be formed—are wound upon the bobbins 
A and placed in the flyers of the revolving frame 
B of the machine. The machine illustrated has 
six bobbins or wires to the strand, and is a size 
largely used in the trade. The outer ends of the 
wires coiled upon the bobbins are passed through 
apertures provided in the rotary framing, to the 
perforated revolving nozzle C, and thence through 
the fixed closing block or tube D, to the draw-off 
drums E. The hempen or wire core is drawn into 
the centre of the wires through the hollow shaft F 
of the rotary portion of the machine. As will be 
seen, the wire bobbins are arranged tandem fashion, 
and consequently the angle at which the wires are 
drawn through the nozzle C to the closing con- 
trivance D is aslight one; this also serves to lay 
the wires compactly without materially bending 
or straining them, and further pushes back any 
slack which may arise from difference of tension 
on the bobbins, &c. The latter are mounted in 
flyers controlled by an eccentric motion at the back 
of the machine, so that whilst the framing B re- 
volves they are always maintained in a vertical 
position, and thus any individual twisting of the 
wire is prevented. Each bobbin is mounted on an 
independent axis and provided with a tension cord 
and set screw so that the wires may be paid out 
uniformly, 

The drawing-off drum E is driven by a train 
of gearing G, actuated by a spurwheel on the re- 
volving portion of the machine, which is pro- 
portioned to drive the drum E at a certain speed 
to obtain a required length of lay in the strand, 
or in other words, whilst the bobbins and frame are 
making one complete revolution, the periphery of 
the draw-off drum is arranged to receive an angular 
movement proportional to the lay required. When 
it is desired to change the lay of a strand, a different 





arrangement of gearing is substituted. The com- 
pleted ——. of the strand is wound upon a bobbin 
H, and is afterwards removed and placed in the 
flyers of a rope-closing machine of similar construc- 
tion to the strand machine already described. When 
it is required to form strands in a long length, the 
wires are separately united by brazing or tucking, 
and in this manner a practically continuous strand 
of almost any length can be produced. 

The process just described refers to the manu- 
facture of a simple or six-wire strand, but it will be 
understood that strands of twelve or eighteen outer 
wires can be produced by using a similar but larger 
machine. 

The wire strands thus formed and wound upon 
the terminal bobbins, are afterwards removed to 
the rope-closing machines, which are very similar in 
construction and operation to the strand-forming 
machine, but are driven at a lower speed. For 
example, whereas the velocity of the former may 
be from, say, 15 to 30 revolutions per minute, the 
latter attain a speed of about 110 revolutions, and 
in some types of stranding machines it may exceed 
200 revolutions per minute. 

Fig. 4 shows one type of rope-closing machine 
used at these works, and represents a very large 
class of machine designed for closing 24 tons of 
strands in one continuous length ; this has recently 
been employed in making ropes for the Melbourne 
cable tramways, These ropes were constructed of 
patent crucible steel wires, with a circumference of 
3% in., and mostly of about 8300 yards in length 
weighing 24 tons 13 cwt., and formed in one con- 
tinuous piece, without a splice. There are six 
bobbins in this machine, each capable of holding 4 
tons of strand, and when it is fully loaded, the re- 
volving portion weighs about 37 tons. The bobbin 
frames are shown at A, carried by the shaft a, and 
in which the flyers b are arranged for carrying the 
strand bobbins B. The action of the flyers is con- 
trolled by the crank and eccentric motion D, so 
that as the frame revolves, the bobbins are always 
maintained in their normal or vertical attitude. 

The revolving portion of the machine—which, as 
before stated, weighs nearly 40 tons—is carried 
in bearings E and upon friction rollers F. The 
supporting shaft a is 8}in. in diameter, and com- 
posed of the best Lowmoor iron. The supporting 
rollers have axles of Whitworth steel, mounted in 
phosphor-bronze bearings. The bobbins weigh 
8 cwt. each, and are mounted on independent 
axes, with tension cords and screws C, so as to 
insure them running with a desired speed and 
uniform resistance, otherwise the strands would be 
irregularly paid out. Motion is imparted to the re- 
volving portion of the machine by a train of gearing 
G, operated by a separate engine having cylinders 
12 in. in diameter by 24 in. stroke. 

The draw-off motion shown at I is actuated by 
the spurwheel on the shaft a for driving the draw- 
off drum J. The train of gearing, as also the 
fixed closing tube or rollers, are, however, 
omitted in this illustration, as they are practically 
similar to the arrangements provided in the strand 
machine shown in Fig. 3 already described. K is 
the tarring tank; L are brushes for removing 
superfluous tar; M isa traction pulley, and W a 
weighted or tension roller. The pulley M is driven 
from the shaft of the drum J. 

It is obvious that a machine of this size cannot 
be handled by direct manual power, and therefore 
the hand gearing H is provided for turning during 
the process of placing or removing the bobbins, but 
which is thrown out of gear when the machine is 
put into operation. The bobbins B are lifted into 
or out of position by an overhead travelling crane 
O capable of being moved at right angles. 

When the loaded bobbins are placed in position 
on the flyers, the outer ends of the strands are 
passed through holes in the annular framings P 
to the rotary nozzle Q, and as the framing A 
revolves, the strands are drawn forward from the 
bobbins by drum J of the stationary part of the 
machine, and in this manner the strands W are 
twisted round a core into arope X between the 
nozzle Q and a fixed tube or roller device or drum J. 

The hemp or wire heart r is simultaneously 
drawn forward centrally to the strands, from the 
reel R through a part of the shaft a, terminating 
with nozzle Q ; S represents an ordinary contrivance 
for throwing the driving strap, &c., out of gear, 
when a brake can be applied to the machine. At 
the commencement the machine is driven at a speed 
of about seven revelutions per minute, and is 
gradually increased as the strands run out, and the 
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weight consequently reduced, until a maximum | 
speed of about twenty revolutions per minute is | 
attained, 

All the ropes manufactured at these works for | 
running purposes, or ungalvanised wire ropes, are | 
boiled in, or thoroughly impregnated with, distilled 
Stockholm tar. The usual or old practice of making 
wire ropes is to twist or lay the wires of the strands 
to the left hand, and the strands forming the rope 
to the right hand, and this was once thought abso- 
lutely necessary in order to keep the rope together 
and render it capable of being spliced, &c. Messrs. 
Cradock and Co., however, manufacture compara- 
tively few ropes of this old construction, as they 
have introduced and established a new type known 
as the Lang’s patent wire rope, and which promises 
to supersede all other ropes for aérial transports, 
winding or hauling purposes. The peculiar feature 
of this type of rope is that both the wires forming 
the mnt and the strands constituting the rope, 
are laid in the same instead of opposite directions, 
whereby the component wires are subjected to more 
uniform work and wear. The appearance of the 
Lang rope, when new and after wear, and as com- 
pared with similar conditions of the old style of | 
rope, is shown in Fig. 5, and from which it may | 
be seen that the new construction does not ‘‘ break 
out” at the crown of the strands as in the old form. | 
Ordinary ropes used for winding or hauling pur- | 
poses are usually broken out, and not worn out, | 
that is to say, they are simply rendered useless | 
prematurely, from local wear confined to the crown | 
of the strands. The degree of novelty in the new | 
rope may be thought by some to be small, but | 
lengthy use has incontrovertibly proved that the | 
practical utility is great. | 

At first, the idea of making a rope, in which the | 
wires and strands are laid in the same direction, was 
deemed by some as ridiculously unpractical, as it was | 
considered impossible for such a construction to| 
hold together, and much less be spliced. Experience | 
however has effectually disposed of these criticisms. | 

Presently some examples of the remarkable effi- | 
ciency of these ropes will be given. 

On December 14, 1883, we described Mr. Lang’s | 
ingenious construction of wire rope, first exhibited | 
at the Royal Agricultural Society’s Show at Derby | 
in 1881, and we then expressed an opinion, that | 
about twice as much work might reasonably be | 
anticipated from this system, ai opinion which has | 
since been amply corroborated.. The eminent | 
engineering firm, Messrs. J. Fowler and Oo., of | 
Leeds, at an early date, recognised the value of these | 
ropes, and have availed themselves of its construc- | 
tion for steam ploughing purposes. Messrs. Cra- | 
dock and Co., having acquired an exclusive license, 
commenced manufacturing the same in 1879. The! 
wires, it will be seen, are laid more axially in the | 
rope, and consequently longer surfaces are exposed | 
to wear, whereby the cutting tendency of the wires | 
is reduced and the durability of the rope largely about 10 per cent. more strength, 20 per cent. | wires is a frequent construction employed, but the 
increased. more flexibility, and 50 per cent. more durability | number of wires used varies according to the pur- 

From repeated experiments it has been demon- |than ropes of the ordinary or old construction. | poses for which they are required ; in cases where 
strated that the Lang rope usually possesses | Ropes composed of six strands of seven or fifteen | great flexibility is desired, numerous wires of a 
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fine gauge are employed. This firm has manufac- 
tured the Lang rope up to lengths of about five 
miles in one continuous piece, and excellent results 
have been obtained from crucible steel wires, 
possessing an ultimate resistance of from 85 to 
90 tons per square inch. They also manufacture im- 
proved plough steel ropes at from 115 to 120 tons 
per square inch, as the Lang rope allows of a wire 
of a harder class being used, without the danger of 
breaking on the crown of the strand. The uniform 
wear of the wires in a Lang rope is well demon- 
strated by dissecting the wires of a worn portion of 
rope, when it will be observed that their cylindrical 
section has been worn away and wires of semicir- 
cular sections remain. 

In the manufacture of compound strands or ropes 
the lays of the outer wires have an increasing pitch, 
in order to obtain an equal distribution of the 
working strains, or to arrange that each wire shall 
receive a proportional amount of the strains. 

The following Table gives the circumference, 
weights, and equivalent strengths of some round 
wire ropes of different useful sizes and materials as 
manufactured by Messrs. Cradock and Co. : 





















































Cradock’s Im- Patent i 
roved F Bessemer Equivalent 
ae | eee | Steel. Strength. 
ae | 
g eae 2 32 Se 
5 & s | 8 | 6 ls 38,/38 
2 | 82/3! og 8 | Bg| ws (we eee 
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2 | eo |8) 88 8 |ee\gele ee. 
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: oa ee aia. 5 
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h yi a 13 | 38 6; | 12) |) 18 
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H 10} 4g | 23h | 47 | 94 | 141 
. 11 33 | 15 | 5 |25 | 50 | 100 | 150 
| 22 |; 16 | 5k |29 | 56 | 115 | 172 
| 15 | 4 | 2% | 6 | 36 70 | 140 | 210 








The weights and strengths given are for round 
ropes made with wire cores in strands, and hemp 
cores 1n ropes, and refer to ropes composed of un- 
galvanised wires. Ropes manufactured by this firm 
are now extensively used in all parts of the world, 








some mining companies having used individually 
about 500,000 yards ; it may also be mentioned that 
134 tons and 24 tons have recently been shipped to 
Australia and New Zealand respectively for the 
cable tramway enterprises in these colonies, and 
that 12,000 yards more are now about to be manu- 
factured for the former colony. 

We will now refer to some practical applications 
of these ropes which have come under our notice. 
During a recent visit to the Clifton Colliery, Not- 
tingham, we inspected Mr. Fisher’s system of under- 
ground haulage, where a rope, by Messrs. Cradock 
and Co., may be seen at work which has been in 
constant operation for nearly seven years, as well 
as others since three and four years, without 
undergoing repairs. The speed of haulage is 24 miles 
per hour, and the endless rope system, operated 
by Messrs. Fisher and Walker’s friction clutch 
drums, is employed. Here there are several gra- 
dients varying from 1 in 4 to1 in 6, and curves 
from one chain radius upwards; the longest 
rope is 4000 yards in length. Two curved por- 
tions of line, of five chains radius, on a grade of 
1 in 10, exist on a part of the system. Some- 
times 80 tubs of 16 cwt. each are hauled, or 
about 64 tons. The rope-supporting pulleys are 
of cast steel, varying from 6 in. to 8 in. in dia- 
meter, and these last for about three years in con- 
stant use.: The driving pulleys are 6 ft. and 7 ft. in 
diameter, and around these the ropes are coiled three 
times for obtaining driving adhesion. These haulage 
ropes are of improved plough steel and chiefly com- 
posed of wires of 13B.W.G. The calculated cost of 
the ropes per ton per mile is about .22d., and the 
total cost of haulage about 1.6d. per ton per mile. 
The machinery, appliances, and general arrange- 
ments at this colliery are of a first-rate character. 
No practical difficulties have been experienced in 
splicing the Lang rope. 

At the Wollaton Colliery, near Nottingham, we 
inspected another haulage rope which had been 
running for about four years. This rope is composed 
of patent crucible steel wires, and is run at a speed 
of about three miles per hour, by means of Fowler's 
clip pulleys ; the steepest gradient is lin 8. Steel 
pulleys and rollers are also used at this colliery with 
satisfactory results. At Messrs. Pope and Pearson’s 
Colliery, Normanton, we inspected Lang’s ropes 
employed for winding purposes. These ropes, of 
plough steel, were making 40 winds per hour and 
running nine hours per day ; one rope 1}in. in dia- 
meter and 500 yards long, had been in operation 
for 35 months and still looked in good condition. 
This rope raises eight tons per wind, or 500 tons of 
coal in eight hours, or 1500 tons per day, if taking 
into consideration the deadweight of cages and 
rope, &c. The maximum speed of the winding 
drum (of about 18 ft. in diameter) is something like 
25 miles per hour, and it runs a distance equal to 
some 18,000 miles per annum. The usual average 
lives of the under ropes of the old construction 
were stated to be 17 months and the over ropes 
about 20 months. At the Monk Bretton Col- 
liery, Barnsley, we examined some winding and 





haulage ropes supplied by this firm, which had 
been working for two years and seven months 
and two years and three months respectively. The 
winding ropes were 4? in. in circumference, and 
one was 350 yards long, all composed of improved 
plough steel wires. A bottom or underside rope 
had worked two years and four months. About 
1500 tons per day are being raised from this 
shaft, and the lift of 300 yards is effected in 
about 30 seconds. During the year 1886 about 
250,000 tons of coal were raised at this colliery. 
We also inspected a haulage rope, 1700 yards 
in length and gin. in diameter, which had been 
working for two years and three months, running 
at a speed of 10 to 12 miles per hour. A load of 
about 18 tons is run in each set. There are 
some sharp curves and gradients on this system. 
We visited the Stanley self-acting surface incline 
of the North-Eastern Railway Company in Dur- 
ham, which is 2350 yards in length. A crucible 
steel Lang rope of this length and 3} in. in circum- 
ference, composed of six strands of six wires, 
formed round a wire core, has been in daily opera- 
tion here for the past three years and four months, 
lowering some 5000 tons of coal and coke daily, or 
about 1,000,000 tons per annum. The total weight 
already lowered by this rope has attained the re- 
markable aggregate of about 3,350,000 tons. This 
rope is exposed to all kinds of weather, and is con- 
tinually flagging upon the ballasted road. Other 
types of ropes used upon this incline have worked 
only for about ten months, while some have been 
rendered useless after six months’ use, The work- 
ing hours of this incline are sometimes from 6 a.m. 
to9 p.m. At the Houghton collieries one of these 
ropes has been running for 33 mouths, has travelled 
27,146 miles, and hauled 488,600 tons of coal. It 
was afterwards used as a tail rope at the Her- 
rington pit for 33 months and hauled 357,500 tons. 
At the Houghton-le-Spring Colliery, Durham, we 
inspected a similar rope, used for driving a pump, 
2} in. in circumference and 5600 yards long, of 
improved plough steel, which runs for about 
eleven hours every night or after raising coal has 
ceased. This is an endless rope and has been on 
for over five years, and has pumped about 
1,400,000 tons of water and run a distance of about 
220,000 miles ; the pumping gear is about 38 fathoms 
belowthe surface. At the same colliery we descended 
the shaft to examine some similar haulage ropes 
contained in a system of 10 miles of ropes for 
serving workings about three miles from the shaft, 
the speed of hauling being about 12 miles per 
hour. The longest Lang rope was 3000 yards with 
a circumference of 2} in., and one main rope has 
worked for two years and eleven months without 
repairing, and after hauling about 900 tons per day. 
Ropes employed for underground haulage in col- 
lieries are frequently roughly treated, besides 
working in an atmosphere of coal dust, and often 
in the wet. At Messrs. Cradock’s works we inspected 
a crucible steel rope which has recently been 
removed from the main winning of the Upleatham 
Ironstone Mines, put on in April, 1881, and re- 
moved December, 1886; the number of working 
days was 1638, and the amount of ironstone hauled 
820,000 tons. This rope after this period and 
amount of work does not appear severely worn. 

Our attention was further called to the recent 
performance of one of these ropes at Meir Hay 
Colliery, Staffordshire. On February 9, 1883, a 
galvanised plough steel rope 340 yards long, and 
3} in. circumference, was put in one of the 
shafts of this colliery, and ran day and night 
until February 9, 1887, raising on an average 1800 
tons during the twenty-four working hours. The 
proprietors felt it would be a risk to run it any 
longer after such a performance, although the rope 
to external view does not appear badly worn. This 
rope has been now sent back to the works as a 
curiosity for examination, it having raised during 
its period of employment 2,630,000 tons; the 
shaft in which it worked was a wet one, and the 
water is said to be of a peculiarly corrosive nature. 

A number of other interesting examples could be 
cited in which these ropes have done remarkable 
work, but space prevents us from extending the list. 








KENT’S TORSION BALANCE. 

Tue United States Torsion Balance Company, of New 
York, has recently brought before the public a new form 
of balance which presents so many ingenious and excel- 
lent features that we illustrate it on the present and 
opposite pages. The instrument in its simplest form 








368 


ENGINEERING. 


[AprIL 22, 1887. 








is shown in Fig. 1, It consists of a beam A which is 
firmly attached to a wire or band Bat right angles toit, 
and which wire is tightly stretched by any convenient 
means; then since the wire and beam are both horizontal 
in their normal position, and since the centre of gravity 
of the beam is immediately above or below the middle 
line of the wire, the torsional resistance of the latter 
tends to keep the beam horizontal and to limit its sensi- 
tiveness. When the beam is deflected out of its hori- 
zontal position and the wire thereby twisted, the re- 
sistance to twisting increases with the arc of rotation. 
To counteract this resistance and to render the beam 
sensitive to a very slight excess of load at either end, 
a ee D is attached to the beam by a standard C, 
which poise carries the centre of gravity of the struc- 
ture above the axis of rotation. This high centre of 
gravity tends to make the beam “‘ top heavy,” or in 
unstable equilibrium. By properly proportioning the 
poise and its distance above the wire to the resistance 
of the wire, the top heaviness may be made to exactly 
neutralise the torsional resistance, and when this is 
done the beam is infinitely sensitive. 

The moment of the weight or its tendency to fall 
increases directly as the sine of the arc of rotation, 
while the torsional resistance increases as the arc, and 
for small angles the sine and the are are practically 
equal. 

When arranged as in Fig. 1, the scale is balanced 
only when the centre of gravity of the structure is 
vertically above the middle line of the wire, and the 
support of the scale must be levelled in the direction 
of the beam, so as to cause the centre of gravity to take 
this normal position. After the scale is thus levelled, 
if from any cause whatever, such as shifting the 
scale on a table, or shifting the table itself, the scale 
support is thrown out of level, the centre of gravity of 
the poise and beam is shifted from the vertical line 
above the support, and its moment immediately be- 
comes greater than the torsional resistance and the 
beam tips out of balance, and cannot be used as a cor- 
rect scale until the support is again levelled. 

In spite of all the foregoing facts it was reserved 
for the ‘‘Encyclopedia Britannica,” in its ninth 
edition, to use the following as the result of its con- 
densed wisdom : 

‘In the torsion balance proper the wire is stretched 
out horizontally, and supports a beam so fixed that the 
wire passes through the centre of gravity. Hence 
the elasticity of the wire plays the same part as the 
weight of the beam does in the common balance. An 
instrument of this sort was invented by Ritchie, for 
the measurement of very small weights, and for this 
purpose it may offer certain advantages, but clearly 
if it were ever to be used for measuring larger weights 
the beam would have to be supported by knife edges 
and bearing, and in regard to such applications there- 
fore (as in serious gravimetric work), it has no raison 
Wétre.” 

This would seem to settle the whole case, for if the 
Encyclopedia says it has no reason to be, then like the 
edict of the Mikado, it is as good as dead, and if that 
is the case, ‘‘ why not say so.” On the contrary, the 
torsion balance seems very much alive; but as it is 
not very generally known, perhaps the early history 
of this form of balance, briefly sketched, may prove of 
interest, 

One of the first forms of the torsion balance which 
met the disapproval of the ‘‘ Encyclopedia Britannica” 
is shown below. The ditficulty with this was that the 
pivotted wires were attached directly to the bifurcated 
ends of the beam, as ataa, and could not be tensioned 
without bending these ends unless the beam was made 
so heavy as to interfere with its employment in delicate 
weighing. 

The next re was the substitution of light’ forms 
stiffened by the wires Leing tensioned over them. 
This was the invention of Professor Roeder, recently 
deceased. The next step was the common counter 
scale, and then that form of letter scale in which one 
of the bands acts as a fulcrum and the other as a pivot. 

After Professor Roeder’s death, Dr. Alfred Springer, 
of Cincinnati, continued perfecting this invention, and 
with marked success, Scales not intended for any- 
thing but the weighing of the ordinary articles of a 
grocery store, working so accurately that up to 50 lb. 
two grains would turn the balance, 

As will be noted, this balance dispenses entirely 
with knife edges, and this statement carries with it 
the gist of its entire merit. There is no friction, and 
the elegance of the work and the nice adjustments of 
the parts, struck the writer at once. 

The prescription scale and the proportional scale (see 


La. 


Fig. 4) are particularly interesting. The former is sen- 
sitive to 7 th of a grain, and the latter, invented by 











Mr. Kent, is a most ingenious method for weighing, 
by which in a small compass (104 in. by 4} in. by 
3? in.), we have a balance capable of weighing 3 lb. 
avoirdupois by thirty-seconds of an ounce. 

For ordinary balances on the torsion system, in which 
extreme sensitiveness is not needed, the trouble caused 
by change of level of the scale is insignificant, but it 
becomes a matter of importance in more sensitive 
scales, such as fine analytical balances in places where 
it is impossible to keep the table or support of the scale 
level, for instance on shipboard. 

To counteract this effect of the change of level, Dr. 
Alfred Springer devised the system, which is shown in 
its most elementary form in Fig. 2. An additional 
beam E with wire F and poise H on support C were 
added to the balance, and connected to it by a jointed 
connecting piece J. The moment of the structure 
E C Habout its centre of rotation was made equal to the 
moment of AC D about the centre. The wires Band F 
are attached at their ends to supports which are both 
rigidly connected to the same base or foundation. If 
this base, the normal position of which is horizontal, 
is tipped slightly, the weights C and H will both tend 
to fall in the same direction. But suppose the right- 
hand end of the base is raised, causing both of the 
weights to tip to the left of the vertical D tendin 
to fall over the left tends to raise the right-han 
end of the beam and the connecting piece J H also 
tending to fall to the left, tends to lower the left-hand 
end of Kand the piece J. The moments of the struc- 
ture EC H and A BD being equal, and one tend- 
ing to raise J and the other to lower it, the effect will 
be zero, and J will remain in its normal position. 

It is not at all necessary, however, to have the 
weights and dimensions of the structure E C H 
equal to those of A BD. All that is necessary is 
that the components of the weight of each part of 
the structure which act vertically on J, shall be equal 
and opposite. For, if the left end of the beam E is 
made shorter than the right end of the beam A, a 
given angle of rotation of the beam A will cause a 
greater angle of rotation of EK, consequently will tip the 
weight H further from the vertical than the weight D 
is tipped, and in that case the weight D must be made 
smaller than H, to produce an equal and opposite 
effect upon J. In practice it is convenient to make 
the beam E only one-fifth to one-twentieth as long as A, 
and to correspondingly reduce the weight H rela- 
tively to D. In this case, on account of the angle of 
rotation of the beam E being greater than the angle of 
rotation of A, the beam E becomes a multiplier of the 
indications of the primary beam A. 

Mr. Kent has devised a modification of Dr. Sprin- 
ger’s system, which is shown in Fig. 3. It is ap- 
plied in those varieties of the torsion balance in 
which there are two parallel beams, connected by 
either four or six wires. The wire F carrying the 
secondary beam E and poise H, instead of being car- 
ried on an independent support, rigidly attached to 
the base, as above described, is attached directly to a 
moving ees of the balance itself, and preferably to 
the two beams. In Fig. 3, T T T are trusses over which 
are tightly stretched the wires BB B. A A’ are two 
beams rigidly clamped to the wires ; ¢ is another truss 
with stretched wire F F'. The upper wire F" is at- 
tached by means of a flexible spring and standard S to 
the upper beam, and the lower wire is attached either 
directly, or through a standard to the lower beam. 
The secondary poise H is rigidly attached to the truss ¢. 
The secondary beam E is also rigidly attached to the 
truss, and acts as a multiplying beam. The secondary 
structure thus completely fillstwo functions: First, that 
of multiplying the angle of rotation and thereby in- 
creasing the apparent sensitiveness of the scale, and, 
second, that of overcoming the effect of change 
of level. The secondary beam may be dispensed 
with if a multiplier is not needed, and the secon- 
dary truss ¢ with its standard and counterpoise H 
used alone to counteract the effect of change of level. 
Fig. 5 shows a modification of this extremely ingenious 
arrangement, 





THE PARIS INTERNATIONAL EXHIBITION. 


THE crowning triumph of the French Republic, re- 
served for the centennial anniversary which changed 
the destinies of the great nation, and gave liberty and 
license to her children, will be worthy of France, and 
of the occasion the country feels called upon to honour. 
There are still two years to pass before the Great 
International Exhibition of 1889 will be opened to 
the public, but they will be all too short to complete 
the vast scheme which has been evolved from the 
numerous plans submitted for consideration, and 
which is now being pushed forward with the system 
and zeal which distinguish the organisation and 
energy always characteristic of great public under- 
takings in France, As will be seen from the per- 
ave view and general plan upon the two-page 
plate we publish this week, the Exhibition buildings 
will occupy the whole of the Champ de Mars, the 
quays on each side of the river, and the extensive 





grounds of the Trocadero and the Palace itself. The 


most striking feature of the Exhibition will be the 
great Hiffel Tower, nearly 1000 ft. in height, op- 
posite to and axial with the Trocadero Palace 
and the Pont de Jena. At the other end of the 
Champ de Mars, and extending for its whole width, 
will. be a vast hall, covered with an arched roof 
about 350 ft. span, to be devoted to machinery. 
Adjoining this will be a vast building for miscellaneous 

roups, and on either side will be two great halls, one 
p no a) to art and the other to industrial exhibits. 
What space is not covered in will be laid out in 
gardens. The general arrangement of the buildings 
will, therefore, be on three sides of a square, the fourth 
side being occupied by the stupendous monument, 
which it is reasonably expected will be a source of 
astonishment and attraction to visitors. The illustra- 
tion at the bottom of our two-page plate records the 
commencement of the work on the Machinery Hall 
opposite the Champ de Mars. It is evident ata glance 
that the general proportions of the buildings are 
randiose, especially those of the Machinery Hall. 
We shall hope to publish details of its construction, 
as well as of other parts of the building. The light- 
ing of the vast spaces that will be inclosed will, 
of course, be by electricity, and though two years 
before the date of opening, it is impossible to de- 
scribe the systems that will be used, yet the general 
scheme for the illumination has been prepared, 
and has a considerable interest. It will be remembered 
that a technical electrical committee was appointed to 
assist the Commissary-General and the Director of 
Sections. The President of this Committee is M. 
Mascart, and it is divided into four subsections 
charged to examine all the questions relating: 1. To 
electric lighting. 2. Generators and electrical ma- 
chines, 3. Tests and measurements. 4. gees. age 
telegraphs, &c. The first sub-committee under the 
presidency of M. Lemonnier had first to consider two 
fundamental questions : Shall the Exhibition be lighted 
every evening, and what spaces shall be lighted? 
Naturally the first question was promptly answered in 
the affirmative, It was indeed considered possible 
that such a course might be objected to on the ground 
that theatres, concerts, and other places of public re- 
sort might suffer, but on the other hand, it was obvious, 
that during the time of the Exhibition, Paris would 
be so crowded with visitors, as to secure ample audience 
for every species of entertainment. Moreover, electric 
lighting will be undoubtedly one of the great at- 
tractions to exhibitors, who could only get justice 
after dark. In order to arrive at an approximate 
estimate of cost it was indispensable to describe 
what portion of the Exhibition should be lighted. 
First the Trocadero Palace might be thrown out 
of consideration, as it will be lighted by gas; 
the question of illuminating the Eiffel Tower is also 
held in reserve. The portions of the Exhibition opened 
to the public at night will be limited to the terraces, 
the Art Galleries, the Industrial Exhibition, the Agri- 
cultural Exhibition, the Machinery Hall and ap- 
proaches, as well as the restaurants and offices. The 
areas of the various surfaces to be illuminated are as 
follows: 

1, Open Spaces. 
Square metres, 
188,810 
17,075 


205,885 


Gardens ... ee ats ets 
Courts outside Machinery Hall 


or about 2,213,000 sq. ft. 


2. Covered Surfaces, 
Machinery Hall ... 2 


63,000 
5,250 


Central gallery 


East and west galleries.. 
Offices, &c., cae 


76,350 
or about 818,700 sq. ft. 

Besides the foregoing there will be at least 184,000 
square feet for the industrial and art galleries, 
restaurants, &c, An approximate estimate shows that 
some 3000 horse-power will be required to produce the 
necessary light of 3,000,000 candles. 

Under the auspices of the Syndical Chamber of 
Electrical Industries, a syndicate has been formed for 
undertaking this great work. This syndicate, which 
includes among its members the leading electrical 
engineers in Paris, has offered to furnish the material, 
and to furnish light at all the private and public parts 
of the Exhibition that will be open at night on their 
own responsibility. Other French and foreign ex- 
hibitors will, however, be invited to aid the syndicate 
with engines, dynamos, and plant. The remuneration 
of the syndicate will consist: (1) A payment of one 
franc for each evening visitor, the entrance charge 
being fixed at two francs; (2) a tariff to be paid by 
private users; this tariff to be fixed by the Adminis- 
tration. alt 

It is not too much to say that the success of lighting 
the 1889 Exhibition will be assured, thanks to the 
initiative taken by the Paris manufacturers of elec- 
trical plant, who, to the number of six, have under- 





taken the responsibility. 
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THE LATE MR. JOHN SANG. 

Mr. Joun Sana, of Kirkcaldy, a well-known 
Scotch civil engineer, has just passed away, and the 
town of which he was a native has lost one of her 
most accomplished sons. At his death Mr. Sang 
was in his seventy-eighth year. His early educa- 
tion was received from the famous Edward Irving, 
the intimate friend of the late Thomas Carlyle, and 
of whom the deceased always spoke with feelings 
of profound respect. Subsequently he became a dis- 
tinguished student of the University of Edinburgh, 
the subjects to which he devoted special attention being 
mathematics, natural philosophy, chemistry, and 
botany ; and while attending the classes in those sub- 
jects he learned to form habits of study and research 
which were such a marked characteristic of his after 
life. Like other members of his family, he excelled as 
a mathematician, and as an engineer his eminence 
was recognised far beyond the confines of his native 
country. 

He won his first laurels as a civil engineer on one of 
the sections of the Great Northern Railway—that ex- 
tending from Peterborough to York; and he began 
his protessional life in Kirkealdy’so far back as the year 
1832. Mr. Sang was connected with many important 
undertakings in and beyond the county of Fife, 
chiefly water works and railways. One of those under- 
takings was the East of Fife Railway extension, and 
another was the Wemyss and Buckhaven Railway. 
Between the years 1836 and 1840 he laid out the 
public highway from Boreland to Leven; and subse- 
quently he was employed somewhat extensively in 
Inverness and Skye. It was perhaps more in con- 
nection with water works than in any other branch of 
his profession as a civil engineer that Mr. Sang ac- 
quired his reputation. In his native county his services 
were in great request over many years in laying offand 
superintending the construction of water works, includ- 
ing those of Burntisland, a ta Wemyss, Pitten- 
weem, Buckhaven, and Kirkcaldy and Dysart, Probably 
the most important of those undertakings was that 
which has proved to be such an enormous boon to the 
community of Kirkcaldy and Dysart. While there 
are other persons who are worthy of all praise for the 
active interest which they took in the scheme, it is 
but due to Mr. Sang that it originated with him, and 
that to him are the inhabitants of the two burghs 
mainly indebted for their present water supply. In 
addition to the various public works to which we have 
referred, he made several surveys for the opening up 
of the West of Fife coalfields. Unfortunately the 
project in which he took such great concern was not 
carried through at the time, but the coalfields are 
being gradually developed on the lines which he then 
proposed. 

Mr. Sang possessed a considerable amount of inven- 
tiveness. Perhaps the most useful and best known of 
his various inventions is his planimeter, an instrument 
displaying much ingenuity on the part of the inventor 
and much in request among surveyors for measuring 
areas. It was shown at, and described before, a meet- 
ing of the Royal Scottish Society of Arts in the year 
1882, and it was so very highly thought of by a com- 
mittee of the Society appointed to examine into its 
merit, that they recommended that Mr. Sang should 
receive one of the highest awards which the Society 
had in its power to bestow. But Mr. Sang had begun 
to read papers before scientific societies many years 
prior to that just mentioned. So far back as the 
year 1835 he read one to the before-mentioned Society 
on ‘‘ A Systematic Method of Measuring Surface and 
Solidity,” for which he received the Society’s honorary 
silver medal. In the session 1853-54 he also read a 
paper to the same Society, in which he described a 
parallel motion producing a perfectly straight line. 
As might be expected Mr. Sang gave much attention 
to the subject of measuring water by weirs, and in the 
year 1859 he dealt with it in a paper communicated to 
the same Society. Again, in the year 1874 he read a paper 
to that Society, describing an instrument for measur- 
ing the quantity of water discharged into reservoirs, 
So recently as the year 1879 he again appeared before 
that Society, with a paper on ‘‘ A Method of Adjusting 
the Size of Branching Water Pipes.” This paper in- 
volved a great amount of mathematical reasoning, 
and by way of acknowledging its great merits Mr. 
Sang, on the recommendation of a committee of experts, 
was awarded a Hepburn medal. On such subjects as 
those we have mentioned, Mr. Sang became quite an 
authority, and was freely regarded as such by many 
of his professional brethren. 

Daring his long and eminently useful professional 
career Mr, Sang had many pupils who have since 
attained to great distinction. Amongst them we 
may specially mention Dr. Thomas Oldham, director 
of the Geological Survey of India, and Mr. Sand- 
ford Fleming, the engineer-in-chief of the Canadian 
Pacific Railway, a gentleman of world-wide fame. 
A letter from Mr. Fleming (who is at present in 
London), written within the last few days, says, 

John po was no ordinary man, his was a brilliant 
career ; and I can only say that ever since I left Scot- 





land, at the age of eighteen, I have always had the 
highest opinion of his ability and philosophic mind. He 
was one of the most modest men I ever knew, although 
unequalled in his profession. I shall ever entertain a 
profound veneration for his attainments.” 
Mr. Sang has left a widow and two children, on the 
pounees of whom, Mr. W. D. Sang, an only son, the 
usiness established by the deceased, has for some time 
entirely devolved. 








NOTES FROM THE UNITED STATES. 
PurILavetpuia, April 8. 

THE establishment of the new freight rates on 
130,000 miles of American railway has been accom- 
lished without any jarring or loss. During the past 
our weeks shipments have assumed extraordinary 
dimensions. The eastern shipments from Chicago 
alone for the last two weeks of March foot up 156,000 
tons. The shipping interests anticipate much benefit 
on long hauls from the modification. Within forty-eight 
hours a multitude of inquiries have been received at 
iron-making centres, east and west, and a heavy 
volume of business will be transacted, between now 
and the close of the month. The greatest activity 
will be exhibited in material for bridge, car, and loco- 
motive building. The policy will be pursued of carry- 
ing stocks under contract sufficient to cover from two 
to three months’ contracts. Nearly all the industrial 
establishments throughout the country have enlarge- 
ments in hand that will engage their capacity for that 
time. Besides, the inquiries coming in from week to 
week show that this activity will very probably con- 
tinue throughout the summer. Rolling stock is scarce 
on a great many railroads. Railr managers are 
crowding orders in to the limit of shop building capa- 
city. The advance in material is not having the effect 
of restricting the placing of orders as yet. Steel rails 
in large lots would be taken at 39 dols., but in small 
lots 40 dels. to 41 dols. is the contract price. Brokers 
have just received instructions from interior consumers 
of foreign steel to make purchases of about 20,000 
tons, and cable negotiations are now in progress to 
that end. Rail blooms at 30.50 dols; nails, slabs, and 
billets at 32 dols. to 33 dols. ; merchant bar is flagging 
in demand, 2 cents to 3.30. The plate-iron inquiries 
during the past week have increased, the business now 
under consideration amounting to about 7000 tons for 
early delivery. The American iron trade willnot weaken 
as long as the requirements for railway construction 
are so great and urgent as they are. The production 
of crude iron has increased, although the latest partial 
returns do not show it. The report of the American 
Iron and Steel Association for the past year will be out 
in a few days, and itis expected that statistics will 
show a heavier increase in production than has been 
recognised. Western iron and steel centres are re- 
ceiving heavy influxes of small orders for early summer 
delivery. The prosperity in agricultural localities is 
strengthening ; the demand for agricultural imple- 
ments and the prosecution of railway building enter- 
prise is increasing the volume of business at the large 
and small steel works throughout the west. Foundry 
iron is 19 dols. to 21 dols. at tidewater. Bridge iron 

ranges from 2} cents to 34 cents mill quotations. 





NOTES FROM BERLIN. 
Bern, April 14, 1887. 
TRADE, on the whole, in Germany is in a very satis- 
factory condition at present. There are, of course, 
some individual branches of industry which cannot 
boast of being in a very favourable state, but these 
are in a vast minority. 


Iron AND STEEL INDUSTRIES. 


The iron industry in Rhenish Westphalia has expe- 
rienced a great improvement recently, and may now 
be described as being in a very flourishing condition. 
The increased demand for iron ore shows that furnaces 
are in an active state; in fact, the pig-iron production 
for several months to come has been already bought up. 
Foundry and forge pig are in chief request, but Thomas 
and Bessemer iron are also in excellent demand. 
Finished iron makers have plenty of employment, bar 
and girder iron being in very good request. Sheet 
iron manufacturers are not so busy as formerly. The 
convention of bar-iron manufacturers in this district 
recently fixed the standard price of that commodity at 
51. 10s. per ton, while Siegen pig-iron producers have 
settled the price of forge pig at 2/. 7s. per ton. 

The Hoerde Smelting Company obtained the con- 
tract of the Frankfort-on-Main Railway direction for 
330 tons of iron sleepers, with an offer of 6/. per ton. 
The steel industry is also satisfactorily employed, 
chiefly on the orders recently obtained from the home 
railways. Some good orders, principally from America, 
have also been received for steel blooms. Krupp, of 
Essen, has just depatched to Antwerp, for shipment to 
China, several thousand tons of steel rails in fulfilment 
of an order given by a Belgian company, who had 
been the successful negotiators with the Chinese 
Government. It is also reported that besides the 





order for 50,000 tons of steel rails Krupp recently 
secured from the Victorian Government, the Essen 
firm is negotiating just now for a further supply of 
several thousand tons to the Australian colony. A 
short time ago Krupp completed for the Italian 
Government what was said to be the heaviest piece 
of ordnance till then made. It was a 40-centimetre 
cannon, and was equivalent to an English 121 ton 
gun. This monster, however, is entirely placed in the 
shade by the latest production of the Essen firm. 
Krupp has just successfully turned out a cannon 
weighing no less than 143 tons. Although so much 
heavier than the one sent to Spezia, the denomination 
is the same, viz., 40 centimetres. The experiments 
made with this new gun have proved exceedingly satis- 
factory, a wrought-iron plate 1} metres thick having 
been penetrated. 

The iron industry in Upper Siliesia is also in a satis- 
factory condition. Several good orders have been 
recently received from Russia and Roumania. Those 
from the former country are probably stimulated by 
the tax the Russian Government proposes to levy on 
the import of iron goods, although it is very probable 
the new duties will not come into force for some time 
yet. Asin Westphalia, forge and foundry pig are in 
excellent demand ; there is talk of blowing in some 
more furnaces in order to keep pace with the require- 
ments. Rolling mills, steel works, &c., are all gene- 
rally well engaged. The Laura Smelting Company’s 
tender has just secured the contract of the Bromberg 
Railway Direction for 1100 tons of steel rails. 


Tue Coat TRADE. 


The coal industry cannot be described as being in 
a very flourishing state at present, the continued spell 
of mild weather having served to reduce the demand 
for home coal to a minimum, Steam coal, however, 
being in increased request in consequence of the activity 
of the iron industry, somewhat compensates for this. 
Concern is being manifested in interested circles over 
the fact that in spite of Germany’s known practically 
inexhaustible coal-beds, the export trade is gradually 
diminishing, while the import of English and Welsh 
coal is developing wonderfully. To the heavy railway 
rates in force bec the coalfields and the northern 
ports is attributed this state of affairs. All the mining 
companies embraced in the body known as the Bochum 
Mining Syndicate have pledged themselves to restrict 
the output for the remainder of the year 24 per cent. 
as compared with the production of 1886. 


CHEMICALS, 


Chloride of potash manufacturers have had one or 
two meetings recently, at one of which it was reported 
that owing to the very favourable development of the 
industry, the convention considers it necessary that 
from the beginning of next month the output of the 
raw salts should be increased by 500 tons daily. The 
miserable state of the sugar finances has been exercis- 
ing the Parliament lately ; not only do the returns fall 
considerably behind the estimates, but it is actually 
a fact that the amount given away in bounties exceeds 
the total income from sugar by 300,000/. or 400,000/. 
The Government, however, is said to be engaged revis- 
ing the ee ee laws, and it is probable the bounties 
distributed will experience a considerable reduction, 


TELEPHONES, 


The telephone connections between this city and 
outlying towns are rapidly extending. Direct communi- 
cation has just been opened up with Halle. Messrs. 
Si and Halske have, I believe, been commis- 
sioned with the erection of a central electric light 
station at Gelsenkirchen. Owing to the dearness of 
gas at this place, it is anticipated that electricity will 
prove cheaper than that commodity. The projected 
elevated electric railroad from Barmen to Elberfeld 
seems now to be partaking of some substantiality, and 
in all probability it will not be long before the pre- 
liminary operations are commenced, 


TORPEDOES. 


The Schwarzkopff Company here has just received 
an order from the Japanese Government for 150 tor- 
pedoes. The experiments made in Japan with the 
various makes of torpedoes are said to have been de- 
cidedly favourable to those of German construction. 
Hence this order. The firm Ludwig Loewe and Co., 
of this city, who recently secured a large contract for 
the supply of repeating rifles to Turkey, has declared 
a dividend of 10 per cent. on the past year’s working, 
besides devoting a sum of 1250/. to the fund for the 
sick and disabled employés of the company. 

TEXTILES. 

Cotton spinners in the Rhine districts recently raised 
prices in consequence of the rise in value of the raw 
material, while jute spinners have found it necessary 
to abate prices to keep abreast with English competi- 
tion. Owing to the present fashion being unfavour- 
able to German embroidery, the chief industry of the 
Vogtland districts has been in a very depressed con- 
dition for some time, and there does not seem any 
immediate prospect of improvemert, 
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Wir the publication of views of the foundation 
caissons on the present and opposite pages we complete 
the engravings” of the steel and ironwork for the rail- 
way bridge now in course of construction by the Union 
Bridge Company, of New York, over the Hawkesbury 
River in New South Wales. 

On April 16 of last year we published a double-page 
illustration of the designs submitted by the various 
firms who competed for this work, which was ten- 
dered for on a plan almost universal in the United 
States of America, but of rare occurrence in this 
country or her colonies, viz., provided the material, 
loads to be supported, depth of foundations, and general 
conditions stipulated by the engineer-in-chief for the 
railway, Mr. J. Whitton, were complied with, all 
other matters were left to the discretion of the firm 
tendering. This freedom of action, bringing into play 
previous constructive experience, with its accompany- 
ing advantage of practical details of design at known 
cost, permits a firm to make a reasonable tender, 
with confidence of a successful pecuniary result, and 
if more frequently adopted in this country we 
should not so often see in our bridge-yards, iron 
and steel undergoing unnecessary expensive and difli- 





* See issues of February 25, March 11, and April 8. 
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cult manipulation, resulting in complicated forms de- 
structive to the material itself ; yet such operations 
are commonly required of the bridge-builder to fulfil 
the obligations of his contract, when he has no voice in 
the details of the designs, 

On receipt of the plans and tenders, Sir Saul Samuel, 
the agent-general for the colony in this country, placed 
the designs in the hands of a committee of selection 
composed of such able engineers as Mr. W. H. 
Barlow, past: president, Mr. G. Berkley, vice-president 
of the Institution of Civil Engineers, and Captain 
Douglas Galton, R.E., the competitive designs having 
subsequently to be reported upon by the consulting 
engineer, Sir John Fowler, and finally by Mr. T. 
Whitton in the colony ; all these concurred in report- 
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ing in favour of the design which we illustrate. When 
we find that the Union Bridge Company number 
among its members names associated with so many of 
the great engineering feats of design and construction 
in a country so ated for its big bridges as America, 
quite a cosmopolitan character is given to this bridge 
as argnoseting either in design, advice, or construc- 
tion, so many leading authorities on the subject from 
both sides of the Atlantic. F 
When the problems to be dealt with in designing a 
bridge to cross the Hawkesbury at the point selected 
are taken into consideration, the wisdom of the New 
South Wales Government in obtaining collective ex- 
perience and advice is apparent, as it will be seen from 
the cross-section of the river, that from the nature of 
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| the soil the piers have to be sunk to a greater depth 
| than hitherto attempted in bridge foundations. 
| The total 'length of the bridge is 2896 ft. between 
| abutments, divided into seven spans, to carry a double 
| line of railway 4 ft. 84]in. gauge, with a clear headway 
| above high-water level of 40 ft. Our readers will not fail 
to notice that the main trusses are constructed with eye- 
|bar tension members and pin connections, on the 
| system adopted by American bridge builders for other 
{than short spans. Though English engineers appear 
| rarely to design bridges on this method in their own 
practice, the present instance is evidence that this 
type of construction may be successfully submitted 
and obtain recommendation for adoption by engineers 
in this country, when the design and construction is in 
competent hands. For those who make a study of 
the subject, the details we have illustrated should be 
exceedingly interesting as exhibiting correct disposal 
of material and form of parts to obtain the best results 
from the amount of steel used. 

Six piers, consisting of concrete from low water down- 
| wards cased in metallic caissons, as shown in our issue 
of February 25, support the superstructure in the bed of 
the river ; the cutting edges and lower lengths for about 
one-third of the height of the caisson are of steel, the 
remainder of wrought iron ; above the concrete the pier 
is carried up in masonry in the form of two circular 
; columns 14 ft. in diameter and 28 ft. centres, witha 
| connecting wall between the columns 6 ft. in thickness. 
| The body of the pier is 48 ft. by 20 ft. with rounded 
| ends, enlarged at the base to 52 ft. by 24 ft. ; the three 
internal shafts of the caissons (Fig. 59) are each 8 ft. in 
diameter, splayed out at the bottom to meet the outer 
skin and cutting edges of the cross-walls ; these shafts 
will be utilised to gain access to the material in the 
chamber at the base of the caisson by either using air 
locks to as great a depth as possible, or by grab dredges 
lowered down through the water in the open shafts ; 
the spaces between the shafts and outer skin will be 
filled with concrete lowered down in skips, and act as 
loading to drive the cutting edges into the soil; on 
arrival at the final depth the bottom chambers and 
shafts will be cleared out and filled up with concrete. 
The caissons have already arrived at the site of the 
bridge, and considerable progress made with the 
central piers, the concrete used being composed of 
Portland cement, and hard broken stone ; upon the top 
of the masonry, bedplates and pedestals support the 
| ends of the main trusses, expansion rollers being placed 

under the pedestals and bedplates at one end of each 
truss. 

The pairs of main trusses (Fig. 29), 410 ft. O4in. below 
centres of end pins and 58 ft. effective depth at centre, 
or a ratio of length to depth of about one-seventh, are 
each divided into 13 panels, and spaced 28 ft. apart 
centre to centre ; the compression members are of rect- 
angular box form composed of plates and angle bars 
rivetted together, and braced with diagonal bars across 
the open sides, reinforcing plates being rivetted to the 
ends of the posts to give the necessary bearing area on 
the pins. It is noticeable that the angle bars in the com- 
pression members are butted without covering pieces, 
usual in rivetted work in this country, and very short 











splice plates over the joints in the flange plates of top 
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chords, the correct facing of the butts evidently 
being relied on to transmit the pressure, The tension 
members for both diagonal braces and bottom chords 
are pin-connected eye-bars, the diagonal braces being 
in two lengths; where the centre connecting pins are 
not supported by either the counter braces or hori- 
zontal stiffeners between the posts, they are kept in 
position by a light suspender from the top pin of ad- 
jacent post. 

Complete systems of lateral bracings between both 
top and bottom chords were shown in our issue of 11th 
March last. In addition light sway bracings in the 
_— of the posts at right angles to the axis of the 

ridge connect the top chord to the ends of the cross- 
beams between the posts, horizontal stretchers in line 
of bridge being also used to stiffen the posts midway 
between the pins. 

To the floor beams are rivetted four lines of plate 
web !stringers, which are stiffened with both lateral 
and cross bracing. The floor beams have a ratio of 
length to depth at centre of about 5}, but are reduced 
at the ends, and soclear the lateral bracing and bottom 
chords ; the ends are rivetted to the vertical posts, and 
additional steadiness is given to the latter by connect- 
ing the base with projecting plates of the floor beam 
below the lower laterals and bottom chord of main 
truss. 

The end raking sea forming the portals to each 
span are stiffened laterally by cross-frames latticed 
with angle bars, carried down as low as the traffic will 
permit. 

A timber decking for supporting the rails rests upon 
the stringers, and consists of ties 24 ft. in length by 
9in. by 8 in. spaced 16 in. centres with 2 in. planking 
between the lines of rails without ballast ; guard rails 
are spiked on the ties inside the running rails. The 
whole of the steel for the superstructure is made by the 
Siemens process, of a similar class to that used in the 
Forth Bridge, and of a tensile strength of between 
30 and 33 tons per square inch with an ultimate elon- 
gation of 20 per cent. in a length of 8 in. 

From a very interesting paper read by Mr. C. 
Macdonald at the last annual meeting of the American 
Society of Civil Engineers, on the 1,200,000 lb. test- 
ing machine, lately constructed by the Union Bridge 
Company from the designs of Mr. C, Kellogg, we ab- 
stract the following results of a test upon a full-size 
steel eye-bar made for this bridge, showing that the 
steel hadin no way deteriorated during manipulation : 

Union Bridge Company, 
Testing Department, Athens, Pa., 
October 29, 1886. 

Test No. 20.—Full sized test of Hawkesbury Bridge 
steel eye-bar, rolled by Steel Company of Scotland, manu- 
factured by Buffalo shops of Union Bridge Company, 

Dimensions of head 18,4 in. x 1.98 in, 

Diameter of pin- + 

ole Seth Tees 7.03 in, 
Elongation of pin- 
hole by test a 

Original area of bar 

Fractured area of 

bar ae ai 

Elastic limit 


118 ,, 
15.44 sq. in. 


7.464 ,, 

F 556,815 lb. or 36,063 1b. per sq. in, 
Ultimate strength 1,025,910,, ,, 66,445 ,, ss 
Elongation in 12in. 274 per cent. 

~ ee », 8 ft. . ” 
Reduction of area 
at fracture 51.05 ” 

Fracture fibrous and silky excepting fine crystals on 
edge, 

A careful examination of the very concise strain- 
sheet published on the double page illustration of 
April 8 will explain to our readers better than 
any description the simple and careful treatment of 
the loads to be supported or provided for ; with the 
resulting stresses on the different members, the sec- 
tional areas being given, ‘he unit stresses permitted 
in any part of the work cau be readily ascertained. 

Though the Union Bridge Company take the whole 
responsibility of the work upon themselves, they have 
availed themselves of a clause in their contract per- 
mitting subletting to qualified firms who have facilities 
for doing justice to the section of work placed in their 
hands for execution ; in this way they have obtained 
from this country the materials and manufacture of 
those parts not undertaken at their own works, 
Messrs. Head, Wrightson, and Co. made the caissons, 
Messrs. Burge and Barron the Portland cement, The 
steel for the rivetted portions of superstructure is in 
course of manufacture by Messrs. William Arrol and 
Co., of Glasgow, from Messrs. Colville, of Motherwell, 
while the eye-bar blanks are supplied by the Steel 
Company of Scotland, rolled at their Blochairn works 
in a mill specially constructed for this description of 
bar. The sinking and excavating of the caissons has 
been placed with Messrs. Anderson and Barr, of New 
York, a firm famed on the other side of the Atlantic 
for their success in subaqueous foundations ; and the 
masonry to a local colonial firm. Lastly, the Union 
Bridge Company reserve to themselves the manufacture 
of the eye-bars out of the blanks, and the erection of 
the superstructure atsite, undertaking to complete the 
bridge, as shown by the drawings we publish, for the 





sum of 340,000/. in two and a half years from May 30, 
1886, the date of their contract with the Government 
of New South Wales. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was again flat 
last Thursday, and the entire gain of the preceding day 
was lost. Business in Scotch warrants commenced in the 
morning at 41s, 9d. cash, but at the close in the afternoon 
sellers were offering at 41s. 44d. cash. Cleveland warrants 
found no purchasers either forenoon or afternoon, and the 
pacar declined 3d. per ton in the course of the day. 

ematite warrants, however, underwent but a very slight 
change in price. Depression was also the rule on Friday, 
and prices were easier all round, closing 14d. per ton 
lower for Scotch warrants than on Thursday, and Cleve- 
land and hematite warrants each 3d. per tonlower. Not- 
withstanding the fact that the shipments of pig-iron 
during last week showed a considerable improvement, 
the warrant market was again weak on Monday. Scotch 
warrants were ld. per ton lower at the close than on 
Friday, while Cleveland and hematite were respectively 
43d. and 6d. per ton under last week’s final quotations. 
Scotch, 41s. 24d. cash sellers ; Cleveland, 33s. 74d. ; and 
hematite, 42s, 10}d. Yesterday’s market opened very 
dull, and prices touched the lowest point that has been 
reached during the past five months. Business was done 
in Scotch warrants in the afternoon at 41s. cash, but 
there was subsequently a rally to 41s. 2d. buyers, 
and sellers 4d. higher per ton. No_ transactions 
were reported in Cleveland warrants, the price of 
which at the close of the day was buyers at 33s. 9d. cash, 
with sellers at 1d. per ton higher. The price of hematite 
iron fluctuated alittle, but the close showed very little alte- 
ration. Prices improved to some extent this forenoon, 
but at the close in the afternoon Scotch warrants were 
quoted at 40s. 104d. cash buyers, and sellers at 4d. per 
ton higher; Cleveland at 33s. 6d. and 33s. 7d. per ton 
respectively ; and hematite at 2$d. per ton lower than 
yesterday. ‘There has not been any improvement in the 
condition of the pig-iron trade during the past week, and 
the amount of business done in warrants has been very 
limited. But although the home demand remains prac- 
tically in statu quo, there is said to be rather more inquiry 
from America for various classes of iron and old rails, the 
demand for which is now rather better than it has been 
for some time. One blast furnace at Quarter Iron Works 
has been damped out during the week, but at the 
Eglinton Works (Ayrshire) two additional furnaces have 
been blown in, and one at Langloan Iron Works, so that 
there are now in actual operation in Scotland 79 furnaces, 
as compared with 97 at the same time last year. Last 
week’s shipments of pig iron from all Scotch ports 
amounted to 9160 tons, as against 6955 tons in the pre- 
ceding week, and 7683 tons in the correspcnding week of 
1886. They included 2230 tons to the United States, 
607 tons to Canada, 180 tons to Australia, &c., 145 tons 
to France, 276 tons to Italy, 2150 tons to Russia, lesser 
quantities to other countries, and 1562 tons coastwise. 
America has taken nearly twice as much pig iron this 
year up to date as she took during the same period of last 
year ; and the shipments to Italy have more than doubled. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 862,409 tons yesterday afternoon, 
as against 860,408 tons yesterday week, thus showing an 
increase for the week amounting to 2001 tons. 


East of Scotland Engineering Association.—The annual 
eneral meeting of this Association was held in Edinburgh 
ast night. Mr. A. C. Elliott, B.Sc., President, in the 
chair, Mr. Elliott delivered the closing address, taking 
as his subject ‘* The Dynamics of the Locomotive in Re- 
lation to the Permanent Way,” the paper being an in- 
vestigation of the problem of a locomotive taking a curve 
from the straight. It was pointed out that besides the 
ordinary centrifugal force two actions came into play, 
which, though of much smaller magnitude, were yet of 
practical importance, viz., the forces required to set up 
the angular velocity of the locomotive round its centre of 
inertia, and the gyrostatic action of the wheels. The part 
of the gyrostatic action due to the canting of the locomo- 
tive was shown, as far as it went, to act beneficially in 
furnishing a part of the slewing couple; and for this 
reason it was good practice, while bringing the cant up to 
its full amount at the initial point, not to run it out too 
far into the straight. As regarded mere stability, the 
part of the gyrostatic action due to slewing was shown to 
act with the centrifugal force. The forces encountered 
at facing points and the advantages of the bogie and 
spring centring leading wheels over leading wheels with 
uncontrolled side play were discussed. The paper was 
illustrated by one of Sir William ‘Thomson’s large gyro- 
stats in motion. Mr. Elliott was cordially thanked for 
his paper and for the services which he had rendered to 
the Association as President. The annual report was 
read, showing the Association to be in a flourishing state. 
Special note was taken of the valuable practical records 
contained in many of the papers read during the past 
session. The office bearers for the ensuing session were 
then elected, Mr. T. Carswell, C.E., of the North British 
Railway, being appointed President. 


Edinburgh Association of Science and Art.—A meeting 
of this Association was held last night, when Mr. J. 
Kinniburgh Brown read a paper on ‘‘ Spontaneous Com- 
bustion.” The subject was treated chiefly with reference 
to the behaviour of certain substances liable to cause fires 
in mills and various manufacturing premises. The sub- 
stance to which Mr. Brown gave most attention was oil, 
and its action in causing combzsijon on various fibres, 
such as cotton and wool. He pciniad out that the chief 
factor in cases of combustion was that of oxidation, and 





that where the oxidation took place with sufficient 
rapidity and under favourable circumstances for the re- 
tention of heat, there was the greatest danger of fire 
taking place. The author brought together a wide range 
of articles more or less liable to the action which he was 
describing, which rendered the paper of much interest 
and value to those engaged in factories and other places 
where such articles were used. He also exhibited a series 
of most interesting examples of the products recovered 
from wool scouring which were supplied by Mr. Donald- 
son, Hawick. The paper gave rise to a discussion, in the 
course of which it was pointed out that steam pipes when 
heated were a source of danger from fire if connected in 
any way with wood or other combustible material. 


Royal Society of Edinburgh.—The tenth ordinary meet- 
ing of thecurrent session of the Royal Society of Edin- 
burgh was held on Monday night, Sir William Thomson, 
President, in the chair. Professor Rowland’s photograpls 
of the solar spectrum were exhibited by the Astronomer- 
Royal for Scotland. The spectrum, it was explained, 
was produced by one of Professor Rowland’s well-known 
gratings, and had been photographed with great accuracy 
and definition on a glass plate and then enlarged. The 
prints shown were on a scale of 46 ft. for the part of the 
spectrum between the citron-yellowand the middle of the 
lavender. They were presented to the Society by the 
Astronomer-Royal, who was thanked for the gift. Sir 
William Thomson submitted a communication on ‘‘ Ship 
Waves” in continuation of his paper of last December. 
Since then he had worked out the problem, and had been 
able to find out a formula for the geometrical construction 
of these waves in any depth of water. There was being 
prepared, he said, a plaster model representing not only 
the chief waves, but even the slightest disturbance that 
was sensible. The President also read a paper on ‘ In- 
stability in Fluid Motion ;” and amongst the subjects 
embraced by other papers there were ‘‘ Experimental 
Research in Magnetism,” by Mr. D. S. Sinclair, and on 
‘*The Summation of Certain Series of Alternants,” by 
Mr. H. Marshall. 


Automatic Electric Lighting of Trains.—At last week’s 
meeting of the Philosophical Society of Glasgow a very 
interesting paper was read on ‘‘ The Automatic Electric 
Lighting of Trains on the Glasgow Underground Rail- 
way,” by Mr. Thomas P. Carswell, C.E., of the North 
British Railway Company’s engineering staff. The 
system was very successfully illustrated by a working 
model. An interesting discussion followed, the speakers 
being all electrical engineers. 


The Mining Institute of Scotland and the Mines Bill.— 
The Committee of this Institute have recently prepared 
an elaborate report on the Mines Bill of the Government. 
In the opinion of the Committee, the Bill has been, on the 
whole, admirably drawn up so as to provide, to the extent 
that can be done by legislation, for the safety of the work- 
men employed in connection with mines consistent with 
fair and reasonable restrictions as to the working details ; 
and they notice with satisfaction that a considerable 
number of the recommendations contained in their report 
on Mr. Childer’s Bill have been carried out in this Bill. 


Tharsis Sulphur and Copper Company (Limited).—The 
annual report of this gigantic commercial concern for the 
year 1886 has just been issued. In it the directors re- 
commend a dividend at the rate of 74 per cent. per 
annum, which is the lowest for at least fourteen years. In 
the two years, 1874 and 1875, it was 25 per cent., then 
it was 224 per cent. for one year, falling successively to 20, 
174, and 164 per cent. In 1880 it rose to 20 per cent., in 
the following year to 25 per cent., and in 1882 to 30 per 
cent. For thenext two years it was 274 per cent., then 
20 per ceut., last year 10 per cent., and now7} per cent. 
It seems probable that the company has fallen somewhat 
on evil times, as the fall from 30 per cent. in 1882 to 74 
in 1887 is very extraordinary. 


Handicrafts Exhibition at Hawick.—The exhibition was 
opened last Saturday. It is in many — highly 
interesting, but a detailed notice of it must be held over 
for a week. 





NOTES FROM THE SOUTH-WEST. 
Pontypridd.—On Wednesday the so-called ‘‘ 6 ft.” seam 
of steam coal was struck at the Albion Colliery, near 
Pontypridd. But the seam is 9 ft. 6 in. in thickness, and 
is of excellent quality, with a goodtop. This is the third 
workable seam of steam coal struck on the property. 


Barry Dock and Railways.—The directors of the Barry 
Dock and Railways Company made their usual monthly 
inspection of the works on Thursday. They were accom- 
panied by Mr. J. Wolfe Barry, the engineer-in-chief ; 
Mr. J. Robinson, resident engineer, and Mr. T. A 
Walker, the contractor. Rapid progress is now being 
made with the dock and basin walls. The tipping for 
No. 2 Breakwater from the timber gantry off Red Brick 
Point, is being pushed'on; and to facilitate the dock 
excavation, the electric light is now blazing all night. 
The Wenvve tunnel is being pushed on satisfactorily, and 
the works on contract 3 (near Pentyrch) and contract 5 
(Penarth branch) are in full swing. The coal tips round 
the dock are proceeding favourably, and the western 
dam, from the mainland to Barry Island, is being 
widened. 

New Line of Steamers.—The steamship Heraclides, of 
3000 tons burthen, and 1500 horse-power, built. by Messrs. 
R. P. Houston and Co., of Liverpool, for their line of 
River Plate ‘steamers, arrived in Plymouth Sound on 
Sunday to land mails and passengers, and left in an hour 
and a half for Liverpool. This fine steamer is especially 
adapted for the River Plate passenger service, and is also 
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onthe Admiralty list for transport service. She is fitted 
throughout with electric lights in saloons, cabins, fore- 
castles, holds, and engines and boiler rooms, and carries 
a powerful arc search light on the forecastle for use in 
the River Plate. The Heraclides makes the passage from 
Liverpool to the River Plate in twenty-one days. The 
Houston line of steamers will prove of especial value to 
the West of England. A large trade has for some years 
been done with the River Plate in wool and other produce, 
but a considerable proportion of it has been ed on in 
an expensive manner. It is now contemplated, however, 
to take advantage of the facilities offered by Plymouth in 
order to foster and develop the traffic by landing cargo 
there and having it delivered by the Great Western Rail- 
way Company direct to the consigners. 


Cardiff.—Last week’s shipments of steam coal rallied 
to 150,000/. tons, but prices remained dull and weak. 
The demand for household coal has, of course, fallen off 
with the advance of the season. The iron trade has shown 
a fair amount of activity, but prices have presented no 
improvement. 

Lundy Island.—At the annual meeting of the Bristol 
Chamber of Commerce on Thursday, a resolution was 
unanimously adopted lamenting the loss of life and 
shipping in the Bristol Channel through the lack of a 
harbour of refuge, and calling upon the Government to 
construct such a harbour at Lundy Island as a national 
work, 

The ‘* Orlando.”—The Orlando, 12, belted cruiser, was 
taken outside Plymouth Breakwater on Wednesday for a 
four hours’ full-speed trial of her machinery with the 
natural draught. Weights were placed on board the 
vessel to bring her down to her seagoing trim. The 
results of the trial were: Steam in boilers, 127 lb. ; in 
cylinders, 37.8 lb. and 38 lb.; intermediate, 20.3 lb. 
and 20.7 lb. ; low, 9.4 lb. and 9.3 lb.; vacuum in con- 
densers, 26.2 in.; revolutions of a“ (starboard), 
104.4; port, 104.2; total indicated horse-power, 5617. 
The highest power obtained during the trial was 5856, or 
366 in excess of that contracted for, and the mean speed, 
by patent log, was 17.2 knots. The vessel afterwards 
made a short run with the forced draught, as the result of 
which an indicated horse power of 8200 was recorded, and 
a mean speed of 18.2 knots, but at one time during the 
run the speed ranged as high as 19.8 knots. The steer- 
ing gear, which has been fitted by Messrs. Muir and 
Son, of Glasgow, with an improved tiller gear, the inven- 
tion of Mr. Logan, Admiralty inspector, answered well. 
One of Chadburn’s “‘ automatic direct tell-tales” has been 
fitted to the after part of the ship, and in the conning 
tower, by which the officers can see at a glance the num- 
ber of revolutions per minute which the engines are 
making. 

St. Austell Valley Railway.--Objections raised against 
the St. Austell Valley Railway and Dock Bill by the 
Cornwall and Great Western Railway companies, have 
been surmounted, those companies having abandoned 
their opposition to the scheme, 


Newport Water Works.—The shareholders in the New- 
port Water Works Company have for the present declined 
the terms offered by the Newport Town Council for the 
purchase of the company’s undertaking. A meeting of 
the company upon the cabbies was held on Monday and 
was adjourned for a week, 


Death of Mr. Crawshay Bailey.—Mr. Crawshay Bailey, 
the well-known Welsh ironmaster, died on Sunday at 
Monkstown, Ireland. He had been suffering from gout 
and an affection of the liver. Mr. Bailey was the son of 
the late veteran Welsh ironmaster of the same name. He 
was born in 1821. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Hull Shipping Trade.—Although there was a falling off 
in the tonnage of this port during the past week as com- 
pared with the previous week there was an increase on the 
figures of the corresponding week in 1886, and imports 
and exports of nearly all kinds showed a marked im- 
provement. The vessels reported at the Custom House 
as having arrived from foreign ports had a total of 33,857 
tons against 40,080 tons in the previous week and 33,573 
tons in the same week last year. The vessels leaving on 
over-sea voyages had a total of 29,865 tons, against 32,140 
tons in the preceding week. 


Whitby Steam Shipping.—Several screw steamers which 
have been laid up idle for two or three years have been 
fitted out, having secured employment, which, while not 
justifying the expectation of earning any great profits, 
will probably leave sufficient to pay small dividends. 
Besides this, the vessels will give employment to a large 
jy of seamen who have been out for a considerable 
ime. 


District Coal and Iron Trades.—The house coal trade in 
most parts of the South Yorkshire district is better than 
it was a few weeks ago. The remarkable cold weather is 
favourable to the consumption of coal, so that a good 
tonnage is being despatched by rail to London and other 
markets. The Thorncliffe Collieries are sending a large 
tonnage to the metropolis, as are also several of the other 
leading firms. There is more doing with the eastern 
counties and other markets to which the district coal- 
owners usually send fuel. The steam coal trade, which 


just now is greatly influenced by the strike in North- 
umberland, has during the past two months been active. 
In the month of March the 155 collieries in Yorkshire 
which supply coal to Hull sent 140,536 tons. 


Hull and Barnsley Railway Company.—A meeting of 
the sbove company was held in the Public Rooms on 





Saturday. The chairman said the meeting was called in 
pursuance of the Standing Orders of Parliament for the 
iene of submitting to them, in accordance with those 

tanding Orders, a Bill in which that company was and 
would be interested. The Bill was entitled ‘‘The Hull 
and North-West Junction Railway Bill,” and this was 
the Bill which he alluded to at their last half-yearly 
meeting, and he said the Bill was not then before 
them, but it would be in a short space of time. The 
Bill had passed through the House of Commons, 
and awaited the proceedings in committee of the 
Houre of Lords. It therefore became necessary that 
the assent of the proprietors of their company should 
be given to the Bill, which he described. He begged to 
move that the Bill, which had been read by the secretary, 
should be approved. He might be allowed to congratu- 
late them on the continued prosperity of the company. 
The receipts for January, 1886, were 9275/., and for 
January of this year they were 14,400/. In February, 
1886, their receipts were 93642, and in the corresponding 
month of this year 14,169/., and in March just closed 
17,2967. Therefore they would see that last March was 
by far the best month they had ever had, and as March 
was by no means a good month in this port, they might 
look forward to greater prosperity, when communication 
had been opened with foreign yards. He could only say 
that if their prosperity was to go on at this rate the many 
difficulties under which they had laboured in the past 
would disappear, and they would not only be able to main- 
tain the independence of the company, but benefit the 
commerce and trade of the port. r. John Fisher 
seconded the motion, which was put and carried. The 
proceedings then terminated. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday the market was 
dull, and very little fresh business was done at Middles- 
brough. . Both consumers and merchants held off in the 
hope of being able to buy at lower prices. The market 
was weaker, No. 3 Cleveland pig f.o.b. Tees being 
nominally 34s. per ton in second hands. Makers, how- 
ever, would not sell except at 6d. to 9d. per ton above 
this igure. The producers, rather than sell at present 
quotations, prefer to take the chance of the market. They 
are encouraged in this policy by the excellent shipments 
at Middlesbrough. There have been exported up to date 
this month 46,000 tons of pig iron, as compared with 
38,000 tons at the corresponding time last month, and 
31,500 tons at the same period last ree. Stocks too are 
decreasing very considerably and place the makers in a 
more independent position. In the hematite pig-iron 
trade dulness still prevails, and Nos. 1, 2, and 3 can be 
bought at 44s. per ton east coast ports. Manufactured 
iron keeps quiet at 4/. 10s. to 4/. 12s. 6d. per ton for plates, 
and 4l. 7s. a. for angles. Steel ship-plates are 61. 5s. 
and angles 5/. 12s. 6d., all less 24 per cent. at works. 
Steel rails are quoted 4/. 5s. All thesteel works are busy 
and are pressed for deliveries. Most of the works will be 
kept fully going for months, 


Engineering and Shipbuilding.—Both engineers and iron 
founders continue fairly well employed, and many of the 
shipyards on the northern rivers have a good amount of 
work on hand. On Saturday two additions were made 
to the active list of the Royal Navy at Sheerness Dock- 
yard, by the completion for foreign service of the new 
composite gun vessels, Wasp and Kattler. These vessels 
were built for the Government by Sir W. Armstrong and 
Co., of Newcastle, and were delivered from the con- 
tractors in January last. The vessels have a displace- 
ment of 670 tons, and are fitted with machinery of 1200 
horse-power, which is capable of propelling them at a speed 
of between 13 and 14 knots perhour. Their armament 
consists of six 4-in. breechloading guns, two five-barrelled 
Nordenfelt’s, and two 2-in. quick-firing guns. The Wasp 
and Rattler are unarmoured, but their vital parts are 
protected by a steel deck running the entire length of 
the ship. 


The Steel Trade.—While the steel trade is so brisk it was 
expected that the wages question would again crop up. 
The men at Messrs. Bolckow, Vaughan, and Co.’s steel 
works at Eston, Middlesbrough, demanded an advance, 
but instead of resorting to a strike as on a former occasion 
they have very wisely proposed a sliding scale for the 
regulation of wages. This scale, which it is suggested 
should be in operation for two years, is now before the 
general manager, Mr. Windsor Richards, and after being 
considered by the directors will in all probability be 
mutually agreed-to on a satisfactory basis. 

The Coal and Coke Trades.—The strike in the North- 
umberland coal villages continues, It is now proposed to 
ae some of the pits, and, if necessary, introduce fresh 
workmen, 





LAUNCHES AND TRIAL TRIPS. 

On March 23rd, the sea trial trip of the steam yacht 
Thalatta, built by Messrs. Philip and Son, of Dartmouth, 
for Mr. Frank C. Capel, of London, took place, the run 
being from Dartmouth to Cowes, a distance of 94 knots. 
This yacht is of teak, with oak frames, having a length of 
90 ft., with a beam of 17 ft., the run from Dartmouth to 
Cowes being covered in 94 hours, in a heavy sea. The 
engines of the Thalatta are by Messrs. Alex. Wilson and 
Co., London, the cylinders being 15 in. and 27 in. in dia- 
meter, by 16 in. stroke, indicating 180 horse-power, and 
are fitted with Payton and Wilson's patent circular, 
balanced, and double-ported slide valves. 





The royal Italian cruiser Dogali, recently built at Els- 





wick by Sir W. G. Armstrong, Mitchell, and Co., Limited, 
from designs by Mr. W. S. White, the present Director of 
Naval Construction, was taken out of the Tyne on the 5th 
inst. for the official trial of her guns and machinery. 
During the forced draught, trial of four hours she attained 
an average speed of 19.66 knots per hour, thus proving 
herself to be the fastest cruiser afloat. The engines were 
made by Messrs. R. and W. Hawthorn, of Newcastle-on- 
Tyne, and are twin-screw horizontal triple-expansion, 
having cylinders of 30 in., 45in., and 73 in. in diameter 
and a stroke of 2 ft. 9in. They have been specially de- 
signed tosecure a large power on a small weight, and ran 
at an average speed of 153 revolutions per minute during 
the trial, developing upwards of 7600 indicated horse- 
power. 





Messrs. Ramage and Ferguson, Leith, on the 8th inst., 
launched a splendid iron auxiliary steam yacht named 
the Dotterel, built to the order of Mr. George Brook, of 
Huddersfield. She is a vessel of 215 tons yacht measure- 
ment, and measures 113 ft. by 20 ft. by 13 ft. When 
the sails are not available, she will be driven by a set of 
triple-expansion engines having cylinders of 9} in., 15 in., 
and 244 in. in diameter respectively, the steam being 
obtained from a steel boiler working up to 150 lb. per 
square inch. 





On Saturday, April 9, Messrs, T. and H. Morton and 
Co., Leith, launched a magnificent steel-built saloon 
paddle steamer, named the Tantallon Castle, which has 
been constructed to the order of Mr. M. P, Galloway, 
Leith, for pleasure sailing on the Forth, in conjunction 
with the steamers Edinburgh Castle, Stirling Castle, 
Lord Morton, and Lord Aberdare. She measures 198 ft. 
by 21 ft, by 8 ft. 6in. The engines which are being fitted 
into the steamer are of the diagonal surface-condensing 
type, and will be supplied with steam of 70 lb. working 

ressure by a vertical steel boiler of improved design. 
. ~ vessel is to be fitted throughout with the electric 
ight. 





The Grangemouth Dockyard Company, on Monday, 
the 11th inst., launched the Nouveau Reynaud, a hand- 
some steel screw steamer, measuring 150 ft. by 22 ft. by 
10 ft., or 17 ft. to saloon deck. She isa sister ship to the 
Nouvelle Voldrouge recently launched from the same 
yard, and like her she is intended for the passenger and 
cargo trade on the coast of Hayti. Messrs. Dunsmuir and 
Jackson, Govan, are supplying the machinery. Another 
sister ship is in progress in the same yard for the same 
owners. 





On Tuesday, April 12, Messrs. Lobnitz and Co., Ren- 
frew, launched the Vaillant, a screw steam tug, which has 
been built to the order of the Suez Canal Company. She 
measures 100 ft. by 18 ft. by 10 ft., and is being titted by 
the builders with engines of 220 horse-power indicated, 
which are expected to drive the ones! a speed of 
105 knots per hour. From the same yard there was 
launched on the following day a sister vessel to the 
Vaillant for the same owners, which was named the 
Vigoureux. The same firm, on Monday, April 18, launched 
the Bourlos, a twin-screw hopper barge measuring 135 ft. 
by 25 ft. by 11 ft.6 in. Sheis a vessel of 400 tons, and 
built to the order of the Suez Canal Company, and is 
being supplied by the builders with two independent 
pairs of compound engines, which are intended to indi- 
cate collectively 300 horse-power. 





The Fairfield Shipbuilding and Engineering Company, 
Govan, on Thursday, April 14, launched the Prince of 
Wales, a large paddle steamer, and sister ship to the 
Queen Victoria, which was launched from the same yard 
last month. Like that vessel, she has been built tothe order 
of the Isle of Man, Liverpool, and Manchester Steamship 
Company, Limited, and is intended for their Manx Line, 
running between Liverpool and the Isle of Man. She 
measures over all 350 ft. by 39 ft. by 24 ft., and is a vessel 
of about 1500 tons gross. She is being supplied with a set 
of compound diagonal engines, having two cylinders and 
condensers, the cylinders being 61 in. and 112in. in dia- 
meter respectively, with piston stroke of 6ft. 6in., and 
the steam being supplied by four double-ended steel 
boilers. The vessel is expected to have a speed equal to 
24 miles per hour. 





On Saturday, the 16th inst., the screw steamer Nou- 
velle Voldrogue, lately launched by the Grangemouth 
Dockyard Company, went down the Firth of Forth on 
her official trial trip. On the measured mile a speed of 
11.8 knots was obtained, being .8 knots in excess of the 
guaranteed speed. The vessel is handsomely fitted up, 
and has large accommodation for passengers, and will 
shortly leave Grangemouth for Port au Prince to take up 
her station on the coast of Hayti. The Dockyard Com- 
pany have at present two duplicate steamers on hand for 
the same owner. The machinery was supplied by Messrs. 
Dunsmuir and Jackson, Govan. 








Fiorat Fitr.ncs yor THE Evxctric Licut.—Messrs. 
Laing, Wharton, and Down, the well-known electric light 
engineers, have taken a new departure in the construction 
of electric light fittings. This is the design of artistic 
fittings by a special artist, without reference to the ordi- 
nary types of gas and candle fittings. These designs are 
usually of a floral character, and represent various kinds 
of flowers and plants. Their appearance is more light 
and graceful than electroliers hitherto in general use, and 
they are made chiefly of hard copper and brass. They 
consist of brackets, standards, and suspended holders, 
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THE WRECK OF THE “VICTORIA.” 

Tue Channel packets go backwards and forwards 
on their short voyages with such regularity that 
travellers have almost forgotten that there are any 


9|change of temperature occurs and 





worse dangers to be faced than those of nausea and 
headache. The wreck of the Victoria last week 
has, however, rudely dispelled this illusion, and 
has drawn attention to the true state of the case, 
showing that the immunity from accident so 
long enjoyed has been the result of wonderful 
skill, extreme care, and not a little good luck. 
Omitting the Southampton-Havre route, the har- 
bours from which the Continental traffic is conducted 
are all bad, except that of Dover. The boats creep out 
when the tide has risen high enough to permit of 
their exit, and then steam fair across the most 
crowded marine highway in the world until they 
gain the opposite coast, where they have to grope 
for the narrow entrances of the shallow basins 
which serve as harbours. How they manage to find 
them in fog and snow is a standing wonder to all 
who have made the trip under these conditions. 
In the case of the Dieppe boats the captain has to 
steer for four hours by the compass across the fickle 
Channel currents, and if he does not sight the 


-|lights immediately he makes the coast, he must 


run parallel to the shore until he does. In the case 
of the Victoria the question that had to be decided 
was whether the port lay to east or west of the 
vessel. To the west of Dieppe there isa lighthouse, 
but as the fog was dense enough to entirely obscure 
its beam, that could furnish no guide. At the light- 
house there was, however, a fog signal, one of Pro- 
fessor Holmes’s sirens, which can be heard ata very 
considerable distance, and as this was not audible 
on board the vessel the captain and mate decided 
that they could not bein the vicinity of Cap d Ailly. 
The revolution indicator of the engines showed that 
they were quite close to land, so that it was a fair 
inference that as they were not immediately to the 
west of the port they must be to the east. The 
vessel’s head was turned north-west to carry her 
clear of the land, but yet in the direction of the 
harbour, and then in three minutes she ran on 
to a murderous reef which extends into the seaa 
long distance from near the lighthouse. Thus 
the captain’s supposition was proved to be en- 
tirely wrong ; he imagined he was east of the port 
while he was to the west, and he fancied he was 
approaching it, while he was steaming from it 
and directly on to the rocks. The mistake was 
founded on the false hypothesis that the fog-horn 
was in operation. Why was it not? Its silence 
has cost a dozen lives, and a fine ship. Much un- 
deserved blame has been thrown on to the light- 
house keepers, the idea being that they were remiss 
in their duty, but they, like the victims of the 
disaster, reap the fruits of the system on which the 
siren is worked by the French authorities, and 
their inaction instead of being attributable to a want 
of industry or watchfulness arose from the difficulty 
of getting up steam rapidly. 

The siren fog signal, as has already been explained 
in our columns,* is formed with two internal cy- 
linders, both having a series of slots or openings 
cut in their peripheries. One cylinder is fixed 
within a casing, the other is free to revolve—the 
slots being cut at an angle, compressed fluid im- 
pinging against the inclined sides causes the cylinder 
to revolve with great rapidity, so that the slots, as 
they pass each other, cut off the supply of the motive 
fluid, and produce a series of pulsations or vibra- 
tions, and consequently a musical note, the in- 
tensity of which is dependent upon the volume of 
motive fluid used. Now in France the motive fluid 
is steam, which requires about one hour to raise, 
a waste of most precious time. Fogs and snow- 
storms give but little warning at sea; a slight 
in a few 
minutes the moisture in the air is condensed 
and the view totally obscured. Or a mist may 
drive across the Channel in a compact body 
and suddenly envelop the coast. It may be that a 
vessel has travelled with the fog, and consequently 
the captain imagines that it has existed for hours 
on the spot, while really it has only preceded him 
by a few minutes. He has no idea the lighthouse 
keepers are just starting their fire, and that an hour 
must elapse before they can sound a note, and 
therefore, as he hears nothing, he assumes that he 
is clear of the danger that the fog-horn is set to 
indicate. 

This matter of fog signalling is certainly not one 
of the things they manage better in France. The 
use of steam has been tried here and abandoned, 
first on account of the time it takes to raise, and 
second from difficulties in its employment. The 





* See ENGINEERING, vol. xlii., p. 108, 





horn does not sound continuously, but gives blasts 
of short duration, At Cap d’Ailly there are inter- 
vals of two minutes between notes of two seconds’ 
duration. During that fraction of time the steam 
generated in the interval is emitted from the boiler, 
and it is needless to say that unless the boiler is 
excessively large, a good deal of water goes with it ; 
indeed a small boiler will be quickly emptied by the 
priming which takes place. In the United Kingdom, 
the Trinity House and the Commissioners of Irish 
Northern Lights have put down a large number 
of siren signals, but in every case the motive fluid 
is compressed air which is always kept stored ready 
for the advent of a fog. The pumps are usually 
driven by hot air or gas engines, and can be got 
to work in a short time—before the air receiver is 
exhausted. In the Ailsa Craig installation, which 
we illustrated lately, the engines can be at work 
in five minutes, and at the Mull of Kintyre the two 
large caloric engines can be set in operation within 
20 minutes. 

The siren signal of Professor F. H. Holmes is 
not restricted to lighthouses, but is used in a small 
form on Her Majesty’s vessels, and on some others. 
These instruments emit a note of such piercing and 
distinct character that the very sound itself is in- 
dicative of danger. The length of the blasts can 
be varied, and conversations are carried on between 
the vessels of our fleet by using the sirens under 
the Morse code. It is difficult to understand why 
it is not rendered compulsory to carry sirens on 
board ship. Supposing the Victoria had had one, 
she would have sounded a blast which would have 
spoken to the lighthouse keepers as plainly as 
words, saying ‘‘ Where are we; are we near the 
lighthouse ?” A hand siren would have sufficed for 
the reply, if they had had one, but failing this 
an explosive signal, a gun, or even a bell would 
have served to warn the captain of his danger. 
Even if there had been no answer the siren 
would have brought assistance, and saved the 
passengers the hours of terrible waiting they ex- 
perienced. 

It is to be hoped that this fearful disaster will 
show the French Government the danger of the 
system they have adopted, and will cause them to 
abandon the use of an agent which gets into opera- 
tion after the vessel it is expected to warn has 
ground herself to pieces on the rocks. France 
aspires to take a more leading position in the 
maritime world, and spares neither pains nor ex- 
pense to foster the building and running of ships. 
But she cannot hope to build up a marine, while 
she neglects to avail herself of the appliances of 
science to render navigation as safe as possible. 
We trust that the wreck of the Victoria will cause 
the remodelling of the fog signal machinery all round 
the coast, and if it led to the enforced use of sirens 
on board ship its lesson would have been turned to 
good account. 








STEEL FOR ARMOUR AND GUNS. 


THE action of the United States Navy Depart- 
ment, in issuing advertisements and circulars of 
information inviting proposals from ‘all domestic 
manufacturers of steel” for gun forgings and 
armour plates came to a most satisfactory con- 
clusion when the tenders were recently opened 
by the Secretary of the Navy in Washington. The 
expressions of delight at the results which the 
American press credits him with having uttered 
were certainly justified when attention is given to 
the tenders offered ; for it must be remembered 
that the United States does not possess any forges 
of suitable capacity to produce what the Navy De- 
partment has asked for. Probably the most im- 
portant conclusions that have been reached by the 
proposals above referred to, and those which ought 
to have the most influence upon us here at home, 
are the facts that the United States Government 
has decided emphatically that forged, homogeneous 
steel shall be employed for high-power guns and 
especially for armour plates. While every one 
on this side of the Atlantic has accepted the 
forged built-up steel gun as the best type—Wool- 
wich last of all—a great many schemes for the 
employment of cast iron, cast steel, and com- 
posite guns have been pressed upon the Con- 
gress of the United States by a lobby of unsuc- 
cessful inventors with such success, as to defeat, 
two years in succession, all votes of credit for 
fortifications and coast defence. The Chief of 
Naval Ordnance, Commodore Sicard, has steadily 
opposed their influence, and by his persistent 
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application of very small votes of credit for the 
supply of heavy ordnance has already provided the 
—s with a few 6-in. and 8-in. high-power steel 
rifles. 

The proposals of the steel manufacturers will 
assure an early and adequate supply of material for 
high-power steel guns, and the advocates of iron 
and hybrid guns will be probably now relegated to 
the shades of oblivion, and the United States House 
of Representatives can no longer oppose votes for 
defence because ‘‘stee] guns cannot be produced in 
the United States within five years.” 

The decision in favour of steel armour plates is 
a brilliant indorsement of all we have advanced as 
to their superiority. In commencing this industry 
in the United States, the Navy Department has 
again shown its intelligence and good judgment in 
stating emphatically that only such armour shall be 
provided as has shown its superiority in competitive 
trials. Again, in this matter we find our Govern- 
ment still in the rear, and before the recommenda- 
tions of the Ordnance Committee, to which we have 
already frequently referred, are acted upon, we 
must be again humiliated by seeing even the United 
States take the lead. Must we wait for the most 
efficient armour as long as we were forced to dally 
for breechloading and forged steel ordnance? We 
were tardy in accepting the latter, and now will 
the Admiralty and War Office persist in permitting 
themselves to be forced to continue the use of com- 
pound armour until we are compelled, as in the 
case of breechloading, and the adoption of steel for 
guns, to abandon it in sheer shame as a relic of 
the past? Of this action of the United States 
Navy Department, therefore, in demanding steel 
armour instead of compound, we should take 
especial warning. 

The Navy Department asked for tenders for 
1221 tons of steel gun forgings for guns including 
6-in. and 12-in. calibres, and for 6703 tons of steel 
armour plates, trom 2-in. to 13-in., and their ap- 
purtenances, under the requirement that the suc- 
cessful tender ‘‘ will provide within two and a half 
years from the date of contract, a plant with all 
needful appliances and appurtenances adequate to 
the manufacture” of the gun forgings and armour 
plates called for. The tenders made were as 
follows : 


Name of Company. eel Pe 
£ £ 
Cambria Iron Company _... ds 170,303 
Midvale Steel _,. 279,448 


Bethlehem Iron Company ... 722,141 180,446 
Cleveland Rolling Mill A 
pany ... ate bee 804,312 

The quantity of gun forgings called for by the 
advertisements is so small that it is somewhat of a 
surprise to learn that so many firms have indicated 
their willingness to bind themselves to the erection 
of so large a plant as that called for by the Naval 
Bureau of Ordnance. Any one familiar with the 
enormous plants of Whitworth, Vickers, Brown, 
Cammell, and Firth will be particularly impressed 
by this statement, and with the remarkably low 
figures offered for the first production of an indus- 
try so entirely novel to the United States, and 
under conditions more exacting even than those 
demanded by the most advanced European powers. 
The results, no matter how they may be obtained, 
are in strong contrast to the methods employed 
here. The tenders calied for the forgings for forty- 
six 6-in., four 8-in., twenty-four 10-in., and two 
12-in. guns. The annexed Table will show in 
detail the tenders of the competing companies for 
the steel gun forgings. 

It is not yet known to whom the contracts will 
be awarded. The terms of the departmental cir- 
cular offered a preference to the tenders which 
would engage to furnish both armour plates and 
gun forgings. Preference was also to be given for 
earlier deliveries than those asked for by the 
circular. Although the Cambria Iron Company 
put in a slightly lower tender for gun forgings, the 
Bethlehem Company is the only one that offered to 
furnish both, and in addition agreed to erect a 
plant so as to commence deliveries within half the 
time offered by any other establishment. 

The circular upon which these proposals were 
based was evidently prepared from published data 
of the results obtained from time to time in this 
country and in France, with such additional require- 
ments and modifications as the officers of the Naval 
Ordnance Bureau believed would probably be de- 
manded by the time the American works are pre- 
pared to make deliveries, 


DETAILS OF TENDERS FOR STEEL Gun Forernas, 









































| | Tenders.* 
| ] 
| Weight of Bethlehem Iron Cet Iron | — Steel 
i i mpany. lompany. ompany. 
cats Kind of Forging. Korgings. Company: pany | pany 
w | j | | 
& | Price per Price per | | Price per 
g | Ton of | Amount. Ton of | Amount. | Ton of | Amount, 
A | 2240 lb. 2240 ib, | 2240 Ib. |. 
se in. oats tons dols. dols. dols. | dols, dols. dols. im 
46 6 ubes .. ae ni * --| 83.49 | o 
46 | 6 | Breech-pieces or jackets |. Sy 62.928 \ 672.00 98,392.90 800 117,134.40 885 151,579.93 
414 6:7 goere oe ee <0 ‘a --| 117.386 672.00 78,883.39 800 93,908.80 885 103,886.61 
4) 8 | Tubes... ‘a oe 0 ed 18.06 P 2 . 
ie > } | 716.80 | 22,707.11 | 700 | 22,262.80 | 1008 | 92,058.43 
48 8 | Hoops .. a * se se 23.083 672.00 15,515.14 | 800 18,470.40 885 20,430.68 
4; 10 Tubes .. fe at is ..| 227.496 | ord . 
24 | 10 | Breechpicces ©. <1) | tones 761.00 | 825,117.90 | 650 | 277,477.20 | 1282 | 525,926.02 
336 10 Hoops .. ee oe o ..| 830.024 761.60 251,346.28 | 650 $214,515.60 1232 406,589.57 
2! 12 | Tubes .. is Pi sg | 22672 | | 9 | a 
2 12 Breech-pieces .. oy am es 29,998 i 806,40 47,956.61 | 750 | 44,602.50 | 1282 73,267.04 
28 12 Hoops .. ae a an ve 49.796 761.60 87,924.63 | 750 37,347.00 | 
50|  .. | Trunnion bands(unhammered) ..| 15.292 672,00 10,276.22 800 | 12,233 60 1980 | 25,690.56 
ao A | Plugs and mushrooms os ‘ | 20.864 672,00 14,020.61 650 = 13,561.€0 885 18,464.64 
| Totals .. ..| 1221,080 | 902,280.79 | 851,513.90 #,867, $04.60 
| | | 








While we heartily approve the most rigid require- 
ments that experience can suggest, the American 
officers may find themselves on very uncertain 
ground if they attempt to prescribe tests which are 
purely theoretical and untried. The specifications 
require the forgings to be of open-hearth steel of 
domestic manufacture, from the best quality of raw 
material, uniform in quality throughout the mass of 
each forging and throughout the whole order for 
forgings of the same calibre, and free from slag, 
seams, cracks, cavities, flaws, blow-holes, unsound- 
ness, foreign substances, and all other defects 
affecting their resistance and value. While it is 
prescribed that the ingots shall be cast solid, 
latitude is given to the method of production. 
But no matter what method may be employed, the 
part to be delivered for test and acceptance must 
be equal in quality, and in all other respects, to a 
gun ingot cast solid in the usual way, from which 
at least 30 per cent. of the weight of the ingot has 
been discarded from the upper end and 5 per cent. 
from the lower end. 

For breech-pieces each ingot must be reduced 
in diameter by forging at least 40 per cent. In 
case tubes are forged upon a mandrel from bored 
ingots, the walls must be reduced in thickness by 
forging at least 50 per cent. Forgings are to be 
annealed, oil-tempered under such conditions as will 
assure their resistance, and again annealed. No 
piece will be accepted unless the last process has 
been an annealing one. The forging must be left 
with a uniformly fine grain. 





HARBOUR LOANS. 

WE are glad to observe that a move is at last 
about to be made to put the administration of 
loans to harbours on a sound footing. From the 
statement made recently by Baron de Worms in 
the House of Commons, it appears that a reform 
we have long advocated—that the merits of any 
proposed scheme so far as regards the locality and 
the works, should be decided upon by the Board 
of Trade—is now likely to be adopted. 

There are two points, however, in connection 
with this subject which, so far as we can learn, do 
not seem to have been sufliciently brought out in 
the debate on the evening in question. In the first 
place, Mr. Duff was quite sound in his plea that 
some supervision is necessary by the Board after a 
loan has been granted, and Mr. Jackson does not 
appear to have fully grasped the situation. As 
things are at present, after the works are once 
started no further supervision takes place, and the 
borrowers may not only be carrying out an entirely 
different plan, but there is absolutely no guarantee 
that they carry out any works at all. Of course the 
extreme case has never happened, and no doubt if 
such a fraud were perpetrated discovery would 
result in the borrowers being liable for obtaining 
money under false pretences. But there have 
been cases in which material variations have been 
made from the deposited designs, and it is difficult 
to see the use of submitting plans to the Board of 
Trade or the Loan Commissioners, if there is no 
guarantee that the plans will be adhered to. 





Supervision does not, as Mr. Jackson supposes, 
necessarily imply the assumption of responsibility 








* £1=4,90 dols, 


on the part of the examining Board any more than 
does approval of the designs. It would indeed be 
a mistake for the supervising officers to interfere in 
any way with the engineer in charge of the works, 
but it is quite a different sort of thing to say that 
the money granted for a particular object has been 
applied to that purpose and no other. In the 
majority of cases probably one inspection per annum 
would amply meet the case, and it would be neither 
necessary nor advisable for the examining officer to 
go much into detail. His report would merely be 
that ‘‘ these works have for all practical purposes 
been carried out in accordance with the designs on 
which the money was granted,” or the reverse as 
the case may be. 

The other matter, which we think was not 
sufficiently emphasised by any of the speakers, is 
with reference to the security required by the Loan 
Commissioners. So long as they require that the 
existing revenue shall show a surplus sufficient to 
cover the interest on the proposed loan, we cannot 
hope for a more liberal policy in their advances. 
The settlement of 1861 was intended to afford 
assistance to harbours whose security was not 
ample, and it is quite evident that if it is desired to 
encourage harbours of refuge the security must more 
or less be insufficient. As a general rule it may be 
taken that the more attention the applicants yive 
to providing shelter the worse will be their revenue, 
consequently in their anxiety to get a loan they 
will rather endeavour to get approval of works for 
the benefit of trade than for the provision of 
shelter. Often it may happen that a suitable 
locality for a good fishery harbour is at a place 
where there is practically no existing revenue, 
consequently the only security must be an outside 
guarantee or prospective revenue. Where the 
existing revenue in itself affords sufficient guarantee 
probably the proposed loan could be raised in other 
ways, and it is doubtful if the case is one for 
national assistance. 

We do not mean to say that prospective revenue 
alone should be considered sufficient, but we 
maintain that it ought to be taken into account, 
and in cases where partial security is found, 
prospective revenue ought to be considered to a 
certain extent. In other words a broad commercial 
view should be taken of the case, and the whole 
prospects fairly considered, a more liberal allowance 
being made in those cases which most fully provide 
refuge facilities. . 

It is most satisfactory to observe that the different 
speakers in the debate were practically unanimous 
with reference to the working of the present 
system, with the exception of the gentlemen con- 
nected with the different public offices, who, of 
course, had to be more or less apologetic in defence 
of the past. Now, however, that the Government 
has recognised the necessity for a change, we hope 
the reform will be carried out in an ungrudging 
manner, and satisfy the fair requirements of the 
harbour interests. 








HYGROMETRICAL OBSERVATIONS. 

For the study of the vertical distribution of 
aqueous vapour in the atmosphere, the most exten- 
sive repertoire of facts which can be consulted is 
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“Glaisher’s balloon ascents in the Reports of the 
British Association for the Advancement of Science 
for the years 1862 to 1866 inclusive. Next to these 
in importance rank the data derived from Welsh’s 
balloon ascents as reported in the Philosophical 
Transactions for 1853. It is an immense disap- 
pointment, however, to find that the deductions 
from the psychrometrical observations | for dew- 
point, vapour, tension, and humidity, in all these 
series are unreliable, and in great part quite 
erroneous. Both were expert observers and both 
used sensitive and accurate thermometers, circum- 
stances which render the observations invaluable. 
The deductions from the observations, however, 
must be regarded in quite a different manner. 
Welsh’s results are vitiated by the employment of 
Dalton’s table of vapour tension, and require to be 
re-calculated by Regnault’s table ; Glaisher’s results, 
though deduced by Regnault’s table, are seriously 
defective and erroneous ; because, in the calcula- 
tions, the atmospherical pressure has been entirely 
ignored ; and, consequently, the dew-points, vapour 
tensions, and degrees of humidity are, for the most 
part, erroneous, the errors being larger the greater 
the elevation in the atmosphere. Indeed, in some 
instances, the observations are impossible ones, if 
there is any truth in the psychrometrical formula, in 
other words if the theory of the dew-point is only 
approximately correct. The whole of the results 
should be re-computed upon correct principles ; but 
who is todo it? The revision might legitimately 
engage the attention of the British Association, for 
it was under its auspices that the work was carried 
out and completed. Meanwhile, these masses of 
data are next to valueless and must mislead who- 
ever uses them. Meteorologists should earnestly 
consider the necessity of improving the means and 
methods of observing and computing the measure- 
ments of aqueous vapour, which is a principal dis- 
turbing influence giving rise to winds, storms, rain, 
snow, hail, and electrical phenomena of the atmo- 
sphere. 

The data for aqueous vapour given in Glaisher’s 
Balloon Reports were deduced by his well-known 
‘* Hygrometrical Tables,” which are based upon the 
equally well-known Glaisher’s Factors for de- 
ducing the dew-point from observations of the dry- 
bulb and wet-bulb thermometers. It may be 
supposed, though it cannot be granted, that the 
factors give correct results when the barometrical 


pressure is at or about 30 in. ; but, if so, for any]. 


other pressure, B, they should be multiplied by a 


factor b= 30° Let ¢ be the temperature of the 


dry-bulb thermometer ; w that of the wet bulb; v 
that of the dew-point ; w that of the dew-point as 
given by Glaisher’s factor x. Then, 
t-(t-u) e=w, the false dew- point, and 
t—(t—u) br=v, the true dew-point, 
Subtracting the first from the second equation, 
(t—u) x (1-b)=v—w 
(t—w) (L—b)=v-—w 
t—(t—w) b=v 
t—v=(t—w) b . 
=t-(t—w) b=t-(t-w) 2. 
v (t—w) b=t—(t—w) 30 


By this formula the dew-points given by Glaisher 
may be reduced to more approximate values. They 
will not then, however, harmonise as well as could 
be wished with the results deduced from the theory 
of the dew-point, as the examples hereafter given 
will make evident. 

Jamin’s Cours de Physique gives the psychro- 
ae formula for ordinary atmospherical condi- 

ions : 


-381 (¢-u) B 
Faf— :29h (¢-u) 
f 1080 o& 
For almost dry air below temperature 32 deg. : 


--f_ -45(t-u) B 
Fein ees . (2) 


For almost saturated air below 32 deg. : 
Fas— -78(t--u) B 
1080 


: - (3) 


These formule are for English measures ; F is 
the vapour tension at the dew-point, and f that at 
the wet bulb. 

If the air is nearly free from vapour, F = 0 very 
nearly ; then formula (2) becomes : 

f= 45 (¢-u) B 


1080 
Glaisher observed t=12,5 deg., u=0, B=12.75in. 


ence, 





_ .45x6x 12.75 
04 = 1080 : 
whence ¢ =8 deg. nearly ; therefore 12.5 deg. is in- 
compatible with the rest of the data. As the data 
stand they give the air a negative quantity of 
vapour, an evident absurdity. 

Here follow, in tabulated form, a few examples 
from Glaisher’s observations, with the dew-points as 
given by him, as corrected for barometrical pressure 
by the preceding formula, and as deduced by 
Jamin’s formula (2). 











' 
Date { May 29, |July 17,|Mar. 31,| April18,|April 18, 
te | 1866 1862 1863 1863 1863 
Barometer ee 3.86 12.70 17.34 12.35 12.75 
deg. | deg. deg, deg. deg. 
Dry bulb oe --| 81.0 26.1 15.1 12.5 12.5 
Wet ,, ee --| 28.0 19.2 6.1 0.5 0.0 
Dew-point, Glaisher..| 19.8 |—258 |—63.6 |—928 !—97.2 
” ” ” 
reduced... * | 22.1 4.3 Observations impos- 
Dew-point, Jamin .. 23.0 10.7 sible, 








Glaisher’s dew-points are all too low, consequently 
his vapour tensions and degrees of humidity are too 
low, and all his reasonings therefrom defective. He 
claims that the dew-point as deduced from the 
psychrometrical observations by means of his Tables 
agrees with direct observation of it by Daniell’s and 
by Regnault’s hygrometers ; but surely, if this is 
so, it is merely a confirmation of the satirical asser- 
tion that anything can be proved by statistics. In 
the report for 1862, he states, ‘‘ From all the results 
it would seem that the temperature of the dew-point 
as deduced from the dry and wet-bulb thermometers 
as ordinarily used has a tendency to give a result a 
little to high, but to an amount that is less than 
the probable error of observations, and that, there- 
fore, it is a perfectly trustworthy instrument to use, 
even at great altitudes ; also the results by Daniell’s 
hygrometer seem to be of equal value with those 
found by Regnault’s hygrometer, at all elevations.” 
In the report for 1863 he states, ‘‘ The dew-point as 
found by the dry and wet-bulb thermometers is 
worthy of every confidence.” In the report for 
1864 he further states: ‘‘There seems to be no 
certain difference in the determinations of the tem- 
perature of the dew-point by Daniell’sand Regnault’s 
hygrometers, and this temperature, determined by 
the use of the dry and wet-bulb thermometers, 
seems to be very closely approximate indeed to the 
results obtained by either of these instruments. 
ah: The number of observations is sufficient 
to enable us to speak with confidence; the results 
are that the temperature of the dew-point, as found 
by the use of the dry and wet-bulb thermometers 
and my hygrometrical tables, are worthy of full 
confidence up to 7000ft. . . Before we can 
speak with certainty at higher elevations more 
experiments must be made.” 

More experiments were not made at such eleva- 
tions, and certainly those recorded, either higher or 
lower, do not justify these comfortable conclusions. 

Welsh used Apjohn’s formula, and the dew-points 
given by him appear to be passably correct, not- 
withstanding that he used Dalton’s table of vapour 
tension ; but the vapour tensions and humidities 
given by him are not acceptable, they are much too 
high, and the whole of his hygrometrical data should 
be recomputed. 

Even at the present time the computers at the 
Ben Nevis observatory deduce hygrometrical results 
without regard to the barometrical pressure. For 
example, their report in the Times, February 10, 
1887, states dry bulb 25.3deg. ; wet bulb, 20.2 deg. ; 
barometer, 25.9 in. ; cirrus seen, air dry, dew- 
point below zero, humidity 30 per cent. ; whereas 
the dew-point should be 6 deg., and the humidity 
39 per cent. 

In the Journal of the Scottish Meteorological 
Society for 1886, Mr. Buchan states that the most 
remarkable drought yet recorded at Ben Nevis 
occurred in March, commencing at 1 a.m. on the 
llth, and ending at midnight on the 12th; and 
during these two days the sky was absolutely cloud- 
less. The three consecutive hours of greatest 
dryness were as follows : 











Hours. | Dry Bulb. | Wet Bulb. | Dew Point | Humidity. 
dez. deg deg. | 
12th,7p.m.| 21.8 14.8 — 321 7 
pe 21.0 14.0 — 343 6 
9 os 19.2 13.0 





—323 | 8 
These dew-points have been computed without 

taking account of the atmospherical pressure, conse- 

quently they are much too low, and the dryness is 








exaggerated, for the humidity was nearer 20 than 
7 per cent. The barometer was at the time 
25.7 in., and when this is taken into the computa- 
tion the dew-point is minus 24 deg. 

In the same journal Professor Piazzi Smyth says, 
‘* Glaisher’s odnimabie hygrometrical tables have 
promoted a general knowledge of the existence and 
laws of invisible water gas distributed through the 
otherwise dry gases of theatmosphere.” He might 
have said, with more truth, that they have promoted 
general defective results as to the vertical distribu- 
tion of vapour. However, he seems to be innocent 
of any such idea, for he proceeds to give another 
illustration of the folly of implicitly relying upon 
these tables. He gives hygrometrical results for 
twenty-four successive steps of elevation on the Peak 
of Teneriffe, without taking into account the atmo- 
spherical pressure ; consequently his degrees of 
humidity are much less than they should be. 

In almost every meteorological publication one 
must be on the look-out for erroneous hygrometrical 
deductions. The physicists have given the formulz 
with as much precision as the theory admits of, but, 
as has been seen, the most eminent meteorologists 
seem to ignore them. Our knowledge of the laws 
of aqueous vapour in the atmosphere, too much 
neglected, thus tends to become highly vitiated 
and inaccurate. Sufficient has been adduced to show 
the utterly unsatisfactory state in which hygro- 
metrical data are often prepared and published. 
While the great masses of observations remain 
wrongly interpreted it is not to be supposed that 
sound advance can be expected in our knowledge 
of the distribution and functions of aqueous vapour 
in the atmosphere. 

In conclusion, it may be useful to remark that 
for temperatures below the freezing point of water 
small depressions of the wet bulb—if it may then be 
called wet—below the dry-bulb temperature, corre- 
spond to very much lower temperature of the dew- 
point ; consequently, for low thermometrical ranges 
specially accurate thermometers divided into tenths 
of degrees should be used, as the observations can- 
not be taken too accurately. This is a matter 
which has never been attended to, so that all the 
hygrometrical data for cold countries, as Canada 
and the Arctic Regions, are very unreliable. 





NOTES. 
OverHEAD Wires in New ORLEANS. 

THE city of New Orleans is about to adopt a 
system of Colonel Flad for overhead wires. This 
consists in erecting tall towers at the street corners 
which will carry the wires over the roofs. The 
system will be under the supervision of the Com- 
missioner of Public Works, and the older method 
of running the wires, telegraphic, telephonic, and 
electric lighting, on poles, will be abolished. The 
towers will be classified for the different classes of 
wire ; and the wires are not to be less than 10 ft. 
above the roofs. The Star Iron Tower Company 
of Fort Wayne has received an order for 224 towers. 


A Nove. TELEPHONE. 

Mr. W. J. Morton, of New York, has devised a 
telephone in which advantage is taken of the pro- 
perties of superposed magnetism which Professor 
Hughes brought to light. This is effected by taking 
a plate of steel and magnetising it first in one direc- 
tion, then similarly in another direction. The pro- 
cess is repeated and a layer of external magnetism 
is thus repeatedly superposed on one of contrary 
name at a greater depth. The disc so magnetised 
is in a neutral state and the inventor holds that it 
acts both as a magnet and diaphragm when placed 
in a suitable case with a coil of wire below it. The 
instrument resembles a magneto Bell telephone in 
shape and appearance, except that the bar magnet 
is discarded ; the plate and coil being the only active 


parts. 
RaILwaYs IN JAPAN. 

Germany has recently secured some contracts for 
rails and rolling stock on Japanese railways, and 
the Bautechniker publishes the following informa- 
tion : There are in Japan, at present, 227 miles of 
Government and 120 miles of private railways, or a 
total of 347 miles in operation, 68 miles of Goverr- 
ment and 42 miles of private lines, in all 110 miles, 
are in course of construction, and 246 miles have 
been surveyed, of which 91 are being carried out 
by Government and 155 due to private enterprise. 
In addition some 436 miles of railways are projected, 
of which the greater part, namely, 336 miles, are pri- 
vate lines. Forty-seven miles of the Tokio-Takasaki 
line, belonging to a private company, were opened 
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in 1885, and the project of connezting the two 
capitals of Japan, Tokio and Kioto, by rail, is 
rapidly approaching realisation. East of Kioto 
great progress is being made in the construction of 
railways, and the foregoing figures show that Japan 
has in all 1139 miles of railways partly finished, 
partly in course of construction, and partly pro- 
jected. 

ELECTRICITY FROM ATMOSPHERIC OXIDATION. 

When a sheet of copper is kept out of direct con- 
tact with air by being immersed in ammonia solution 
oxidation of the metal is gradually effected by 
virtue of the dissolution of oxygen from the air at 
the surface of the liquid and diffusion of the oxygen 
solution to the vicinity of the copper. This action 
can be materially accelerated by arranging hori- 
zontally on the surface of the fluid a plate of plati- 
num or other electrically conducting material not 
chemically acted on by the liquid and connecting 
this by means of a wire with the copper plate. Dr. 
C. R. Alder Wright, F.R.S., and Mr. C. Thomp- 
son, F.C.S., have succeeded in producing a voltaic 
cell on this plan. The upper conductor or aération 
plate being simultaneously in contact with the 
atmosphere and the liquid, attracts to its surface a 
film or ama of condensed gases, the oxygen of which 
becomes gradually transferred to the copper, and a 
voltaic current circulates in the wires. Cuprous 
oxide is formed in the solution of ammonia in con- 
tact with the copper plate. Other combinations of 
the sort have been tried by Dr. Wright and Mr. 
Thompson, and some of these yield currents suffi- 
cient to produce measurable amounts of electrolytic 
decomposition outside the cell. 


EXPLORATION IN ALASKA. 

The recent discovery of gold placers on the 
borders of Alaska, and the intended start of a 
Canadian Government expedition of surveyors and 
geologists to that region in early summer, will tend 
to increase our knowledge of these remote terri- 
tories which have been very imperfectly explored. 
The mineral resources of the country may prove to 
be very rich. Nearly all we know at present is, 
that the supply of ice appears to be inexhaustible. 
From a recent paper read before the Royal Geo- 
graphical Society, we learn that Mount Elias, one 
of the highest points in North America appears a 
mass of ice from top to bottom and is recommended 
to the attention of those who study glacial effects. 
It is situated on the reputed boundary between 
British North America and the United States 
territory of Alaska ; but the summit is said to be 
in British territory. Another recent paper by an 
American, Mr. G. F. Wright, on the ‘“ Muir 
Glacier,” of Muir Inlet, Glacier Bay, Alaska, states 
that the frozen stream of this glacier is 5000 ft. 
wide by 700 ft. deep, and enters the inlet during 
August at a mean rate of 40 ft. per day. It brings 
140,000,000 cubic feet of ice into the bay per diem. 
The vertical front of the glacier is 250 ft. to 300 ft. 
high, and from this enormous icebergs are being 
constantly broken away. Some of these contain 
40,000,000 cubic feet of ice. There are signs, how- 
ever, that the glacier is retreating. 


More Assestos Discoveries IN Russia. 

During the last few months further discoveries 
of asbestos have been made in the Russian pro- 
vinces bordering on the Urals, and there would 
appear very little doubt that deposits of a very ex- 
tensive character exist in that region. From 
Orenburg to Ekaterinburg, the country is declared 
to be thickly dotted with asbestos deposits, while 
near the Verkni Tagil iron works iga hill, called the 
‘* Sholkovaya Gora,” or Hill of Silk, which is stated 
so be entirely composed of asbestos. The mineral is 
said to be of the best white quality, and adapted for 
all important purposes to which asbestos is applied. 
In the Goroblagsdat district of Perm similar deposits 
crop above the surface, and any quantity can be 
obtained for nothing, the mineral possessing no 
value in the Ural region. Up to now asbestos has 
only been manufactured by a single manufactory 
at St. Petersburg ; but the progress of the asbestos 
trade in Italy has led to discussions, and there is 
every likelihood that the Russian deposits will be 
extensively worked before long, particularly as the 
use of asbestos in various forms is rapidly extend- 
ing. Ofcourse, to encourage the growth of the 
industry, the Protectionist press is already advo- 
cating the imposition of a prohibitive duty on 
asbestos, raw or manufactured, imported into 
Russia from abroad. This Protectionist clamour is 
the usual feature of every new branch of Russian 
trade, and will be doubtless seriously regarded by 





the Government in due course. It is not very 
probable, however, that a duty will be imposed on 
the export of the raw article, and therefore it is 
satisfactory to note that if ever the asbestos mines 
of Italy give out there is a plentiful reserve of the 
mineral in Russia. 


THe SaMaRcaNnD Rattway. 

Russia proposes to press forward vigorously with 
the construction of the Samarcand Railway from 
the Caspian Sea to the Amou Daria. It is stated 
that when the line is finished it will be possible to 
make a journey from Paris to Samarcand in seven 
days. The line will commence at Ouzoun-Ada, a 
small port on the Caspian, the distance from that 
point to the Amou Daria being in round figures 625 
miles. Of this distance 5437 miles of line are now 
entirely completed and open for the conveyance of 
passengers and goods. The present terminus of 
the line is Tchardghoni, to which place it was com- 
pleted November 30, 1886. The construction of 
the line was commenced by General Arrenkoff in 
May, 1885, and 418? miles were completed in 
eighteen months. The number of persons engaged 
in the construction was about 2200. Not only was 
the permanent way laid through to Tchardghoni in 
the course of the eighteen months, but houses and 
cottages for employés, a line of telegraph, and sand- 
sheds were also established. The object of the 
sand-sheds is, of course, to protect the line against 
sand-storms, which constitute one of the difficulties 
with which it has to deal. Active preparations 
have been made for the construction of the re- 
maining section to the Amou-Daria; the neces- 
sary workmen have been collected, a large mass of 
materials has been brought together, and General 
Arrenkoff expects to complete the whole line 
through to Amou-Daria by November 15th. 


Sourn Duruam Sart Depostrs. 

Since we last referred in ENGINEERING to the 
question of the utilisation of the salt deposits in 
South Durham a very important step has been 
taken. It may be remembered that the early bore- 
holes for salt inthe northern field were all on or 
near the banks of the River Tees. It was sup- 
posed that salt was not to be found at workable 
depths far from that area. But during the last few 
weeks an important boring has been put down some 
miles to the north, near the little village of Great- 
ham, on the West Hartlepool Railway, and about 
four miles from that South Durham port. Salt has 
been there proved, and at a much less depth than 
has been the case with the Tees-side borings ; the 
depth being about 800 ft. at Greatham and some 
1200 ft. on the northern bank of the Tees and still 
deeper on the southern or Yorkshire side of that 
river. This discovery has value in two ways, be- 
yond that of the proof of salt. It shows that the 
salt beds of South Durham are more extensive than 
had been supposed, and that they rise to the north, 
as had been previously concluded. It is probable 
that the discovery will be not only utilised—the 
nearness of so good a port as West Hartlepool 
would of itself lead to that determination when the 
extent of the salt and its comparative closeness to the 
surface are remembered ; but it may and probably 
will lead to attempts to explore other regions. 
From the point at which salt has been found, for 
some mile or more towards West Hartlepool, the 
surface is that of a sandy and barren shore, part of 
it being covered at high tides, and this would be 
cheaply obtained, and could be worked, if salt be 
proved, without dread of those effects which at 
Northwich have made the salt trade one to be 
entered into with caution. It is certain that some 
trials will be made in that direction. The salt in- 
dustry was known centuries ago in South Durham, 
and to such an extent that in some of the leases of 
land, partial payment in salt was stipulated, in place 
of money. The difficulty of finding markets is now 
being experienced, but with the need for salt for 
the chemical and other trades, there is being coupled 
that for fishery and household purposes and for 
export, so that the demand may be fairly expected 
to grow. 

ENGLAND AS A PETROLEUM PowER. 

Asked offhand what was the most valuable of the 
resources which England had secured by the 
annexation of Upper Burmah, probably not half a 
dozen members in the House of Commons would 
hit upon petroleum ; yet by that annexation Eng- 
land secured oil-fields which had been worked for 
several thousand years, and enable her to take up 
a position side by side with the United States and 
Russia as one of the three leading petroleum 





powers in the world. An account of these and of 
other oil-fields in India and the British Empire has 
just been published in the form of a. shilling 

amphlet by Mr. Charles Marvin, entitled ‘‘ Eng- 
land as a Petroleum Power ” (R. Anderson and Co., 
14, Cockspur-strect.) The brochure is accompanied 
by two maps, one showing the petroleum fields of 
India in general and the other those of Burmah in 
detail. The latter are situated on the Irrawady, 
60 miles from the extremity of the Rangoon-Prome 
Railway, and close alongside the river. The Yenang- 
yoring wells are quite as copious as those of Baku 
were before the Nobels began to bore for oil, 
and the export at times has nearly reached 100,000 
tons, although the pits are no deeper than 200 ft., 
and the whole of the oil has to be lifted in earthen- 
ware pots. Mr. Marvin urges that England should 
take in hand the development of these petroleum 
fields, and dissipates an old impression that Bur- 
mese oil is not fit for illuminating purposes by 
giving accounts of wells which have yielded oil so 
pure as to be quite fit for the lamp without any 
refining. Other deposits described by him exist in 
Assam, Beluchistan, and on the frontier near the 
Khyber Pass ; he also deals with the deposits of 
Egypt, Canada, and Australia, and describes the 
condition of the shale oil industry at home. The 
subject is one of considerable commercial import- 
ance, because as he says, ‘‘if to-day London finds 
capital to open up the oil-fields, to-morrow Glasgow 
has to provide the boring tubes and pipe lines, the 
next day Newcastle is called upon to furnish tank 
steamers and tank barges, and the day after Bir- 
mingham tens of thousands of lamps and stoves.” 
Even as things now are the development of foreign 
petroleum fields has an influence on home industries, 
Messrs. Andrew and James Stewart, of Glasgow, 
for instance, having supplied boring tubes and pipe 
lines for experimental borings in Egypt and Belu- 
chistan, for Baku and parts of Burmah, besides 23 
miles of oil pipe line for water purposes for the 
Russian Government in the Transcaspian region, 
and 55 miles for our own in the Soudan. If a 
single firm can thus benefit by stray orders, how 
enormously England would benefit if she ‘repeated 
Baku in Burmah,” as Mr. Marvin put it, and had 
in consequence to call into existence the fleets of oil 
steamers, the thousands of tank cars, and the 
hundreds of miles of pipe line which in a few short 
years have marked the growth of the Russian 
industry. 








THE PARSONS TURBO-ELECTRIC 
GENERATOR. 

Ir is now exactly two years since we published a 
very full account of the Parsons turbo-electric generator 
on its first appearance in public at the Inventions Ex- 
hibition. We explained its construction and gave 
detail sections of its internal parts. We now pub- 
lish two elevations and a plan rg its outward 
appearance. Though at the time of our former 
notice the Parsons motor was regarded by most engi- 
neers and electricians as merely a scientific curiosity, 
yet our readers will recollect we spoke of it in very 
favourable terms, as we then saw that there was an 
opening for it, and that considerable reduction in size, 
weight, and cost would result in this dynamo from 
the high rate of speed. Since that time Messrs. 
Clarke, Chapman, Parsons, and Co. have steadily 
introduced the generator and have carried out an 
increasing number of installations both on ships and 
on land, until at the present time they have over 
1200 horse-power of their generators at work. 

The largest installation they have completed, and 
the one of the most interest, is that for lighting the 
whole of the courts of the Newcastle Exhibition, 
where, in conjunction with their electric generators, 
they exhibit for the first time their large incandescent 
lamps, ranging in power from 2000 candle-power down 
to 120 candle-power, the majority being of 500 candle- 

wer, 

"Oar readers may recollect that the turbo-electric 
generator, as described by us two years ago, and ag 
now manufactured, consists essentially of a series of 
steam turbines through which the steam passes succes- 
sively, expanding slightly as it passes each set; it 
gradually increases in volume and falls in_pres- 
sure until at the last set of Pegg | blades it 
reaches the pressure in the exhaust pipe. ‘The turbines 
gradually increase in area by steps, to suit the greater 
volume of the steam as it expands. In many generators 
there are as many as sixty successive turbines, To 
equalise the end thrust in the bearings, which would 
tend to produce wear, there are two equal series of 
turbines on the same spindle on each side of the cen- 
tral steam inlet, and as the exhaust takes place from 
each end equally, the motor spindle with its blades is 
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TURBO-ELECTRIC GENERATOR. 


CONSTRUCTED BY MESSRS. CLARK, CHAPMAN, PARSONS, AND CO., GATESHEAD-ON-TYNE. 
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practically floating in the steam and the bearings have 
only to support its weight. 


Our account would not be complete without a men- ] 


tion of the dynamo, of the special bearings in which 
both it and the motor run, and which make a speed 
of 8000 to 20,000 revolutions per minute possible and 
easy, and also of the electrical control governor for keep- 
ing the potential at the poles constant. The dynamo 
is of ordinary form, but considerably modified to suit 
the high speed at which it runs. There are very few 
convolutions on the armature, in some cases only 
fifteen to give 110 volts. The commutator segments 
are built up of short lengths dovetailed into steel —_ 
and insulated with asbestos, which gives no trouble 
from oil as the centrifugal force keeps it quite dry. In 
consequence of the large output from small armatures 
revolving at high speeds, the loss from internal re- 
sistance and shunt current around the field magnets is 
very small; indeed, the latter amounts in some cases 
to less that 1 per cent. of the output, and the former to 
rather less, while the loss due to Foucault’s currents in 
the core of the armature, does not exceed 1 per cent. 
of the output. The dynamo is, therefore, of very high 
efficiency. 

The electrical control governor is mounted upon the 
yoke of the field magnets and is actuated by the at- 
traction on an iron bar pivotted on a vertical spindle 
and controlled by a spiral spring. By tightening or 
slackening the spring to resist the attraction of the 
shunt-wound magnets, it will be seen that the governor 
can be adjusted to any desired electromotive force 
while the generator is running. 

At a recent trial before independent persons, in com- 
petition with an ordinary vertical engine and dynamo 
driven by belt, fifty 16 candle-power lamps being 
run in each case, the steam consumption was less for 
the turbo-electric generator than for the ordinary 
system. We may further ‘add that at a recent trial 
before the Committee of the Newcastle Exhibition, 
the result was 65 lb. of steam per electrical horse-power, 
and a much lower result has been obtained with igher 
pressure, The action of the governor is very quick 
and sensitive, and the electromotive force is in practice 
maintained to within one volt of the normal. We 
have before us some remarkable statistics of the 
longevity of Swan-Edison 16 candle-power lamps run 
from one of these generators at the Phenix Mills, 
Newcastle-on-Tyne, where after some 5000 hours’ 
running more than half the original lamps remained in 
good condition. 

At the Newcastle Exhibition Messrs. Clarke, Chap- 
man, Parsons, and Co., of Gateshead, have carried out 
the lighting of the north, south, east, and west courts as 
well as the west annexe. The electric generators are 
thirteen in number, beside four provided in case of 
breakdowns. To supply altogether about 2400 
ampéres, about half at 110 volts for the more distant 


part of the building, and the remainder at 70 volts for 
the nearer portions. The total possible output of the 








be ont for agricultural locomotive engines on the simple 
| principle.” 

They also recommended that the engines should not 

exceed eight-horse power, nor weigh more than ten tons 
| when empty; that no maker or exhibitor be allowed to 
| enter more than one engine; that no restrictions be im- 
| posed as to pressure, but exhibitors should be required on 
| their entry forms to state the maximum pressure to be 
| applied; and that the engines should be tested on roads 
and on the brake. 
| At the Smithfield Club Show in December and prior to 
| the December Council meeting of the Royal Agricultural 
| Society, this matter was discussed by some of the prin- 
| cipal makers of traction engines, and the following 
| memorial was presented : 
** Agricultural Hall, laniee ¥ ™ 
ember 6, . 
F ug 3 ** We, the undersigned makers and exhibitors of traction 
= | engines, are of opinion that in the present depressed state 
| of agriculture and the engineering trade it is not a suit- 
able time to hold competitive traction engine trials. The 
carrying out of experiments, and the construction of 
special engines for — trials is so costly, and the 
| trade at present is so bad and unremunerative, that we 
should with regret have to decline the Society’s invitation 
to take part in any ee at Newcastle.” 
seventeen generators, including the spare ones, is about | igne 
4000 ampéres, or a total of about 480 electrical horse- ye abet pre nat ola (Leeds), Ltd. 
power. There will, however, not be more than about | Mosemata Gama. tan Oe. Lal 
260 electrical horse-power in action at one time. There | : ; "kia 
. ae 7 Cuas. BURRELL AND Sons, Ltd. 

are forty-eight circuits, so arranged that in case of | R. Hornssy AnD Sons, Ltd. 
stoppage of any generator or failure of main fuze, no | CLAYTON AND SHUTTLEWORTH. 
two consecutive a will be extinguished. The | Rosey Ann Co, 
conductors are all of small sectional area insulated | WALLIS AND STEEVENS. 
with pure rubber, and carried on grooved brackets | RANSOMES, SIMS, AND JEFFERIES, Ltd. 
along the sides of the arches above the principals. | Ruston, Proctor, AND Co. 

The incandescent lamps are the first of such sizes} As will be seen from this memorial the time selected by 
that have been put in the market, and have given good the 

















R.A.S.E. for these trials was considered. very un- 


results in practice, and Messrs. Clarke, Chapman, Par- | favourable, and the makers hoped that the Royal Agricul- 
sons, and Co. are to be congratulated in having met the | perm ne eo sen ny ee ee ya 
- - . 
kong fet want of lamp fo take piace eteen the ple gneraly an ty atangs at any at for daeriog 
P ts 99 thesetrials for atime. However, the mattercame before the 
These large lamps give a candle-power for every 1.8 R.A.S.E., and from the report of the Council meeting, as 
watts energy. well as from the prize list which was subsequently issued, 
it became known that the Society had determined still to 
offer prizes for engines at Newcastle, but had decided to 
depart from their original intention of confining these 
prizes to sent locomotives, the revised prize sheet 
issued in December being as follows : 
‘* Class 1.—Portable agricultural engine, self-moving or 
otherwise, on the compound principle, not exceeding eight 





THE ROYAL AGRICULTURAL SOCIETY’S 
ENGINE TRIALS AT NEWCASTLE. 
To THE Epitor or ENGINEERING. 

S1r,—As it will soon become known that the Agricul- 
tural Engineers as a body, have not entered their engines 
to compete for the prizes of the Royal Agricultural omer | horse-power, 2001. 
of England at Newcastle in J uly, 1887, I beg. you wi ‘* Class 2.—Portable agricultural engine, self-moving or 
allow me, as President of the Agricultural Engineers’ | otherwise, on the simple principle, not exceeding eight 
Association, to explain some of the reasons which have | horse-power, 100/. 
brought about this result, bes he brake trials of implements entered in Classes 1 

In November last, from a report which ap in the | and 2 will be designed to elucidate relative merit under 
papers of the monthly Council meeting of the R.A.S.E., | the following head : 
it was understood that the Royal Society proposed to | ** Construction ; Efficienc , 4é, proportion of actual 
offer the following prizes at the Newcastle meeting in | work done to work indicated, economy of fuel, of steam, 
J uly, 1887 : | of lubricant, perfection of combustion, price.” 

A prize of 2001. for agricultural locomotive engines | It was also announced that the traction engines would 
on the compound principle ;” and that ‘‘a prize of 100/. | not be tested on the road. 
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This altered prize sheet came before the makers while 
still at the Smithfield Show, and it was decided again to 
memorialise the Society and to ask them to postpone the 
trials for at least another year, as it was not thought prac- 
ticable to carry out the trials in a satisfactory manner 
within the limited time at disposal, and the conditions 
and regulations in reference thereto in their opinion were 
not clearly and definitely set forth. This memorial was 


as under : 
** Agricultural Hall, London, N., 
December 9, 1886. 
** To the Council of the See Aen Society of 
ngland, 

‘*We, the undersigned firms, regret to find that the 
R.A.S.E. still contemplate holding trials of portable 
engines, self-moving or otherwise, at the Newcastle Show. 

** We would most respectfully urge that when prizes 
are offered for such an important and extensive class of 
machinery, a great deal more time should be given be- 
tween the announcement of such prizes, and the date of 
the trials, and that at the same time as the prizes are 
announced the full conditions and regulations should be 
clearly stated. 

**Regretting that we should in any way appear in oppo- 
sition to the Royal Agricultural Society, we have come 
to the unanimous conclusion that we cannot compete at 
Newcastle, the time being altogether insufficient, and we 
would recommend that the trials should be postponed for 
at least another year, and that the conditions (as to which 
we think it would be desirable that the agricultural 
engineers should be consulted) should at once be made 
known. 

** Trusting the Society will, in its own interests, as well 
as in those of the public, decide to postpone the trials, 

‘* We are yours faithfully, 
JOHN Fow er And Co. (Leeds) Ltd. 
CLAYTON AND SHUTTLEWORTH. 
AVELING AND PortTER. 
Rosry and Co. 
MARSHALL, Sons, AND Co., Ltd. 
R. Hornspy anp Sons, Ltd. 
RANSOMES, SIMS, AND JEFFERIES, Ltd. 
W. N. NICHOLSON AND Son. 
Cua. BuRRELL AND Sons, Ltd. 
FREDERICK SAVAGE. 
WALLIS AND STEEVENS. 
Ruston, Proctor, aND Co. 
GIBBONS AND ROBINSON, 
BARROWS AND STEWART. 
Ws. Foster anp Co., Ltd. 
Farmer, Rosey, Brown, anv Co. 
Woops anv Co. 
Rp. Garrett AND Sons. 
JamES COULTAS. 
Brown AND May. 
E, R. anp F, Turner. 
Tue Reapine Iron Works, Ltd. 
Epwarp HuMPHRIES, 
Wm. ALLCHIN. 

**P.§,—Will you kindly address your reply to Messrs, 
John Fowler and Co, (Leeds), Ltd., Leeds.” 


It will be seen that this memorial was signed by prac- 
tically all the leading makers representing, with very few 
exceptions the entire industry of agricultural engineering, 
as it was felt that the time allowed between the announce- 
ment of the prizes and the holding of the show was alto- 
gether inadequate for such an important trial as the one 
proposed ; the conditions of the second prize list were also 
made to include portable engines as well as agricultural 
locomotives, classes of engines which are very dissimilar 
and have to work under totally different conditions, and 
further the agricultural locomotive engines were no longer 
to be tested for traction purposes, the very object for 
which these engines are designed. It was therefore con- 
sidered that it was very essential that the conditions 
under which the trials should be held should be more 
carefully considered. 

By postponing the trials for another year the Society 
would certainly have secured the competition of a large 
number of the firms most experienced in the building of 
both these classes of engines, and by a consultation of the 
Society with the Agricultural Engineers as to the condi- 
tions to be laid down at the trials, such a standard might 
have been arrived at as would have been of great use in 
determining the relative merits of the engines, and have 
tended to secure their greatest efficiency. 

By adopting the course here suggested the Society 
ound have been studying the best interests of their prin- 
cipal constituents, viz., of their members and the agricul- 
tural community at large, as they would thus have 
secured such a competition among the makers of these 
classes of engines, based on a thoroughly well-considered 
prize sheet and conditions, that the results would have 
carried that weight and importance which trials con- 
ducted by such an important Scciety as the Royal should 
at all times deserve. Such trials involve great expendi- 
ture of time and money, not on’y to those who take part 
in them but to the Society itself, and Agricultural Engi- 
neers much regret that in consequence of the reasons 
already given they should have felt compelled to abstain 
from the forthcoming competition and appear in any way 
in a position of seeming antagonism to the R.A.S.E. 

I remain, yours obediently, 
Henry D. Marsuatt, President. 
Agricultural Engineers’ Association, 342, Strand, 
London, April, 21, 1887, 








HELICAL JOINTS FOR BOILERS. 
8 2 > — er OF ng gen gue 
R,— o the second last paragraph o r. 
Hartland’s Fees (page 348 ante); the at yea may 


in ot 
in our letter, page 299. If thisexplanation is satisfactory 


withdraw his ejaculations. In return we ask him if he 
objects to open discussion, for if not, then even he be- 
lieves that ‘‘two heads are better than one” in the only 
sense that the proverb implies. 


ternal pressure in a cylindrical boiler with helical joints 
is to increase the diameter, and that longitudinal stays 
augment the evil, for the effect upon the seam is to tend 
to pucker it up and make the lips open in the spaces 
between the rivets. We have already shown that the 
tangential component stress on the 45 deg. joint is as much 
as one-quarter of the stress on a longitudinal seam, a 
yma by no means to be expressed in pounds by a 

gure in the fourth decimal place, so that the likelihood 
of the joint gaping between the rivets, and ceasing to be 
steam tight, is not improbable. This is one reason of our 
opinion already expressed, that the fact of there being a 
tangential component stress on helical joints is a grave 
objection to their adoption. We would suggest that hoops 
might with advantage be ti htened round such boilers to 
relieve the rivets of the duty of bearing the tangential 
stress. We would also suggest that probably certain steel 
boilers which failed, did so by succumbing to the tan- 
gential stress on the 45 deg. helical line through the solid 
plate, owing to the steel becoming weak to resist shearing 
from molecular changes. 

In reply to Mr. Booth’s letter, page 348. On page 299 
he describes our mathematics as misleading, while now 
he denies he ever did so, and adds that he meant to say 
we hindered progress. His rivetsa anda’, Fig. 1, page 348, 
form part of a ring joint, and as such are subject to longi- 
tudinal stress ; regarding the rivets between a and al! he 
writes a paragraph, and then says it is “‘ all nonsense from 
a practical point of view ;” we agree, it is nonsense from 
any point of view. The formula he now gives, 


2secd _ 2 
J4+tan2 @ »/14+3 cos? ¢’ 
is quite correct. It is altogether independent of rivet 
diameters and plate widths. This formula appeared in 
the April number of The Practical Engineer, a copy of 
which was kindly sent to us. If a copy were sent also 
to Mr. Booth it would have been graceful on his part to 
have acknowledged that it was published prior to his 
letter — if, iadnel. that was not the source from which he 
borrowed it. This formula is easily obtained from vur 
general formule 5 and 7 (pages 283 and 299) by combin- 
ing the rectangular component stresses and reducing when 


r= a/[p"? +(p?—p”) cos? 6]. Then 
R=p: 1, in which, putting p'=} p, we get 





= /1+38 cos? 6” 

This bald ratio alone is very incomplete, as the ob- 
liquity is not given. We think our formule for the normal 
and tangential components more satisfactory, and being 
= general, they can be modified to suit for longitu- 

inal stays by substituting for p' fractions less than half 


of p. 

Ke do not think that any real progress can be made 
without considering the whole bearing of any subject 
under discussion, and certainly giving accurate results 
and processes for inaccurate ones, however gaa comme | 
correct they may be, cannot hinder progress, Althoug 
Mr. Booth delights to call us his critics, it is an open dis- 
cussion, and we have contributed to it a theoretical solu- 
tion and especially drawn attention to the importance 
of the tangential component stress. ‘‘ We have had 
ancestors, too, Sir Lucius ;”’ boilers are made extensively 
and well in Glasgow ; but if Mr. Booth really has an ex- 
ceptionally good practical knowledge of boilers, he might 
add somet. oy dew ny to the subject under discussion by 
giving us the benefit of his practical experience instead of 
hindering progress by defending the errors and miscon- 
ceptions in his theoretical treatment because they happen 
to be nearly correct as far as arithmetic goes, and also by 
indulging in weak ridicule. 

We are, your obedient servants, 
T. ALEXANDER, C.E. 
A. W. Tuomson, C.E. 
16, Smith-street, Hillhead, Glasgow, April 19, 1887. 





To THE EpIToR OF ENGINEERING. 

Sir,—I find one of your correspondents doubts the 
existence of tangential forces in helical joints of cylindrical 
boilers, I hemes beg to submit the following treatment 
of the problem ; it may, —— render those stresses 
more evident and likewise be useful to the practical engi- 
neers who experience difficulties in comprehending the 
mathematics of Messrs. Alexander and Thomson’s 
elegant general formule, which though perhaps best 
adapted tothe requirements of scientific men accustomed 
to expreas themselves with precision, would at the same 
time well repay the practical engineers for making a little 
effort to comprehend them. I dare say it is well explained 
in the book referred to by Messrs. Alexander and Thom- 
son. 
Internal transverse pressure in such boilers would have 
the same effect as external end Ay apace tending to make 
the edges of plates revolve and slide over each other, caus- 
ing shearing stress on the rivets, and diminishing the 


and ¢ each =~ 


are concerned. For a boiler with helical joints, the end | may be, I think, treated in a similar manner to a line of 
pressure tends to reduce the diameter of the boiler, while | intersection of a 45 deg. plane with the convex surface of 
the side pressure tends to increase it, but the latter pre-| the boiler. Professor Unwin gives the stress on an in- 
ponderates, so, on the whole, there is a tendency for the | clined section of a cylinder caused by a force acting along 
diameter to increase, and it would increase but for the | the axis thus: Normal and direct stress = fn = f cos? 0 
fact that the rivets of the helical joint resist the ten-| and tangential or shearing stress =f; =f sin 0. cos 0; 
dency ; the rivets resist the tangential stress in the joint ; | where 6 = angle between axial force and normal to plane, 
ie words, prevent the sliding of the coils referred to | f = intensity of stress. 


Let s = longitudinal stress (Fig. 1), resolve this into n 


to Mr. Hartland, we should be glad if he would kindly | acting normally and ¢ acting tangentially to AC, then n 


24, 


2 


(Fig. 2). Let 2s= transverse stress, resolve this into N 


It is unfortunate that the tendency of the whole in-| @¢ting normally and T acting tangentially to A C, then 


N= v2.8. 





The total normal stress = N+n, and T—é=remaining 
tangential stress, .*. N+n= : v7 2sand T—t=- “43 : 
observing T and ¢ are opposite in direction. 

(Fig. 3). Let r represent resultant of N+n and T-t. 


“ r=/(% vaey's ( a 20) 
af 28= V5.8 


If sectional area of plate ends be represented by A B, B C, 


ACandAB,BCeach=1. ..AC=,/2, If R repre- 
sent the stress on A C per square unit, 


R=, V5.8 5 /2_ /10_ 
WE here 2/2 9 1.58 s or .79 x 2s, 
t.e., stress on helical joint = .79 times stress on longitu 
dinal seam -— or helical joint is 1} times as strong as longi- 
tudinal joint — angle between 7 and AC has its tangent= 
3 5 O98 see dens hy 
7 J28 + wae 3 or tan 3=72 deg. 
James E, Carne. 
38, Playfair-road, Southsea. 


To THE EpiTor or ENGINEERING. 

S1r,—I inclose the results of the tests made for me and 
in accordance with the sketches in your issue of April 1, 
page 299. I regret the rather long delay and still more 
that I am unable to add some further experiments, for as 
will be seen the results are rather startling, and if sup- 
ported by the other tests will lead to the important con- 
clusion that with mild steel the strength of a drilled seam 
is almost independent of the direction of the tearing force 
to which it is subjected. 


Results of Tensile Tests. 





| ! 
Original Section of Test- | | 
Pieces. 








| 
| Break- | 
in | oon | 
| : | Between Bees: | 
: Overall. Holes, ai 
e ) -| 3 | ) | Remarks. 
o os -is ie zal sat 
s Blald!8laial #ledica 
Sie lelSisis) S| asiaci 
ge eli s\3)\ 2] 3 egies 
| - =| O's 
zBlal|< ia lai, dl a ars 
in. | in. | sq. | in. | in. | sq. |tons'tons'tons! 
in. in. | per | per 
| | | 8q..| 8q. 
| in. | in. 
1 .11 4,04).444 16}! 86,6) .. ‘Plain specimen. 





2 .12 |4.05|.486 .12 3.05 .366) 14 | 28.8'38.2 Fig. 2, p. 299. Holes 
| | | | | ugged ; 7+4% holes 
| H H | in. in diameter. 

8 .12 |4.05}.477'.118 3.05 .359| 183) 28.8) 38.3 Fig. 2, p. 299; 7+4 
| | | | | holes jin. in dia- 
| meter. 

4 .12 3.92|.470 .12 4.17 .500) 143, 36.4 29.5 Fig. 1, p. 299. Holes 

| | | plugged ; 10+ holes 
| | | din. in diameter. 

5 .11 |3.93].432 .11 4.18 .459) 14} 33.0/81.0 Fig. 1, p. 299; 10+3 

| | | | | holes jin, in dia- 
| | | meter. 
| | 














As will be seen from the results, the strength of the 
net sectional area has been increased from 36.6 to 38.3 
tons, or 5 per cent., by drilling a number of holes straight 
across test-pieces Nos. 2 and 3 (see Fig. 2, page 299), Or 
the removal of 25 per cent. sectional area by drilling has 
only reduced the strength 21 per cent., that is from 36.6 
to 38.8 tons. In Nos, 4and 5, Fig. 1, where the line of 








or may not be continuous, so far as our stress calculations 





pitch of seams. A small portion of the helical seam line 
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holes is inclined at an angle of 45 deg. to the axial pull, 
the average stress per square inch measured over all is 
32.2 tons, which is an increase of 12 per cent. over the 
28.8 tons, while the strength per net sectional area has 
decreased from 38.3 to 30.3 tons, i.e., 21 per cent. 

In all four cases the line of fracture passed from hole 
to hole, with the exception that in No. 4 it passed from 
the two extreme holes straight across to the edge of the 
plate. In No. 5 one edge was fractured in the same way 
while the other was fractured through the outside half 
hole. . - 

It is impossible to say with certainty where the fracture 
of a test-piece commenced, but a fairly good guess can 
made by pressing the two fractured surfaces together, and 
noting where they touch and where they are widest apart. 
Few will contest, and none can disprove, that the latter 
point is probably the first point of rupture. With refe- 
renceto the above tests I have noted that: In No, 1 the 
two extreme edges touch, while the centre shows 3 in. 
opening ; in Nos. 2 and 3 the two extreme edges touch 
while the centre shows ; in. opening; in No. 4 the 
fractured surfaces touch between the first two and the last 
two holes ; in the centre they are slightly separated from 
each other, while near the edges the distance increases 
from almost nothing to rs in. at the first and last holes; 
in No. 5 the fractured surfaces touch at three points, 
viz., between first hole and outside edge, between sixth 
and seventh hole, and between tenth and eleventh hole, 
while some of the other parts are separated by about }; in. 

It is imposible, on account of the roughness of the 
fractured surfaces, to make an accurate sketch showing 
the above points, but I inclose the five specimens, which 
will make them quite clear. 

I have noticed a peculiarity in the fracture of No. 4. 
In this test- piece all the holes were plugged up, and the 
fracture, instead of passing along a line running straight 
through all the centres as in No. 5, invariably starts at 
the lower edge of one hole, and ends at the upper edge of 
the adjoining one, thus giving the fracture the appear- 
ance of a rough carpenter’s saw. The inclination of each 
small fracture is therefore decidedly greater than 45 deg., 
and the original net area ought to be taken as larger than 
.500 square inch, and the stress per section (B) as less than 
29.5 tons. The holes of this specimen were plugged, and 
the result does not argue favourably for the influence of 
rivets in a similar joint. 

I have also noticed that in Nos. 4 and 5 a sliding 
motion has taken place along the line of holes ; it is about 
qsin. This is one reason why I am getting some further 
experiments made in which the holes will be drilled along 
two lines inclined at equal but opposite angles, and meet- 
ing in the centre of the piece. They will be of special in- 
terest as showing whether or not the rivetting which 
secures the diagonal ties in many bridges is as efficient as 
it ought to be. These connections are generally supposed 
to weaken a bar only to the extent of one rivet hole. In 
these experiments a sliding motion will of course be im- 
possible, but I think the results which I have given 
to-day are of practical importance as regards the question 
of helical joints for boilers, because the flat end plates of 
— and land boilers are quite powerless to resist that 
sliding. 

I think that the above remarks and experiments relieve 
me from answering your correspondents in detail, but I 
feel that I must apologise for having unintentionally mis- 
led Messrs. T., Alexander, C.E., and A. W. Thomson, 
C.E., with regard to the dimensions of the test-pieces. 
When I arranged to get the tests carried out I did not 
know what sized specimens could be tested, and I there- 
fore gave the dimensions in terms of their thicknesses. 
It was found that these proportions could not be adhered 
to except with plates 4 in. thick, and I hope that your 
correspondents will not be so much disgusted with this 

‘come down.” My specimens broke under loads of less 
than 15 tons. The one they referred to would have re- 
uired more than 900 tons, and I regret exceedingly that 
there is no machine which could be made to exert this 
pull, T remain Sir, yours truly 
London, April 18, 1887. C. 





SINGLE-NEEDLE DUPLEXING. 
To THE Epiror oF ENGINEERING. 


Sir,—I observe with surprise that my letter in ENGI- 
NEERING of the 8th inst. on the above subject has caused 
considerable discomfort of mind to the telegraph super- 
intendent of the Caledonian Company, as illustrated by 
his supreme and _ lengthy letter in your issue of the 
15th inst. Sir, I would consider it an abuse of the 
privilege of your columns, as well as a frittering away 
of time, were I to single out and dispose of all the 
useless matter contained in Mr. Dunn's letter; but, 
with your kind indulgence, I will refer to such por- 
tions of it as are directly relative to the subject 
at issue, and leave the superfluous portion to the judg- 
ment of such of your readers as may, by chance, have 
taken the trouble to read it. The main, indeed, i may 
say the only, subject at issue is whether the duplexing of 
single needles, stated to be now in operation on the Cale- 
donian Railway, is new and, at the same time, the produc- 
tion of the telegraph superintendent of that company. I 
most emphatically say, Wo, and that I am in a position to 
prove in the most conclusive manner possible, that pre- 
cisely the same system with split coils, not differentially 
wound coils, was established by me and worked on the 
North British Railway fourteen years ago. I am not at 
issue in any definite way on any other point in this con- 
troversy. In my previous letter I stated in the followin 
plain words the causes which led to the abandonment o 
the system on the North British Railway, viz.: ‘The ever 
varying resistance of the line wire necessitating constant 
adjustment of the rheostat, the inability of the receiving 





clerk to obtain a repetition of any doubtful words without 
the aid of the sending clerk, the important fact that more 
clerks are required for the duplex than for the ordinary 
single needle working, and that the expedition in the 
former, all things considered, is less than greater, the 
system was abandoned as reverse to advantageous to the 
railway service.” To this statement I adhere, content to 
leave the why and wherefore to the judgment of the prac- 
tical. I further stated that ‘‘if any corroboration of the 
wisdom of this course is wanting, it may be gathered from 
the coincidence that in the fourteen years since elapsed, 
neither the postal department nor any railway company 
had reverted to the system.” It will be observed that 
Mr. Dunn, in his anxiety to get clear of the dilemma in 
which he has unwittingly placed himself, adroitly omits 
the words, “nor any railway company,” then goes on to 
say that the postal department had no single needles to 
duplex, and finally employs some far-fetched remarks of 
Mr. Preece in support of his argument as to the working 
capacity of a duplex circuit. To me, Sir, there is a 
savour of presumption in dragging the name of that 
eminently scientific gentleman into this dispute ; indeed, 
to my mind, it is simply a disparagement of his great 
ability for any one professing to have a knowledge 
of electrical matters to imply that in making the remarks 
pa by Mr. Dunn, any reference to single needle 

uplex was intended. It must have been to the ‘* Morse” 
that Mr. Preece’s remarks applied. Mr. Dunn concludes 
his long-drawn epistle by telling us that the chief point 
of novelty and interest lies in the conversion of an 
ordinary single-needle instrument into a completeduplexed 
instrument by its being cut in two, and the single wound 
coil utilised in the manner previously described, adding 
that this is an entirely new departure, and one which he 
ventures to say will be largely taken advantage of by 
other telegraph superintendents, &c. 

Now, Sir, allow me to ask if anything more ludicrous 
ever got into print? Where, I ask, is the novelty ? Where 
the point of interest, and where, whatever its meaning, 
the new departure to be largely taken advantage of by 
telegraph superintendents ? 

T now leave Mr. Dunn, with no envious feelings, in full 
possession of ‘his adopted ‘‘bairn,” the ancient system 
of single-needle duplexing, and if perchance he or any 
other party should by perseverance and skill succeed in 
maturing the “‘ bairn” to a position of usefulness to the 
railway service, I shall be as ready to forgive its adoption 
as I am to expect that a “‘sorry mistake” has been com- 
mitted. Thanking you in anticipation, 

I am, Sir, your obedient servant, 
ARTHUR E, GILBERT. 
The Highland Railway Company, Telegraph 
Superintendent’s Office. 
Inverness Station, April 18, 1887, 








THE LOSS OF THE ‘‘ KAPUNDA.” 
To THE EpIToR OF ENGINEERING. 

Srr,—I have read with great interest the letter from Mr. 
Terry which appeared in your issue of April 8, but there is 
one part of the subject which I think Mr. Terry has failed 
to deal with as fully as its importance requires; he has 
very properly pointed out the necessity for bulkheads, and 
more of them, but he has neglected to specify what these 
bulkheads are to do, I suppose because he considered that 
common sense dictates that when required they should do 
the same work as the side of the ship to which they 
belong ; but do they do this? Is it not, on the other hand, 
a fact that the scantlings are such that it is not possible 
for any bulkhead in any merchant vessel, unless assisted 
by such support as a cargo in bulk or other accidental 
auxiliary, to withstand the pressure of water which may 
at any time be brought to bearon them? If what I have 
advanced be true, as I believe to be the case, are not the 
bulkheads at present used quite as much a source of dan- 
ger as of security, giving an idea of protection which does 
not exist in reality except to a very limited extent, and is 
it not absolutely necessary that the bulkheads of ships 
should be made of equal strength to resist water pressure 
with the sides? 

Yours obediently, 
Reeinatp E, MIpp.eton. 

49, Parliament-street, April 15, 1887, 





WATER SUPPLY FROM WELLS. 

At the meeting of the Institution of Civil Engineers held 
on Tuesday, April 19, Mr. Edward Woods, President, 
in the chair, four perers were read on the subject of ob- 
taining water supply from wells, namely, ‘‘ Chalk Springs 
in the London Basin,” by Mr. J. W. Grover, M. Inst. 
C.E. ; ‘* Borings in the Chalk at Bushey, Herts,” by Mr. 
William Fox, M. Inst. C.E.; “On a Borehole in 
Leicestershire,” by Mr. T. S. Stooke, Assoc. M. Inst. 
C.E. ; and ‘The Wells and Borings of the Southampton 
Water Works,” by Mr. William Matthews, Assoc. M. 
Inst. C.E. 

In the first paper, Mr. Grover began by pointing out 
what a large and rapidly increasing water supply was re- 
quired for London, and that the upper and lower green- 
sands did not yield water in any quantity, and therefore 
were not available, as Professor Prestwich had hoped, for 
furnishing a supplemental source of supply for the metro- 

lis, e showed that the chalk was the true source, 

ut that care must be exercised in selecting a site for 
sinking a well into it; and that whilst only a moderate 
supply cf water could be obtained where the chalk 
was overlaid with a thick bed of clay, owing to the 
compression of the fissures by the superincumbent weight, 
and the distance the water had to travel. underground, 
a large supply might be secured by sinking a well at 
the outcrop of the chalk, at a point near a river, which 





indicated a subterranean flow of water. Consequently, 
there was no prospect that any large volume of water 
could be obtained from the chalk under London, or 
from the upper or lower greensands, owing to the im- 
mense pressure upon them. The author then proceeded 
to describe in detail the various works carried out for 
supplying the Newbury, Wokingham, Leatherhead, 
and Rickmansworth districts with water. A plentiful 
supply was readily obtained for the Newbury district 
by sinking a 7 ft. well, 13 ft. deep, in the valley of 
the Kennet, on the west side of the town. The chalk 
spring struck there proved of excellent quality, and the 
water was raised by pumps into two reservoirs, at a high 
level, each having a capacity of 110,000 gallons, and com- 
manding the whole of the town. The cost of the works 
had not exceeded 20,0007. Two wells had been previously 
sunk in the Wokingham district to depths of 366 ft. and 
734 ft., through the Bagshot sands, London clay, and 
Woolwich and Reading beds, into the chalk, which failed 
to give an adequate supply of water, owing, in the author's 
ar to the flowing in of the fine running sand of the 

oolwich and Reading beds. By sinking another well 
down into the chalk, which was reached at a depth of 
345 ft., and carefully excluding the fine sands of the Wool- 
wich and Reading beds in its descent, a fine chalk spring 
was struck at 405 ft., which rose to 30 ft. from the 
surface. The well was sunk in twelve months; and 
several trials were made of the yield of the well, which 
proved that the spring flowed more freely after pump- 
ing, owing doubtless to the fissures, giving to 
the water, being cleared out and enla . A lower 
set of pumps drew the water from 123 ft. below the 
surface. The upper pumps, capable of pumping 10,000 
gallons an hour, lifted the water into reservoirs 144 ft. 
above the engine-house floor, having a capacity of 220,000 
gallons; and a constant service was afforded at a capital 
cost of under 20,000/. The Leatherhead district included 
eight parishes in Surrey, having an area of 24 square 
miles ; but it would be possible to extend its limits, and 
to afford a supplemental supply from the Leatherhead 
springs to South London, for which no other at all equally 
available source of supply existed. A 12-in. boring was 
sunk toadepth of 200 ft. in the chalk, through flint 
beds containing powerful chalk springs ; and the yield 
of water at the depth reached far exceeded any ible 
requirements, the flints being continuous for the last 
40 ft., and forming a natural reservoir, from which the 
water rose to the surface when liberated by the borehole. 
The catchment area embraced the whole basin of the 
Mole above Leatherhead, over 100 square miles in ex- 
tent; the water in the well kept a level of 2 ft. to3 ft. 
above the River Mole, and maintained an even tempera- 
ture of about 53 deg. all the year round. From trials 
made with the pumps drawing 15,000 gallons an hour, it 
appeared that 1,000,000 gallons a day could be raised by 
the pumps from the surface, and by enlarging the bore- 
hole down to the great reservoir of flints below the 97 ft. 
level, a minimum daily supply of 4,000,000 to 5,000,000 
gallons could probably be obtained. A constant supply 
was provided from a reservoir, containing 125,000 gallons, 
the level of which would command South London with a 
high service. The collecting basin above Rickmansworth 
was 234 square miles in extent ; and the water rose in many 

laces bright and pure from the flint beds in the chalk. 

he subterranean flow had been estimated at 70,000,000 
gallons a day at Rickmansworth ; and from 5,000,000 to 
10,000,000 gallons might probably be intercepted. A well 
was sunk near the River Colne, at a bend in the valley, 
where the chalk spring broke out with the greatest volume, 
to adepth of 300 ft., through chalk and flint beds. The 
water rose in the well to a level of about 3 ft. above the 
adjacent River Colne; and the volume of water obtained 
from the well was much augmented by enlarging the bore- 
hole and further sinking. Trials were made, during the 
operations, of the effects produced on the water-level by 
pumping 21,600 gallons an hour, when the water soon re- 
gained its original level on stopping the pumps. 

Mr. Fox described, in his paper, the works carried out, 
in the valley of the Colne, for supplying a large district 
lying between Watford and London. A well and boring 
were commenced in 1874, and completed in 1876, to a 
depth of 212 ft., having pierced 20 ft. of hard rock chalk, 
where it was stopped, owing to no greater supply of water 
being anticipated from further sinking. rials of the 
yield of the well showed that it had decreased from 
820,000 gallons in twenty-four hours in 1876, to 650,000 
gallons in 1881; but by lowering the pumps 20ft., the 
yield was raised from 900,000 to 1,000,000 gallons, which 
was found to have been maintained on testing it again in 
1885. Observations of the amount of water pumped, the 
level of the water in the well, and the rainfall, showed that 
the well and adjacent strata acted as a storage reservoir 
supplied by the rainfall. In order to increase the supply 
for an enlarged demand, a new well was sunk, in 1885, 
down to the gault, 700 ft. from the surface, at an average 
rate of 16 ft. aday. No increase of water was obtained 
in the last 200 ft. The flow of water from the top of the 
borehole,43 ft. below the surface, into the well had dimi- 
nished from 656,000 gallons to 555,000 gallons in 24 hours, 
at which rate it flowed steadily. The water in the new 
well was conveyed through a tunnel into the old well, 
from which it was pumped. When the communication 
was closed by a valve, the water level in the old well was 
lowered by pumping without affecting the level in the 
other well, showing that the sources of the supply of the 
two wells were separate. From the results obtained in 
sinking the new well, it would appear that a much larger 
supply of water could have been obtained from the old 
well by sinking the borehole 300 ft. more. The supply 
was now 1,500,000 gallons a day; but some new pumps 
could be arranged to draw 15 ft. below the present level 
of the old well; and by yer the well this amount, 
and modifying the pumps, the yield could be increased to 
from 2,000,000 to 3,000,000 gallons a day. 
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A borehole was sunk, in 1880, to a depth of 754ft., by 
the Local Board of Hickley, in Leicestershire, acting 
under the advice of Mr. Plant, for seeking a supply of 
water from the ‘‘ Waterstones” of the Triassic formation, 
at the base of the Keuper marls. The water line was 
met with, 80ft. below the surface; and, in 1883, Mr. 
Stooke advised that pumping should be effected with 
easily available plant. Boring rods, 3in. in diameter, 
and 450 ft. long, served for suction pipes ; and boring rods, 
provided with rubbers, were used as pumping rods to a 
depth of 300ft. The pump was worked with a stroke of 
18 in, ; and 400,000 gallons of water were pumped out of 
the borehole in April and May, 1883. The water con- 
tained about 500 grains of solids, and 40 grains of chlorine, 
to the gallon. A 3-in. borehole was then carried 51 ft. 
lower, and gave evidence of more favourable water-bearing 
strata, A plug was obtained to separate the upper from 
the lower water, as the tubing had not been carried below 
476 ft. from the surface; and the pump was arranged for 
the plug to act at a depth of 690ft. The quality of the 
water, however, was no better, the solids ranging from 
425 to 895 grains per gallon. The plug was then placed 
at a depth of 731 ft., and afterwards as near the base of 
the original borehole as practicable, without any better 
quality of water being obtained. On the plug being raised, 
it did not appear that any water could have passed it ; 
and the water from the upper strata must therefore have 
passed to the pump through fissures in the rock, 

Mr. Matthews, after explaining the hydrographical 
conditions of the district round Southampton, proceeded 
to describe the several steps taken to obtain a water 
supply of 3,000,000 gallons a day for the borough, at a 
cost of 60,000/. A small 3in. boring was first sunk 105 ft. 
in the chalk, just above its outcrop at Otterbourne, 
where a remarkable convergence of water gradients, as 
obtained from ninety wells, had been found, with the 
object of ascertaining the actual presence of water before 
executing further works, Water was found in the 
chalk in good — at a depth of 20 ft. Two 12-in. 
borings were then sunk in eleven days, each 50 ft. from 
the small boring, and in a line parallel to the outcrop. 
On pumping continuously from both borings for sixteen 
days, a mean discharge of 20,960 gallons per hour was 
obtained with a loss of head of 94 ft.; and on ceasing 
to pump, the water rose rapidly to its normal level, 
which is very constant there at all seasons. An ade- 
quate yield having thus been proved, the ular works 
were proceeded with. As the trial borings had been sunk 
so easily and rapidly by the ordinary ‘‘ chisel-and-shell” 
method, the author determined to sink two bored wells, 
each 6 ft. in diameter, instead of one large well sunk by 
hand in the usual manner, thereby gaining the advantage 
of having two independent wells, and saving the cost of 
temporary pumping machinery. Afterexecuting the founda- 
tions of the engine-house, and forming a strong working- 
floor, the wells were bored, to a depth of 100 ft. from the 
surface, by breaking up the chalk and flints by dropping 
down the iron 3-in. boring rods, furnished;with three steel- 
pointed chisels, and raising the débris by the ‘‘ miser” to 
the surface. The chisels and the miser were given a 
rotary motion by manual labour, and the miser usually 
came up about two-thirds full. The first well was bored 
in thirty-three me A having been delayed by accidents ; 
but the second well was completed, with slightly altered 
tools, without mishap, in fourteen days, a rate of over 5 ft. 

rday. The wells were lined with 4-in. mild steel tubes, 

ft. ll in. in diameter, in 6 ft. lengths, with twenty-four 
6 in. holes in each length, to allow the free ingress of 
water. The cost of the bored wells was under 17001. ; 
where the author estimated that a single large well, lined 
with 18 in. brickwork, would have cost between 20001. 
and 2500/. The two wells being distinct, with indepen- 
dent pumps, any accident to one would not interfere 
with pumping in the other, and any deepening could be 
easily effected in one without affecting the clearness of 
the water in the other. The author added a short 
account of the deep well on Southampton Common, 
bored, between 1838 and 1851, to a depth of 1317 ft, when 
it only poo 130,000 gallons aday. It traversed 850 ft. 
of chalk, but did not reach the upper greensand ; and an 
an attempt, in 1882, to deepen it eve | frustrated by a 
broken tool lying at the bottom, it was finally abandoned, 
having involved a cost of 20,000/. 





MISCELLANEA. 
Mr. Tuomas Hitt, of Glasgow, has been appointed 
hydraulic superintendent at the Forth Bridge works by 
Messrs. Tancred, Arrol, and Co. 


The Boulogne deep-sea harbour works are being pushed 
forward, and it is expected about the month of August 
next 17,000,000 f. will have been sunk, 


On Tuesday afternoon Sir Edward Hamley delivered 
an_address before the London Chamber of Commerce on 
** The Defence of London and the Commercial Ports of 
Great Britain.” : 


The new Gold and Silver Currency Commission, of 
which Lord Herschell is chairman, held its first meeting 
for the purpose of taking further evidence in regard to 
this question on Tuesday, 


A leaking oil pipe caused the oil to float on the water of 
New York Harbour, which caught fire from a passing 
tugboat. The burning oilfield partly destroyed two New 
York Central Railway piers, causing a loss of 100,000 dols. 


The Canadian Government has sent a geological ex- 
pedition to explore the goldfields in the Yukon country, 
in northern British Columbia, headed by Dr. Dawson. 
— coor Government gives them safe conduct across 

aska, 


Atanordinary meeting of the Civil and Mechanical 
Engineers’ Society, held at their rooms, No. 7, West- 





minster Chambers, on Wednesday, April 13, Mr. E. H. G. 
Brewster, A.M.I.C.E., President, in the chair, a —_ 
was read by Mr. R. E. Middleton, M.I.C.E., M.1I.M.E., 
vice-president of the Society, on ‘‘ The Foundation of the 
Forth Bridge.” 

The International Astronomical Congress was opened 
in Paris on Saturday by M. Flourens, Minister for 
Foreign Affairs. Referring to the work before the 
Con; , which consists in deciding on the best means to 
obtain an exact chart of the heavens, M. Flourens said 
that thanks to the marvellous applications of photography, 
it would rich in unforeseen results. The unknown 
stars thus revealed would, he affirmed, be innumerable. 


The Schweizerische Bauzeitungstates that the large worm- 
wheels for the ‘‘ Pilatus” Mountain Railway were cast in 
Delta metal by Messrs. the Schweizerische Locomotiv- 
fabrik in Winterthur. For testing the strength and sound- 
ness of each casting separately a test-bar was formed with 
the pettern, moulded and cast along with it in one piece ; 
the bars were then cut off and tested before spending any 
work on the main casting, showing the following results 
with very slight variations: Tensile strength, 36.5 kg. 
per sq. mm.=23 tons per square inch; elongation, 10.6 
per cent. 


Messrs. Burmeister and Wain, Limited, Copenhagen, 
who have secured the various patents for Scandinavia and 
Finland of Mr. Johannes Spiel’s petroleum motor, have 
now built several sizes, and had the other day invited the 
representatives of several papers to inspect the machines. 
They show the same excellent workmanship that cha- 
racterises all the goods coming from this well-known firm, 
and it seems tobe the genera ogee that they, under 
many circumstances, will be able to supersede gas or 
steam. A couple of these engines are also shown in 
motion at this month’s show at the Industrial Society, 
Copenhagen, and are attracting great attention. 


In answer to a question asked in the House of Com- 
mons, Mr. Northcote has stated that the trials with the 
Maxim machine gun, which have hitherto been under the 
direct supervision of the inventor, have been sufficiently 

romising to justify the purchase of three for trial on 
how Her Majesty’s ship Excellent under conditions 
more nearly approaching those of actual warfare. The 
question of further orders of Maxim guns cannot be 
decided until these trials have conclusively demonstrated 
their serviceability. Nearly the whole of the Nordenfelt 
guns which have been ordered during the last twelve 
months have been ordered for the Admiralty at their 
special request ; the orders po by the War Office for 
guns of this class for land service have been almost 
entirely for Gardner guns, 


A large sea-going twin screw torpedo boat, built for the 
Italian Government by Messrs. Yarrow and Co., ran an 
official trial on the 14th inst. She is 140 ft. long, and is 

ropelled by compound surface- condensing engines. 

here are two locomotive boilers, one before and one 
abaft the engine-room. Double steam steering gear is 
fitted, so that safety is insured against both rudders 
becoming disabled at the same time. Safety against 
foundering is provided for by subdivision and by steam 
ejectors, hand pumps, and a centrifugal pump which can 
be made to draw from any compartment. The armament 
consists of two bow torpedo tubes and a pair of tubes at a 
small angle with each other (Yarrow’s patent) placed on 
a turntable on the after part of the deck for broadside 
discharge. There are also two quick-firing three-pounder 
guns on deck. The cabin accommodation is very com- 
modious for both officers and crew. The mean speed was 
25.101 knots per hour, the revolutions 3744 per minute, 
and the steam pressure 130 Ib. 


A conference of architects has been promoted by the 
Royal Institute of British Architects. It is to be held in 
London during the week commencing the 2nd of eee 
There will be papers read on ‘* Architects and the Handi- 
crafts,” ‘* Architectural Education,” ‘*‘ New Materials and 
Inventions,” and the ‘* Registration of Architects ;” the 
report of the Institute’s special committee on ‘* Archi- 
tectural Federation” will also be discussed, and the 
members of the conference are invited by the President 
of the Institute, Mr. Edward T’Anson, to a conversazione 
in the South Kensington Museum. During the week visits 
will be paid to various new buildings. These will include 
the new Stock Exchange, Throgmorton-street ; the new 
National Liberal Club, Whitehall-court; the Hotel 
Victoria (late the Northumberland Avenue Hotel) ; the 
Royal Holloway College, Egham ; houses in Harrington 
Gardens and Kensington Court ; the City and Guilds 
Institute, South Kensington ; the new drainage works at 
the Houses of Parliament ; and the Diploma Gallery of 
the Royal Academy. The conference will be wound 
up by adinner at Freemasons’ Tavern. 


Mr. Shaw-Lefevre has given evidence before the Select 
Committee appointed to reconsider the plans and pro- 
posals for an Admiralty and War Office. He stated that 
the Government had decided to adopt the Great George- 
street site, and some 241,000/. was spent in the purchase 
of property. The cost of the Great George-street site 
was estimated in 1877 at 1,300,000/., and in 1881 it would 

robably have cost 1,435,600. He considered that Par- 
iament would not sanction this. Attention was then 
turned to the Spring Gardens site, and it was found that 
there was ample accommodation there for concentrating 
the Admiralty and War Offices. It was represented that 
this site would involve a cost of 500,000/., of which only 
150,0007, would be paid to private owners. He considered 
this site not only the most economical, but the best in 
every respect ; and he thought that as between the Great 
George-street site and the Spring Gardens site he had 
sonal e country something like a million of money. In 
April, 1885, it was announced in the House that the 
Admiralty and War Office buildings would cost 700,000/, 





As to the financial aspect of the question, there had been 
spert 490,000/. in acquiring the site. The estimate forthe 
building was 700,000/. When completed there would be 
property now occupied by the War Office at Pall Mall 
which would be set free, estimated to be worth 305,000/., 
besides various other properties. In fact, a very large 

rtion of the 700,000/. would be ultimately recouped. 
The building would be completed in ten years, and the 
charge would not be more than 60,000/. or 70,000/. a year. 


A meeting of the Wages Board of the South Stafford- 
shire iron trade was held before the arbitrator, Sir Thomas 
Martineau, mayor, at the Council House, Birmingham, on 
Monday, to consider an application from the operatives 
for an advance of 5 per cent. in wages. Mr. Capper, the 
secretary to the operatives’ section of the board, put for- 
ward the men’s case for a reconsideration of the wages 
scale. That there had been a marked improvement both 
in volume and values might be seen by the Board of Trade 
returns issued during the past few months. The increase 
in the exports of iron and steel for the year 1886, as com- 

ared with the previous year, amounted to something like 
8 per cent., and for the month of March, as compared 
with March last year, the increase was 13 per cent. 
volume and 15 per cent. in value. The ironmasters of 
the district had a meeting and agreed to advance the sell- 
ing prices of iron 103, per ton. Mr. Hingley, speak- 
ing on behalf of the masters, said the figures upon 
which Mr. Capper and the operatives relied were 
illusory. No doubt there had been a very consider- 
able improvement in the exports of iron and steel, 
and also in the value per ton, taking both iron and steel 
together; but, most unfortunately for South Staffordshire, 
there was a revolution taking place in the trade. Steel 
was supplanting iron to such an extent that, while there 
had been an undoubted improvement with regard to steel, 
there had been a downward movement in iron. After 
some discussion, the President said he would consider the 
representations made to him, and would give his decision 
as soon as possible. A vote of thanks to the President 
concluded the proceedings. 








THe NewoastLte Exuipition.—The Royal Mining, 
Engineering, and Industrial Exhibition of Newcastle- 
upon-Tyne, which now promises to be one of the most 
important Exhibitions ever held in the provinces, had its 
origin in a very humble way about two years ago. It was 
then proposed by certain members of the North of Eng- 
land Institute of Mining and Mechanical Engineers to 
hold an Exhibition in the summer of 1886 devoted mainly 
to mining and the allied branches of engineering. A 
model mine and a large geological map of the district 
were among the exhibits proposed, and a lecture theatre 
for scientific lectures on subjects connected with the chief 
local industries was to be one of the features of the Exhi- 
bition. Atthat time the Colleges of Science and Medi- 
cine in Newcastle, which are connected with the Univer- 
sity of Durham, were arranging to purchase a site con- 
sisting of two acres in a very central position, and it was 
on this site that it was at first proposed to hold the Exhi- 
bition. As time went on, however, the project developed 
and it became clear that a site of two acres would be 
found too small, and the time at disposal too short, if the 
Exhibition were to be held last summer, It was then 
resolved to Og oag the opening until the Jubilee year, 
and, if possible, to obtain Te flajesty’s permission to 
make ita Royal Exhibition. The Mayor of Newcastle 
(Mr. B. C. Browne) and many members of the Corpora- 
tion became interested in the project, and with the con- 
sent of the freemen, the corner of the Town Moor was 
selected as the site of the Exhibition, and the ground now 
occupied by the buildings, gardens, and outside exhibits 
is about 30 acres. His Grace the Duke of Northumber- 
laud became patron, the Earl of Ravensworth president, 
and Mr, John Daglish, who was then President of the 
Mining Institute, became chairman of the Executive 
Council, Mr. J. H. Amos, the committee clerk of the 
Corporation, accepting the position of the honorary secre- 
tary, in which capacity he has rendered most valuable 
service to the Exhibition. Mr. Wilson Bennison, who is 
well known in connection with exhibition buildings, was 
selected at first as consulting architect and afterwards as 
sole architect for the building, which grew with extraor- 
dinary rapidity under the athe hands of the contractor, 
Mr. Walter Scott, of Newcastle. The work of directing 
affairs was subdivided among a large number of com- 
mittees, but the bulk of it of course fell upon the execu- 
tive committees, the members of which were selected as 
specialists in their several departments. Perhaps the 

ewcastle Exhibition is remarkable for the great amount 
of work which has been carried through by such com- 
mittees, the chairman and other members of which have 
devoted very much of their time to the personal super- 
vision of the work. The Electric Lighting Committee 
resolved at an early stage of its deliberations to make the 
electric lighting of the building one of the chief exhibits, 
and if possible to show several different systems in the 
different parts of the building and grounds. In this 
attempt the committee has been successful, and five dif- 
ferent contractors divide the work amongst them, while 
more than five systems of lighting are to be exhibited. The 
bulk of the work has naturally fallen to two local firms, 
who bid fair to showthat Tyneside is not behind the rest of 
the county in electric lighting enterprise. Messrs. Clarke, 
Chapman, Parsons, and Co., of the Victoria Works, 
Gateshead, are lighting the principal courts of the build- 
ing with their dynamo and turbo-electric generators, de- 
scribed on another page. 





Ramway JvBILEE iN Frintanp.—The 17th of March 
this year was the twenty-fifth erg teen otf of the — of 
the first railway line in Finland, the Helsingfors-Tavaste- 
hus line. The event was celebrated by a railway con- 
gress and a dinner at Helsingfors, 
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GRAIN CARGOES. 
On the Shifting of Cargoes.* 
By Professor PHILIP JENKINS, Member. 


di r arising from the shifting of ca: has 
nice gage ok Bhtee to 1875, my the first Act 


of Parliament dealing with the subject was passed, losses 
from this cause had become so numerous that underwrit- 
ing associations found it necessary to issue instructions 
rding the stowage of grain cargoes, and the precautions 

po oon to prevent shifting were generally in accordance 
with those instructions, and under the supervision of their 
surveyors. Much valuable information as to those in- 
structions, as well as on the subject of grain cargoes in 
eneral, is contained in the very able paper read by Mr. 

artell before this Institution in 1880. 

In 1875, however, during the passage through the 
House of Commons of the Merchant Shipping Act of that 
date, Mr. Plimsoll succeeded in anger: - a section by 
which no cargo of which more than one-third consisted 
of any kind of grain, corn, rice, paddy, pulse, seeds, nuts, 
or nut kernels was allowed to be carried on board any 
British ship, unless such cargo was contained in bags, 
sacks, or barrels, or secured from shifting by boards, bulk- 
heads, or otherwise. The same requirement was practi- 
cally renewed in the Act passed in the following year, 
but was repealed in 1880 on the passing of the Carriage of 
Grain Cargoes Act, upon the recommendations of a 
committee appointed earlier in the same year to consider 
the question. 

According to the later Act, which has remained in force 
to the present time, no grain is allowed to be carried in 
the ’tween decks in bulk if the vessel be laden on the coast 
of North America, or in the Mediterranean for a port 
outside the Straits of Gibraltar, except sueh as may be 
necessary for feeding the cargo in the hold, and it must 
be contained in properly constructed feeders. If grain 
be carried in bulk in the hold, and proper provision for 
filling up the same with feeders is not made, not less than 
one-fourth of the grain carried in the hold must be in 
bags supported on suitable platforms laid upon the grain. 
The latter regulation does not apply, however, to oats, or 
cotton seed ; nor to sailing vessels of less than 400 tons 
register not engaged in the Atlantic trade; nor to ships 
pe at a portin the Mediterranean or Black Sea, if 
certain requirements as to shifting boards, &c., are com- 
plied with ; nor to vessels in which the grain cargo does 
not exceed one-half the whole cargo, the remainder being 
of such a nature as to admit of stowage that will prevent 
shifting. Where grain is carried in the hold or ’tween 
decks, whether in bags or in bulk, the hold, or the space 
between decks, has to be divided by sufficient shifting 
boards extending from deck to deck, or from deck to 
keelson. 

Notwithstanding the enforcement of these stringent 
rules, which must have had an important effect in reduc- 
ing the number of vessels lost, the annual loss of life and 

roperty from grain-laden vessels still continues to be very 

rge. During the three years ending in 1877, 93 grain- 
laden British vessels foundered or were missing, the 
number of lives lost being 833. In the next three years 
the number of vessels so lost rose to 111, and the lives to 
946; but in the {next triennial period, during the whole 
of which the Carriage of Grain Cargoes Act was in force, 
the numbers were reduced to 74 ships and 854 lives, 

It should be observed that, although the loss of life was 
during the three years from 1881 to 1883 than 

rom 1875 to 1877, the grain trade had grown considerably 
during the intervening period, and there can be no doubt, 

I think, that if the total quantity of grain shipped during 
each of the periods in question were known, it would show 
that the requirements of the Act of 1880 have been bene- 
ficial in reducing the percentage of vessels lost from this 
cause. But the Act of 1880 does not prevent the shifting 
- of cargoes; it tends rather to minimise the disastrous 
effects of shifting. The reports of inquiries regarding the 
loss of grain-laden ships at sea by foundering,’clearly prove 
that a very large proportion of such losses have been 
brought about by the shifting of the ary oa which the 
lost ships carried, notwithstanding that they had been 
laden in accordance with the requirements of the Act. 
From the excellent summary, too, printed at the end of 
the paper read by Dr. Elgar at the Liverpool meeting of 
this Institution last year, it may be seen that in more 
than one-half of the instances where survivors from grain- 
laden vessels that had foundered were able to give an 
account of the circumstances under which loss occurred, 
the disasters were attributable primarily to the shifting 
of the cargo, and to the consequent list which the shifting 
produced. 

This fact led me to penne. an investigation of the effect 
which the motion of a vessel at sea. has upon the tendency 
to shift, and as the results at which I have arrived may 
pens of some interest to the members of this Institution, 

have ventured to lay them before you in the form of a 


paper, 

‘ ‘When wheat, barley, or grain of any other description 
is heaped in large gest upon the floor of a ware- 
house, the front surface of the grain will assume a slope, 
if the heap be made high enough, at which the action of 
gravity upon the surface particles tending to cause them 
to roll down to the floor, is just balanced by the frictional 
resistance tomotion. If the slope be madesteeper, grain 
will run down from the upper part to the lower, until the 
same inclination is again reached, while if the slope be 
made less steep than the limiting angle, equilibrium will 
continue to be maintained. As is well known, the maxi- 
mum angle which the free surface of the grain can assume 
with the horizontal plane is termed the “angle of re- 

e. 


T need not okserve that if such cargo be placed on board 





* Paper read before the Institution of Naval Architects, 








ship in still water the same Jaw will continue to hold, and 
if the surface of the grain be trimmed horizontal for the 
upright position of the vessel, and she be then steadily 
inclined, not until the inclination becomes equal to the 
angle of repose will any shift of cargo take place. As 
soon as that angle is attained sliding ensues equally over 
the whole of the surface. So far as I am aware, no data 
exist giving the angle of repose for wheat, barley, or 
similar , and this is the more remarkable because 
on the value of that angle it in a nag measure depends 
whether shifting at sea will take place or not. 

The determination of the limiting angle for the different 
species of grain or other homogeneous cargo occupies but 
little time or labour. Quite recently I made some mea- 
surements of the angle of repose of three kinds of bulk 
cargo, in the Queen's Dock, Glasgow, with the following 


results : ; 

Species of Cargo. Angle ,- Repose, 
Wheat... pe oh 23. 
Indian corn, first kind ... 

a »» second kind 28 
Peas and beans mixed ... 27: 


It will thus be seen that the angle of repose for grain 
cargoes is not greater than the angle many of H.M. ships 
of war have been found by careful observation to roll 
through, and hence on board such vessels grain having a 
free surface would shift from inclination alone. But pro- 
bably steam vessels which have but little stability, when 
laden with cargoes such as the above, seldom roll thro 
such large angles as would involve shifting, if shift- 
ing were pyres by the inclination solely as in still 
water; and if this be so, the shifting that so frequently 
takes place must be due to some cause or causes that com- 
bine with the tendency which gravity creates to enable 
the surface particles to roli down hill before the inclina- 
tion is reached which limits their motion when under the 
action of no forces but those which gravity and frictional 
resistance to motion supply. 

To fully appreciate the effect which the motion of a 
vessel at sea has upon the equilibrium of the surface 
particles of grain cargoes, it is necessary to examine sepa- 
rately the effect of each species of motion. The case of a 
vessel at sea may be said to differ from that of a vessel 
inclined in still water, in that the waves she encounters 
cause her to roll, to have a heaving motion, to pitch and 
*scend, and to receive shocks through masses of water 
striking the sides. In addition, when rolling passively in 
the trough of the sea, the vessel and her cargo acquire the 
orbital motion of the particles of water lying in the 
effective wave slope, and the tendency is, therefore, for 
the vessel to place her masts along the normal to the 
effective wave slope, and the free surface of the cargo 
consequently in the direction of the tangent. Some of 
these phenomena obviously have the effect of increasing 
the tendency which the cargo has to shift, while as regards 
others the resultant action is not at first sight so obvious. 
I propose to consider them in the order in which they are 
set down. 

First as to rolling. So far as the nature of the effect 
produced by rolling alone upon the tendency of the cargo 
to shift is concerned, we may equally well confine our 
attention to the case of a vessel in still water. Let us 
suppose, therefore, that a vessel containing grain, which 
has a free surface level when the vessel is upright, is set 
rolling in still water through large angles, and for the 
sake of simplicity let it be ee gr that the motion is 
taking place around a horizontal axis passing through the 
centre of gravity. When the limit of the roll to port or 
starboard is reached, and when, therefore, apart from 
other considerations, the greatest tendency to shift exists, 
so far as inclination of surface itself is concerned, the re- 
sultant action of gravity and of the surrounding particles 
on each of the surface particles is an accelerating force 
tending to push it back towards the position it occupied 
when the vessel was upright. As we shall see, the effect 
of this force is to increase the tendency to shift, or to de- 
crease it, according to the position of the surface particle 
in the vessel. 

Let a a (Fig. 1) be the free surface of the cargo, and G 





the centre of gravity of the vessel. The moment tending 
to right the vessel at the instant the greatest inclination 
is reached will be W.G Z, where G Z is the length of 


the righting arm at that inclination, and va will repre- 


sent the angular acceleration, 9 being the inclination of 
the vessel from the upright. If m the mass of any small 
element of the cargo in the surface at P, its linear accele- 


ration will be p va » p being the distance of the particle 
from G.- The moment of the moving force on the particle 








at P is m p? es , and the sum of all such moments for 
ship and cargo must be equal to the righting moment, or 
d? 6 
ZmpP a= -W.GZ (1) 


This is the well-known formula ene in the investiga- 
tion of the rolling of shi Since 2 m P? is the moment 
of inertia of the ship and cargo combined, we may write 


MK? @=-My.GZ : (2) 


where M is the whole mass, and K the radius of gyration. 
The angular acceleration is therefore given by the ex- 
pression 
a’°0_=6pr GZ 
os = -gah (3) 
d t? K? 
and the linear acceleration of every particle is found by 
multiplying this quantity by the dist of the el t 
from the axis through G. To produce such an accelera- 
tion, force has to be applied in a direction at right angles 
to the plane containing the axis and the particle, or, what 
is the same thing in effect, the forces acting on the par- 
ticle become correspondingly modified. : 
In the case of a surface inclined and at rest (Fig. 2), any 








surface particle may be considered to be acted on by 
three forces, viz., its weight « downwards, a normal force 
R supplied by the grain with which it is in contact, and 
a force F due to frictional resistance opposing the ten- 
dency of the component of the weight in the direction of 
the surface to cause the particle to roll down hill. In such 
a case, therefore, 

Fewsind=Rtan@d . “ (4) 


In the case of a ship that has reached the limit of her 
roll to port or starboard, the forces that really act upon a 
surface particle P on the emerged side (Fig. 1) are the 
weight w, the frictional resistance F, and such a modifi- 
cation of R as will enable the n acceleration to 
take place. No error will be introduced, however, if we 
suppose w, F’, and R to act as before, and apply at P a 
force at —_ angles to G P sufficient to cause the accele- 
ration. e particle at P may therefore be considered 
when the limit of the roll is reached to be acted upon by 
its own weight vertically downwards, by a force R at 
right angles to the surface, by the frictional resistance F, 


and by a force @:& 2 5 at right angles to G P sufficient 


K2 
to produce of itself the linear acceleration oe p 
already deduced. Call the latter force T. By D’Alem- 
bert’s principle, if T be reversed, as in the diagram, the 
system of forces will be in equilibrium. Hence, resolving 
ong a a and at right angles to it, we get : 
F=w sin 6+T cos @ P (5) 
R=w cos 6-T sin ¢ (8) 
@ being the inclination of the surface to the horizontal 
lane, and ¢ the inclination of the line G P to the middle 
ine of the vessel. 

If the angle at which slipping takes place when the 
vessel is inclined at rest be called ¥, slipping will occur 
under the action of the accelerating forces when 

F=R tan y, 
Hence, by substituting, we get 
w sin 6+T cos ¢ = (w cos 6 — T sin ¢) tan 
.*. wain (Y-0) = T cos (p—y). a Plan well 

an equation which gives @ the inclination at which slipping 
begins. Since, however, T contains G Z, which changes 
in magnitude with change in 4, the equation can only be 
solved by a process of trial and error, except in cases 
where the value of G Z can be exp in terms of 4. 

The particle P, selected in Fig. 1, was on the side about 
to descend ; let us now take a particle on the side about 
to ascend, as in Fig. 3. versing the accelerating 









force, as in the diagram, we get, by resolving along a a, 
and at right angles to it : ry 7 . . 
F=w sin 0+T cos @ (8) 
R=w cos 0+T sin (9) 
and putting F =R tan y, when slipping occurs as before, 
we get 
w sin 0+T cos ¢ =(w cos ¥+T sin ¢) tan y 


.. wsin(¢-y)=—Tcos(¢+y) . » (10) 
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The value of 6 which equation (7) gives is less than y, 
the angle at which slipping occurs in still water, while 
the value of 9 in equation (10) is greater than y. Hence, 
while the inclination at which slipping takes p: in the 
wings on the side about to descend is less than that corre- 
sponding with the state of rest, the inclination at which 
slipping takes place in the wings on the ascending side 
is greater than that corresponding with the state of rest, 

‘o find the point of the surface aa at which the ten- 
dency to slip is neither augmented nor decreased by the 
solene. we require to make ==) in equation (7). We 
thus get : 


cos ($-¥) = O, or p= + y,orsz +y (1) 
» equation (10) be treated in the same way, we shall 
get: 
cos (9+y) =O, or g= = -y, or Sty (12) 


To interpret these results geometrically, draw through 
the axis containing G (Fig. 4) a plane A B, making with the 








B 


middle line plane an angle O GB on the one side equal 
tof + y, as in equation (11), and making therefore an 


angle O G A, with the middle line plane on the other side 
equal to 5 — yas in equation (12), 


The plane A B satisfies equations (11) and (12), and we 
have this interesting result, that at whatever height be 
the free surface of the grain, that part of it lying on the 
upper side of its intersection with A B will shift, if the 
vessel be rolling in still water, at a smaller angle than 
when steadily inclined ; the magnitude of the angle de- 
creasing as the distance from the point of intersection 
increases, while that part lying on the lower side of the 
intersection with A B will not slide until a greater incli- 
nation is reached than that at which it would shift if 
inclined in still water, the magnitude of the angle increas- 
ing as the distance from the point of intersection increases. 
Thus, if any line C D drawn at right angles to the middle 
line be assumed to be the free surface of the cargo, all 
surface particles lying between F and D will shift, if the 
vessel be rolling in still water, at a smaller angle than 
when steadily inclined, while all surface particles lying 
between C and F “will not shift until a larger angle is 
reached. When the vessel completes her roll on the other 
side of the vertical, the plane A, Bj, equally inclined to 
the middle line plane with A B, marks the longitudinal 
line along the free surface at which slipping takes place 
when @ = ¥. Henceall surface particles inclosed between 
the planes A B and A, B, below their intersection at G, 
as H F in Fig. 4, will exhibit a less tendency to shift when 
the vessel is rolling than when inclined at the same angle 
in still water ; and since the surface at some of the sec- 
tions near the ends of a vessel must often lie wholly 
within the planes A B and A, B, it is obvious that the 
same necessity does not exist for shifting boards near the 
ends of a vessel as amidships, 

Tf, on the other hand, the free surface be above G, as 
aain Fig, 4, every surface particle lying on the upper 
side of L, the intersection of a a with A B, will shift at a 
smaller inclination than when steadily inclined in still 
water, the magnitude of the angle decreasing as the dis- 
tance above L increases, while any surface ticle in 
that part of a a lying on the lower side of L will not 
shift until a larger inclination is reached. Similarly K, 
the intersection of a a with A; B,, marks the point in a a 
at which shifting takes piace at the same inclination as in 
still water when ‘the vessel has rolled over to the other 
side, Hence, while in the case of the free surface C D, 
lying below G, the particles in the part H F of that sur- 
face will not slide, however the vessel be rolled, until a 
greater inclination is reached than that at which shifting 
occurs in still water ; ee particle in the surface aa 
lying above G will shift, either as the vessel rolls to port 
or to starboard, at asmailer inclination than in still water. 
It is obvious that if the height of the free surface be raised 
above the intersection of A B with the vessel’s side, shift- 
ing will take place over the whole area with each roll at a 
smaller inclination than in stil’ water. 

The above deductions are based on the assumption, as 
before stated, that the vessel rolls about an axis passin 
through the centre of vity. In practice, such woul 
not usually be the case, but the amount of error involved 
is small, and may safely be neglected. 

From the construction of equation (7) it will be seen 
that the smaller the angle ¢ which the line G P makes 
with the middle line, the smaller will be the inclination 
at which slipping takes place, and hence it follows that 
grain with a free surface in the upper ’tween decks has a 
greater tendency to shift than grain in the hold. By 
giving approximate values to the terms of equation (7) we 
may determine the reduction in the value of the limiting 
angle due to rolling. Thus, if we put K = 12 ft.,GZ= 
1} ft., the mm being supposed very stiff, and p = 20 ft. 
for a particle in the wing in the ‘tween decks, T becomes 





-208 w, w being the weight of the particle. Let ¢ = 70 deg. 
— assume y to be 25 deg. e shall get by substitu- 
ion— 
w sin (25 deg.—@) = .208 w cos (70 deg. ~25 deg. 
-*. sin (25 dec.—9) = .1471 . es) 
25 deg.-0 = 8 deg. 28 min. 
6 = 16 deg. 32 min., 


or grain that will shift at an inclination of 25 deg. if in- 
clined in still water, will shift at an inclination of 164 deg. 
when rolling under the above conditions. 

If ¢ be made 90 deg., and p = 20 ft. as before, we shall 
have a particle in the wing under the main deck, and eo 
ceeding as above (25 deg.—6) = 5 deg. 3 min., or while 
under the assumptions, G Z being maintained the same 
in the two cases, grain in the wings in the tween decks 
will shift at an inclination of 16 deg. 32 min., that stowed 
under the main deck will not shift until an inclination of 
19 deg. 57 min. is reached. The great reduction in the 
inclination at which shifting occurs in the wings in the 
*tween decks, due to rolling, as ;compared with that in 
the wings beneath the main deck, shows how much more 
liable bulk grain so carried is to shift than similar cargo 
stowed lower down in the vessel; and in prohibiting the 
carriage of grain in bulk in the ’tween decks, on over-sea 
voyages, Parliament undoubtedly took a step in the right 
direction. 

If the value of G Z be made Qin. only at the inclination 
at which slipping begins, in the example first given, the 
value of T mes reduced to .104 w, and substituting as 
before we get— 

w sin (25 deg. —0) = .104 w cos (70 deg. —25 deg.) 
»*» Sin 25 deg.—@ = .0735 
25 deg.-—@ = 4 deg. 13 min., 
or shifting in the ’tween decks will take place when the 
vessel is rolling through an angle of 21 deg. 47 min. 

It is seen from these figures that the greater a vessel’s 
stability the smaller the inclination at which shifting 
begins. Also, the greater a vessel’s stability the greater 
the angle through which she rolls, Hence greater stability 
brings about the shifting of cargoes in two ways: it causes 
the vessel to roll through large angles, and at the same 
time takes effect in reducing the inclination at which 
shifting occurs. Vessels laden with grain cargoes have 
but moderate stability as a rule, and thus the tendency is 
not greatly to reduce the limiting angle, if the free surface 
be below the main deck. On the other hand, it should be 
remembered that the inclining effect of a given shift 
of cargo is greater in the case of a vessel having little 
stability than in that of a stiffer vessel. 

I have dealt hitherto only with the case in which the 
vessel has reached the limit of her roll to port or star- 
board, and is just about to return to the upright. If we 
consider the action at any point of the surface as the 
vessel returns, it will be seen that each particle is still 
being accelerated, although the acceleration is usually less 
than that corresponding with the extreme angle reached, 
and is, in addition, subject to a centrifugal force tending 
to push it, if it be on the upper side, still further up the 
hill, and, therefore, in opposition to the tendency to shift. 
If the particle be on the lower side, the centrifugal force 
increases the tendency to shift; but this cannot be so 
great as the tendency at the maximum inclination. The 
ppg to shift must usually be greatest at the limit of 
the roll. 

Next as to heaving motion. Consider the vessel to be 
inclined at a definite angle 0, in still water, and given a 
vertical motion unaccompanied by rolling. If the vessel 
has reached the position of greatest immersion, and is 
just about to rise, a surface particle will be subject to a 
determinate force upwards, causing a vertical accelera- 
tion; call it P. Reversing P and resolving as before, 


we get 
F=(w+P) sin 6. . ’ (13) 
R=(w+P) cos 0 . ° (14) 


When slipping takes place, F=R tan v as before, and 


therefore 
(w+P) sin 6=(w+P) cos @ tan v 
.*, tan 0=tan y, . o» » ae 


or slipping will take place at precisely the same inclina- 
tion as if the vessel were steadily inclined in still water. 
If the vessel has reached the point of least immersion 
and is just about to descend, the value of P changes sign 
in the above equations, but they yield the same result as 
in the preceding case. We see, therefore, that the shift- 
ing of — is uninfluenced ~. heaving motion in the case 
considered. But the case is different if the vessel be also 
rolling. Ifthe maximum immersion be supposed to be 
reached at the moment the vessel attains her maximum 
inclination, we shall have for a particle in the wing on 
the emerged side, using the same notation as before, and 
assuming that the vertical through the centre of buoy- 
ancy of the layer of additional immersion passes through 
the centre of gravity of the vessel, so that the value of the 
righting moment remains unaltered— 
F=(w+P)siné+Tcos@. ‘ (16) 
R=(w+P) cos 6—T sin g. : (17) 
and proceeding as before, 
(w+ P)sin (Y—0)=T cos(g—y) . (18) 
From this equation it appears that the decrease in the 
angle at which sliding begins is less than when no heaving 
motion exists. 
Next let the vessel be supposed to have attained the 
ition of least immersion at the moment the maximum 
inclination isreached. P will be reversed in the above 
equations, and we may write finally, 
(w--P) sin (Y-6)=T cos(¢-y) . (19) 
or, in this case, the decrease in the angle at which 
sliding begins is greater than when no heaving motion 





exists, Asan erample, suppose the excess of immeraion 
over the normal displacement to be equivalent to one-fifth 


of the displacement. Then Pat » and, 
we may write 
sin (25 deg. -03=2 (.1471) =.1839 ; 
. *. 25 deg.—0=10 deg. 36 min. 


or sliding will take place in the case of a particle in the 
wing on the emerged side in the ‘tween decks, under the 
assumed conditions, at an inclination of 14 deg. 24 min. 
instead of at 16 deg. 32 min., as when no heaving motion 
exists, 

Next as regards pitching and ’scending. There is 
obviously no tendency to shift cargo amidships from this 
cause except in a longitudinal direction, and the inclina- 
tion is so small comparatively that the effect of the 
accelerating forces and inclination combined cannot be 
nearly so great as in transverse rolling, except in cases 
where the cargo has been so trimmed as to assume a 
tolerable slope. The resultant action would be precisely 
the same in character as in the case of transverse rolling, 
Towards the end of the vessel, however, the accelerating 
forces have an effect when the vessel is also rolling similar 
in character to that already discussed in the case where 
rolling is combined with heaving motion, increasing the 
tendency to shift at the end about to descend, and 
decreasing it at the end about to ascend. 

Lastly as to shocks received by blows from the sea. 
That vessels do receive blows from the sea, and heavy 
blows too, is sufficiently attested by the damage they 
sometimes suffer, in which the frames of erections are 
broken and plating indented or torn away ; but itis to be 
doubted whether blows of the sea have any considerable 
effect in causing the shifting of cargo. If a vessel be in- 
clined to port, and when so inclined be struck a heavy 
blow on the port side, the tendency will be of course for 
each surface particle to jump out of its place and roll 
down hill; but the mass of the laden vessel is usually so 
great in comparison with the blow struck, and the re- 
sistance which the water offers to lateral motion so large, 
that no very serious effect could in practice be experienced 
thereby. A blow struck on the emerged side at the 
moment when a vessel is about to return towards the up- 
right will incline her still further ; and, thus, by increasing 
the inclination, and usually also the length of the righting 
arm, will have effect in two ways in increasing the ten- 
dency to shift the cargo, 

From the foregoing it would appear that the motion of a 
vessel at sea does add materially to the risk of the shifting 
of cargoes, and that a vessel’s stability, as well as 
the height of the free surface of the cargo, are most im- 
portant factors in determining the inclination at which 
shifting begins. 

Another question, which I am unable now to touch 
upon, is as to whether grain cargoes in some cases shift 
bodily, except when prevented by shifting boards, as well 
as on the surface. e view appears to have been held 
at one time, by those who had given consideration to the 
matter, that bodily shifting did take place, because the 
shifting boards, which at first were carried down only a 
short distance below the deck, were subsequently required 
to be extended to the keelson. 

I cannot bring this paper to a conclusion without a few 
words upon the subject of coal cargoes. Vessels carrying 
cargoes of coals are subject to no restrictions as to stowage 
similar to those enforced in the grain trade. No shifting 
boards are required to be fitted, nor is any restriction 
placed on the stowage of coal in the ’tween decks as in 
grain-laden vessels, while the surface of the coal as 
shipped often has a perceptible slope. In a paper on self- 
trimming colliers read by Mr. Denton before this Institu- 
tion in 1877, it was stated that the surface of coal assumes 
an angle of repose of from 32 deg. to 38 deg., according 
to its quality and condition, From these figures it is clear 
in view of what has gone before, apart from the accumu- 
lated testimony of survivors from vessels that have 
foundered, that with an unevenly trimmed surface shift- 
ing at sea may occur at no greater inclination than in the 
case of grain cargoes, 

It is difficult to understand why coal cargoes have been 
so long exempt from the restrictive legislation to which 
other cargoes which shift are subject. Statistics appear 
to show that they need it quite as much. During the 
three years ending 1877, coal-laden British vessels 
foundered or were missing, and with them were lost 991 
lives. During the three following years the number of” 
vessels so lost fell to 184, and the lives to 912; but in the 
triennial period ending 1883 the number of vessels rose to 
314, and the lives reached the melancholy total of 1849, 
or more than twice as many as were lost during the same 
period from grain-laden vessels. : 

These figures indicate, I think the necessity for some 
more efficient control over the loading of coal cargoes 
than has existed hitherto. The subject is one that has 
no doubt received the attention of the Royal Commission 
now sitting on “* Loss of Life at Sea,” and it is to be hoped 
that body will not fail to recommend some plan under 
which the annual loss of life resulting from the shifting 
of cargoes will become much reduced. 








Paciric Steam Navication.—A line of steamers to 
Japan and China, running in connection with the Cana- 
dian Pacific Railway, will soon be in operation. Three 
Cunard steamers have been obtained and fitted with triple- 
compound engines, guaranteed to attain a speed of 14 knots 

r hour, The Parthia will leave Hong Kong early in 

ay as the first of the line. Stop es will be made at 
Hiogo and Yokohama, Japan, e running time from 


Hong Kong to Yokohama will be seven days, and thence 
to Vancouver, 16 days, 
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AGRICULTURAL MACHINERY. 


3236. T. Hoadley and J. Hoadley, London, A New 
or Improved M © for Remo’ or Sepasading 
Dust and other Impurities from Chaff. [lld. 4 Figs.) 
March 8, 1886.—The chaff which is fed into the machine at M falls 
on to the endless band A that is kept in motion through the revo- 
lution of the pulleys B B. The endless band A rests also on 
beaters D, which are composed of bars rounded off at their edges 
so as not to injure the band A. As these beaters D rapidly rotate 
by means of gearing (not shown), the band A has communicated 
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to it a vertically rising and falling motion, so that as the chaff is 
carried along on the band the fine dust therein is shaken through 
the canvas downwards in the direction of the arrows, falls on 
the platform T, whence it is carried back by ‘the draught of air 
into the uptake O, being prevented from returning through the 
entrance by the incoming chaff. A portion of the dirt falls into 
the box P. The clean chaff falls into the receiver Q. (Sealed 
March 29, 1887). 


3784. W. Towl, Stratford, Essex. Improvements 
in Apparatus for Separating Grain or Cereals from 
“Seed” or other Substances, [lld. 5 Figs.) March 17, 
1886,—The improvements consist in the combination of the hopper 
or other feed with a perforated cylinder surrounded by baffle 
plates, the cylinder being arranged to deliver the smaller grain, 
waste, and ‘‘ seed” into one receptacle, while the larger and cleaned 

in passes out from the end into a second receptacle. An ex- 
haust or blast removes dust or any lighter particles. (Sealed 
March 29, 1887). 


4693. G. Daverio, Zurich, Switzerland. 
rating Apparatus for Roller Mills. ([éd. 2 8.) 
April 8, 1886.—This invention relates to cooling the rollers of 
roller mills by a current of air which is so directed as to operate 
upon a considerable portion of the periphery of one of the rolls, 
whilst it is at the same time prevented from blowing about the 
flour which is being produced by the mill. (Sealed March 25, 1887). 


GUNS, 


252. O. Jones, London. Improvements in Gun 

es. [ls.1d. 15 Figs.] January 7, 1886.—Inventor chiefly 
claims a gun carriage which is so constructed that it is readily 
convertible into a tripod, and wherein the short legs of the tripod 
are adjustable so that they will serve as handles for transporting 
the carriage. (Sealed February 11, 1887). 


998. H. C, E. Malet, Brighton, and A. 
don. am egy in the Co 


Myall, Lon- 
on of Gun 

‘es. 4 Figs.) January 22, 1886.—The object of 
this invention is to provide a convenient form of elevating appa- 
ratus for guns which recoil in a curved path on their carriages, so 
that the handwheel or other device which may be used to actuate 
the elevating gear shall be wholly unaffected by the motion of 
the gun in recoil. (Sealed March 8, 1887). 


1596. J. Vavasseur, London. Improvements in 
Hydraulic Controlling Gear for Gun Mountings, (8d. 
2 Figs.) February 3, 1886. The gun a is held by its trunnions in 
bearings on the carriage b which is supported on and adapted to 
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recoil alo 
curved so 
about a centre point at d and 


beg! slide c, The gui surfaces of the slide are 


the trunnions of gee move during the recoil 
return along the same path when 





the gun runs out. The recoil is kept within convenient limits 
by hydraulic compressor cylinders e, which are kept constantly 
full of liquid. In the cylinders e are Ff connected by rods g 
with the carriage b. The pistons f are provided with valves 
which are progressively closed during recoil by rifle grooves in 
the cylinders. As the recoil proceeds, the Ee behind the 
pistons of the compressor cylinders ¢ is kept filled with liquid 
forced into e 
plunger working in a vertical cylinder A, and connected with the 
carriage b by a connecting-rod & and ~ i. To allow the gun to 
run out when desired, the valve m is forced from its seat by means 
of the screw 0, and the liquid then a back into the plunger 
— h, whilst the gun runs out by gravity. (Sealed February 


2792. E. Mai London, H. W. sae, Shooters 
Hil, A. 8. Angas, Old Chariton, and G. W. Brodie, 
Ph Kent. Automatic Breech Mechanism 
for Guns. [ild. 13 Figs.) February 26, 1886.—This invention 
has for its object the automatic opening of the breech, the ejec- 
tion of the cartridge case, the cocking of the trigger (each opera- 
tion being effected by means of the recoil of the gun on discharge), 
and the closing of the breech in running the gun out. The breech 
is closed by a block hinged at the rear on pivots in a recess at the 
breech end of the gan, and actuated by a rocking lever b pivotted 
to the gun at c and to the mounting at d, having an arm gearing 
with the block in such a manner that during the first portion of the 
recoil the block is supported in closed position and bg 
during the latter portion of the recoil so as to open the breech. 
When the gun is run out the reverse action takes place. The 
spent cartridge is ejected by a forked lever hinged below the 
breech opening. The upper arms en, the rim of the cartridge 
case, the lower form ~~ which are struck by the breech-block 
on its depression. The breech-block contains the firing arrange- 
ment consisting of a striker actuated by a spring and having on 
its underside a = gearing with the trigger g which retains it 
when cocked, e cocking is effected by a jection on the 
rocking lever } which engages the striker and draws it back dur- 
































ing the depression of the breech-block. The automatic working 
of the breech mechanism is dependent on the oscillation of the 
rocking lever 6. This latter is pivotted in such a manner at d, 
that its relation to the gun remains constant at different elevations. 
The method of pivotting is dependent on the mountings. The 
mounting shown in . 1, 2, and that shown in — 8, 4, both 
belong to the ‘‘ central pivot” system, the pivot C being securely 
fixed to the deck or floor. The upper mounti in figs. 1,3, 
consists of a socket D with two bracket sides, the left one being 
extended to the rear to carry the elevating and the traversing 
gear, The cradle E consists of two brackets, the rear ends of 
which form bearings for the rocking lever}. As the gun is con- 
nected to the cradle by the rocking lever at the breech and the 
recoil buffers or cylinders F at the trunnions, the elevation of the 
cradle elevates the gun, and the rocking lever bears a constant 
relation to the gun during recoil, whatever elevation is given. 
In Figs, 3, 4, the upper mounting differs from that last described 
in not having a cradle. The recoil buffers F rest on the upper 
surfaces of the socket brackets which are inclined and thus cause 
the Cy to run out by gravity after recoil. This necessitates the 
special form of elevating gear and rocking lever attachment 
shown, Fig. 8 shows the gun at extreme recoil, and Fig. 4 the 
gun when run out. (Sealed March 29, 1887). 


3395. W. A. G, Birkin, Aspley Hall, Nottingham. 

Improvements in Machine and other Guns and 
es for same with the Object of 

Automatic, (8d. 7 Figs.) March 10, 1886.—The gun C is 
mounted on a recoil carriage A, B, to which is connected a friction 
roller or stud G' for working the lever arm G actuating the breech 
mechanism of the gun. The force of the recoil is checked by 
hydraulic arrangements R, and part of the power is stored up by 
somgoue springs P or by other means. A valve 8 actuated 
by the movements of the gun and other parts stops the movement 


of the gun as the stored-up power begins to work. This stored-up | Pas# 


power is regulated by a fusee or slotted cam N which adjusts the 
work to the power. Upon the axis E, which operates the breech 
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mechanism, is mounted an extractor H, which is worked after the 
breech has opened, preferably by the movement of the breech- 
block D about its axisE. When the extraction has been effected, 
the movement of a shoe K (actuated by a finger W) containing or 
pes. nape a cartridge in the feeder, gives a quick and sudden 
motion to a shovel or arm M movable about a centre fixed to the 
hopper L of the gun, whereby the cartridge is allowed to fall down 
into the recess in the rear of the opened breech, and caused to be 
pushed afterwards into the chamber of the gun. Fig. 2 is a vertical 
section showing the mechanism at the breech end of the gun, 
when the breech is closed and the gun ready forfiring. Fig. 3 isa 
similar section, but with the breech open for loading. (Accepted 
February 12, 1887). 





t a valve m by the downward movement of a| grad 





3750. J. W. , Omaha, Nebraska, U.S.A. Im- 
eememente & and other Guns. (8d. 8 Figs.) 
17, 1886.—Inventor claims a gun com; of a series of 
herzale connected tagetber 0} Gels seaz portions and Giennvested 
at their muzzle ends, and a wedge which reciprocates longitudi- 
SN dn ne =a ge tor the pur- 
pose of securing the scattering of the missiles, The barrels r 
ually from their breech to their muzzle ends and are ada’ 
to be fired simultaneously. (Sealed March 29, 1887). 


4654. C. H, Murray, Elswick, Newcastle-on-Tyne. 
Tuprevemente in rs and in their Appli- 
ca’ te Gun Moun’ (Ald. 11 Figs.) April 2, 1886.— 
Inventor claims an accum’ com of a containing vessel 
or cylinder having within it collapsible chambers or tened 
metallic tubes F filled with air or gas er pressure, re- 


strained from expanding beyond a certain 
to them by one another, or by the contain vessel, so that the 
minimum pressure within the accumulator always remains fixed 
and does not require to be regulated from time to time. Gare plugs 


t by support given 


with which the ends of the flattened tubes Fareclosed, H arecon- 
. 





necting pipes from one tube to the other. J is a cock or valve 
through which the assemblage of flattened tubes are filled with 
pas. or air under high pressure. D are iron plates with rounded 

ks to fit against the interior of the containing cylinder. Fig.3 
shows a side elevation of a gun mounted on a naval carr: fitted 
with the improved accumulator. A recoil cylinder A is provided 
at each side of the gun ame Both cylinders communicate 
with the accumulator chamber B by a pipe fitted witha non-return 
valve C. D is a bye- valve, by opening which liquid previously 
forced by the recoil into the chamber B may be allowed to pass 
back again into the recoil cylinder A and thus cause the gun to be 
run out. (Accepted February 9, 1887). 


5744. J.Mark, Enfield Lock, Middlesex. Improve- 
ments in azine or Repeating Firearms. (8d. 
17 Figs.) April 27, 1886.—A magazine or cartridge holder is 
adapted to slide at the side of the breech, shoe, or body of the 
gun, and to be held in two positions, in one of which cartridges 
can pass or be caused to pass from it into the breech, shoe, or 
body, whereasin the other position they are kept within the maga- 
zine so that the gun may be carried with perfect safety with car- 
tridges in its magazine. (Accepted March 2, 1887). 


PROJECTILES AND EXPLOSIVES. 


758. W. D. Borland, London. Improvements in 
Explosive Substances and Absorbent Materials 
(6d.) January 18, 1886.—The improvements consist 
in the use of carbonised cork as an absorbent for liquid or liquefi- 
able explosives. Dynamite com of carbonised cork, nitro- 
glycerine, and kieselguhr, is uninflammable, resists the action of 
water, and may be moulded into cartridges under water so as to 
avoid the risk of explosion. (Accepted January 19, 1887). 


2077. P.Giffard, Paris. Compressed Air Cartridges 
and Improved Guns to be Used therewith. (8d. 1 Fig.] 
February 12, 1886.—Inventor chiefly claims a cartridge constructed 
to receive and retain air at high pressure, and having a provision 
whereby, when the cartridge is in the gun, the compressed air 
can be released and discharged so as to act upon and propel the 
projectile or shot. (Sealed March 15, 1887). 


2654. A. Noble, Newcastle-upon-Tyne. Improve- 
ments in Fuzes or Mec for Projectiles. 
(8d. 1 Fig.) February 23, 1886.—When shells with time fuzes 
are fired with light charges there is some difficulty in making the 
fuze sufticiently sensitive to act with certainty when the ignition 
of the fuze composition depends on the inertia of a striker or part 
contained within the fuze. According to this invention, the firing 
mechanism for projectiles is so arranged that the pressure of the 
powder gases in the gun drives forward a stem or instrument 

jing from the base of the Laos peg to the fore part, and there 
mechanically operating on a needle or firing instrument, ignites a 
time fuze. (Sealed Fe ry 25, 1887). 


2856. A, Campheail, London. Improvements in 
Projectiles, (8d. 2 Figs.) February 27, 18%6.—These improve- 
ments have for their object to delay the explosion of losive 
projectiles until they have penetrated to a certain extent the iron 
plate, &c., against which they have been fired. The improved ex- 
plosive projectile consists of Sue pee ney a front or head 
and a back or base of hard material, and a mid ie portion of soft 
metal which contains the explosive charge. (Sealed March 8, 1887). 


4652. A. Noble, wy Ee Improve- 
ments in Powder Cases for the e of the 
Charges of Heavy Guns. (8d. 6 Figs.) April 2, 1856.— 
This invention relates to the method of securing the lids or ends 
of the powder case in place, so that they may be very rapidly 
taken off or replaced, also to the general construction of the 
powder case, which is made of corrugated sheet iron, and is -de- 
signed to be extremely light and strong. (Sealed April 7, 1887). 


5330. H. E. Newton, London. (4. Nobel, Paris.) Im- 
provements in the Manufacture of Explosive Com- 

[4d.} April 16, 1886,—The improved explosive com- 
pounds consist of powdered nitrates or chlorates intimately mixed 
with a liquid composed of nitro-glycerine and a combustible dis- 
solved therein. (Accepted February 16, 1887). 


5331. H. E. Newton, London. (A. Nobel, ies) Im- 
ovements in e e of ive 
‘batances. (6d.] April 16, 1886,—Inventor claims explosives 
composed of a nitrate, chlorate, or perchlorate of the metallic 
basis intimately mixed with nitro-glycerine or equivalent explosive 
matter, but without the addition of bustible matter, (Accepted 
February 16, 1887). 

8998. A. M. Clark, London. (C. Alger, 
York, U.S.4.) Improvements in Bullets, 





Hudson, New 
(Sd, 6 Figs.) 
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July 9, 1886.—Inventor claims a ve of soft metal having its 
point and base covered with a seamlees smooth casing of harder 
metal ; a projectile having its body of soft metal firmly encased 
from apex to with a seamless smooth casing of harder metal ; 
and a lead bullet having its point encased in a hard metal shell. 
(Sealed February 23, 1887). 


8999. A. M. Clark, London. (C. Alger, Hudson, New 
York, U.S.A.) Improvements in Bullets. [8d. 4 Figs. 
July 9, 1886.—Inventor claims chiefly a bullet having a cylindrica! 
body with its surface roughened by two series of shallow and closely 
adjacent depressed lines arranged in opposite spirals, and con- 
structed to hold a lubricant without presenting air-abutting 


surfaces. (Sealed February 23, 1887). 
68. J. Taylor, Philadelphia, Penn., U.S.A. Im- 
provements in Projectiles. (6d. 3 Figs.) January 3, 


1887.—Inventor claims a projectile paring 8 cavity in its base for 
receiving a charge of dynamite or other high explosive. (Sealed 
April 12, 1887). 


CENTRIFUGAL GOVERNORS. 

4581. H. Kuhne, London. (W. R. Proell, Dresden.) Im- 
provements in Cent al Governors. (6d. 1 Fig. 
April 1, 1886.—The object of this invention is the construction of 
a pseudo-astatic centrifugal governor which at certain equal varia- 
tions of speed will give out very approximately the same amount 
of energy in a high or low position. The imprevements consist in 





the combination of inverted conical pendulums A, A, with bell- 
cranks B, B, and a spring C, in such a manner that the balls 
P, P, are by their hanging straps guided approximately in a plane 
horizontally to the axis of the governor spindle ; the said hanging 
straps forming each one arm of a bell-crank of which the other arm 
acts upon the spring C. (Sealed April 7, 1887). 


5216. F. W. Crossley, Manchester. An Improve- 
ment in Centrifugal Governors. (6d. 2 Figs.) April 14, 
1886.—The improvement consists in the combination with the 


sliding sleeve B of a centrifugal governor, of a cataract consist- 





ing ofa piston or plunger E attached to the upper part F of 
the sleeve, and working in a bore in the governor spindle A 
with restricted passage mown in the figure as a helical groove 
sar the fluid contained in the bore. (Accepted Fi 


‘ebruary 9, 
VALVES. 


g, Air-Compressing, 
and other se. (8d. 4 Figs.) April 8, 1886.—Inventor 
claims a dead lift valve for air pumps and the like, formed of a 
number of discs or ware of a thin elastic material lifting ona 
central pin or stud, with or without holes in them to allow of the 
passage of air or water through them. A spring is employed to 
cause the valve to return quich ly to its seat. (Accepted Fe ry 


2, 1887). 

4684. T. Ross, Edinburgh. Improvements in Valves 
and Fittings for Steam, Water, or other Fluids. 
(Sd. 5 Fige.} April 3, 1886.—The improvements consist in the 
arrangement and combination of an oscillating valve mounted on 
@ transverse spindle actuated from outside by a screw and screw 
wheel, and leading to an outlet duct or chamber. (Sealed April 


7, 1887 

, TORPEDOES. 

16,147. KE. Kaselowsky, Berlin. An Automatic 
Brake tu 


Apparatus for Torpedoss. (6d. 7 Figs.) Decem- 
ber 9, 1886.—This invention relates te the combination with brake 
apparatus for torpedo launching tubes of an automatic device for 
releasing the brake at the — moment, this device being put 
in action by the pressure of the air or gas employed for projecting 
the torpedo from the tube. (Sealed March 18, 1887). 

16,148. F. Kaselowsky, Berlin. Apparatus for 
Laun oes. ied. 8. Figs.) December 9, 1886.— 
Inventor claims the use, in combination with the launching tubes 
for torpedoes, of a beam that can be slid in and out of a box on the 
tube, and that is provided with a grcove in which slides a stud on 

torpedo, so that when the beam is more or less protruded be- 
yond the tube, the torpedo in being launched will continue to be 
ided thereby toa greater or less extent as it es from the 
Si. and that when the beam is entirely withdrawn into the box, 
a perfectly closed erage | tube is formed, the opening of which 
may be closed by any suitable mechanism, such as a'sliding valve 
or the like. (Sealed March 22, 1887). : 


ROPES. 
6523. H. Cheesman, Hartlepool, Durham, Im- 
rovements in the Manufacture of Wire Ro: (4d.] 
pril 21,-1886.—The wires are coiled circularly or in close spiral 





form in two or more layers on any suitable core. Each of the 
wires forms in its turn a part of each layer, so that the interlock- 
ing of the wires thus obtained prevents the wire of a layer un- 
winding if any part should break. (Sealed April 5, 1887). 


16,541. H. R. T. Webster, Fence Houses, Durham. 
Improvements in the Manufacture of t Wire 
Ropes. (6d. 4 8.) December 16, 1886.—The improvements 


consist in the use of free wire stitches or fasteners, each com 

of a coil of wire passing transversely direct through all the ropes 
forming the flat rope, and a plate or plates at either end thereof. 
(Sealed March 25, 1887). 


PULLEYS. 


67. G.D. Davis, London. Improvements in Sheaves 
or Pulleys for Use in Working Metallic and other 
Ropes and Cables, [ls. 1d. 25 Figs.) January 2, 1886.— 
According to this invention the ropes are held in the sheave or 
pulley with increased holding power by forming a number of cross 
recesses in the circumferential groove of the pulley. (Sealed 
March 8, 1887). 


Means of Covering or Coating the i 
Pull {6d.] June15, 1886.—According to this in- 
vention the surfaces of driving pulleys are covered with brown 
paper cemented on to the pulley and coated with woterpecotns 
material consisting of crude rubber dissolvedin glycerine. (Seale 
February 22, 1887.) 
SPRINGS. 

5042. M. Finlayson, Edinburgh, N.B. Improve- 
ments in Metallic Torsion fueinge. [4d.] April 12, 1886. 
—This invention relates to a torsion spring formed by a straight 
rod provided with brackets which when pressed in opposite direc- 
tions convert the rod into a torsion spring. The improvement 
in this invention consists in forming the said brackets of the rod 
itself by bending the ends of the r (Accepted 
February 12, 1887). 


5302. B. F. Cocker and J. Bishop, Sheffield. An 
Improved Compound Spiral Spring. (6d. 2 Figs.) April 
16, 1886.—The improved compound spring consists of an outer 
spring, an inner spring, and an intermediate filling of vulcanised 
rubber. (Accepted Pureary 16, 1887). 


MISCELLANEOUS. 


734. J. R, Shearer,London. Improvements in the 
Manufacture of Filters Ap cable for the Filtration 
of Water and other Liquids. (8d. 38 Figs.) January 18, 
1886.—The main object of this invention is to produce a filter 
which shall be capable of effectually removing suspended im- 

urities from water—particularly microbes and germs—without 

epriving the water of the salts and gases which give to it a crisp 
and agreeable taste, The improved filter consists of a pipe of 
unglazed earthenware encl longitudinally in the service pipe 
ormain. The filtering pipe is automatically cleaned by the pass- 
ing over its filtering surfaces of the unfiltered water designed for 
ordinary uses. The filtering septum or unglazed ‘earthenware 
pipe encloses, and is itself a collecting and containing vessel for 
the filtered water. (Sealed March 25, 1887). 


1838. E, Fixary, Paris. Improvements in Com- 

essing Pumps for Refrigerating Machines, and 

App ces for Lubricating the same, [1ld. 5 Figs.) 
February 8, 1886.—The improvements consist in providing at th 
bottoms of two pumps placed side by side a s or spaces com- 
municating with each other and containing oil and vapour main- 
tained by a regulating escape valve at pressure above the 
atmosphere, for the purpose of equilibrating the action of the 
pistons. The piston-rods are packed by oil congealed to a pasty 
condition by conduction from neighbouring spaces or es 
supplied with refrigerating fluid. (Sealed February 11, 1887). 


2211. Comte H. De Chardonnet, Besancon, France. 
An Improved Manufacture of Artificial Silk-like 
Filaments from Viscous en and Apparatus for 

tPurpose, (8d. 6 Figs.) February 15, 1886, —Filaments 
resembling silk are factured ding to this invention by 
passing through fine orifices and cold liquid covering them, a 
solution in ether and alcohol of pyroxyline and metallic proto- 
chloride with a small portion of oxidisable organic base. 
(Sealed February 22, 1887). 


Rev. W. J. Smith, Elsecar, Yorks. A Safe’ 
Electric Lamp for Coal Miners. [4d.) February 26, 
1886.—The characteristic of this invention consists in the inter- 
position of wire gauze between the carbon of an incandescent 
electric lamp and the exhausted envelope of glass in which the 
carbon is contained, so that in case of fracture of the glass of the 
lamp, the carbon is prevented from igniting any combustible 
mixture of gases or coal dust and air that may surround the 

The conducting wires are isolated from each other and 
from the wire gauze by passing the wires through vulcanised 
fibre or other non-conductor of electricity, to which non-conductor 
is secured the pee portion of the gauze cage surrounding the 
carbon. (Sealed March 29, 1887). 


3170. G. T.Beilby, Slateford, Midlothian, N.B. Im- 
her in Treating or Coating Casks Internally. 
6d.) March 6, 1886.—The casks are first dried and heated by a 
current of hot air blown into them through tubes passed through 
the bung-holes, The tubes are then removed, and a certain 
uantity of melted paraffin is poured into the casks, which are 
then closed by bungs and are rolled about in such a way that 
the entire inner surface is saturated with paraffin. (Sealed 
March 11, 1887). 


3746. J. F. Hall, Sheffield. Improvements in Armour 
Plates. (6d. 3 Figs.) March 17, 1886.—Inventor claims an 
armour plate, the face of which is composed of separate cast-steel 
blocks secured to a back plate or backing of softer metal by means 
of single or double-headed bolts or studs cast into the back of the 
front blocks and afterwards attached to the back plate by casting 
the molten metal of which the back plate is composed, upon them, 
(Sealed March 29, 1887), 


3773. E. 8. Bruce, London. Improvements in Appe- 
ratus for Saving Life from Dro at Night. (6d. 1 
Fig.) March 17, 1886.—The object of this invention is to prevent the 
breakage of an incandescent electric lamp attached to the top of 
a life buoy, This is effected by inclosing the lamp in an inflated 
ball made of a waterproof and transparent material such as oiled 
silk, &. (Sealed March 25, 1887). 


J. Preston, London. Improvements in 
the Manufacture of Corrugated Boat and other 
Nails and Rivets, and in ery for Making 
the same, (8d. 5 Figs.) April 2, 1886.—For the manufacture 
of these corrugated wire nails or rivets, steel rollers with Y/-shaped 
indented grooves are suitably fixed in a framing on brackets 
which are preferably attached to or form part of the main frame 
of a nail or rivet making machine. (Accepted February 5, 1887). 


W. P. Thompson, London. (J. Tomlinson, Ely, 


5206. 
Iowa, U.S.A.) Improvements in Bridges and similar 
Structures. (8d. 8 Figs.) April 14, 1886.—This invention 


at right angles. 





relates to bridges in which chords formed of eye-bars connected 
by pins are employed. The primary object of the invention 
is to secure the efficient action of a greater number of eye-bars 
in the chords and suspenders of long-span bridges than has been 
practicable heretofore. The improvements consist in acompound 
chord formed of two or more single chords placed one above 
another ; in providing compound posts, each member carrying 
an independent set of suspenders, and each system of suspenders 
having an independent anchorage or attachment; and in a 
novel arrangement of the connections between the main truss 
and in the intermediate truss, allowing free expansion and con- 
traction. The posts or columns c each consist of four posts a, b, 
arranged in pairs (Figs. land 3), the two posts of each pair bein 

connected by diagonal bars or latticing e, and the two compoun 








posts thus formed being connected by ties d, which also serve 
as spacing pieces. Thechords D consist each of a series of eye- 
bars f arranged side by side in groups, and connected together by 
pins. From each post a,b, independent sets of suspenders F 
run downward to support the lower chord G, and the compound 
posts H. The saddle E is composed of eye-bars extending over 
and formed tofit firmly on the flat tops of the separate members 
a, b of the pier posts, The pier A has built in it a number of 
anchorages J sufficiently far apart to correspond with each set 
of suspenders at their connections with the shore end of the lower 
chord of the main trusses (Fig. 4). The intermediate truss L is 
connected to the main trusses without the use of oblique posts, as 
shown in Fig. 2. (Accepted February 12, 1887). 


16, E. Kaselowsky, Berlin. improved Appa- 
ratus for Pumping and Goupeosing Air. (6d. 
4 Figs.) December 9, 1886.—Two or more air suction cylinders 
@, a, draw inair and force it into a smaller cylinder b in which the 
actual high compression takes places. The pistons of all the 
cylinders are mounted on one and the same crosshead ¢c, so that 
they make simultaneously the same movement. The air sucked 
in the cylinders a, a = the suction valves e¢ in the piston d, 
first enters by a channel g into a cooling worm hh which termi- 
nates above in the valve box 7. Thence the air passes through the 


Fig2.. 


a? Gee iam 


























valve k into the high-pressure cylinder b, where it receives its last 
and greatest compression by means of a specially-constructed 
piston J, and whence it Y oge through the valve m into the coil 
nn terminating ato. The cooling worms h and n are situate in 
the casing p, with surrounds the cylinders and is filled with water 
that is ke f in constant circulation by a pump or other suitable 
means, e driving Lost may be obtained (as shown in the 
figure) from a steam cylinder having its piston connected directly 
by means of two piston-rods with the crosshead ¢ in which is a 
slide for the crank axle of the flywheel. (Sealed March 29, 1887). 


1074. A. Schlumberger, Paris. A Method of Pre- 
poring Share Certificates, &c., for the Purpose of 
bling Fraudulent Alterations thereof to be 
Detected. [4d.] January 24, 1887.—Inventor claims preparing 
or treating share certificates, bonds, coupons, lottery tickets, an 
other papers or documents having printed thereon figures, 
numerals, or amounts, by producing on the dite one paper a 
roughened surface by em g or graining (like shagreen) or 
watering after printing, in order to render visible fraudulent 
alterations. (Sealed February 26, 1887). 


1 asin Satta eRe Hetiatasta of Proaucten 
c 
rinted Cheat ~ ds, and other Pa or Docu- 


ts Fraudulent Alterations therein. 
[6d.] January 24, 1887.—Inventor claims the use or employment 
of inks having for their bases a diphen, ylamine, 
aniline, or their et with or without the addition of 
chemical reagents, and mixed with or without other colours or 
fatty inks, with the object of producing on the paper marks or 
characters that become indelible whilst changing colour when 
acted upon by certain reagents which have the effect of rendering 
colourless writing done with ordinary ink. (Accepted February 26, 
1887). 





ATENT PRACTICE. 
Pere eras Fatenas Af invendons patented in the 
tates of America from 1847 to the present time, and 


United 
reports of ¢rials of tent law cases in the United States, may 





. gratis, at the offices of ENGINEERING, 35 and 36, Bed: 
street, Strand, ; ' 
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TELEPHONY IN SCOTLAND. 
(Concluded from page 266.) 

ANOTHER very useful instrument belonging to the 
National Telephone Company is the intermediate 
switch designed by Mr. J. D. Miller, their resident 
manager for the Dundee district. This instrument 
was devised with the object of securing a thoroughly 
trustworthy switch, the contacts of which should 
be rubbing and self-cleaning. This object has been 
attained by making the contacts of German silver 
springs, which press firmly on curved strips of 
brass supported on a cylinder of ebonite. By 


‘in metallic connection with the points of the plugs. | shiels, Selkirk, and other towns, and conduces 


The strips M M! are in permanent connection with 
the delivery terminal of the pole-changer, so that 
the points of the plugs, as they rest on the strips, 
constitute one pole of the battery. When it is 
required to call a subscriber, the operator lifts one 
of a pair of plugs and inserts it into the proper 
spring-jack—say P into S, in Fig. 7. An alternat- 


ing current is immediately sent over the line, and | 
rings the subscriber's polarised bell, since the | 
\their exchange system. These alarms are of two 


remaining plug P! remains resting on its strip, and 


the current flows from the pole-changer through the | 


materially to rapidity of switching. Instead of a 
pole-changer, an alternating current magneto 


| machine, driven by water or other power, may be 


connected to the strips M M!. 

In addition to their collection of telephonic appa- 
ratus proper, the National Telephone Company also 
showed at the Edinburgh Exhibition last year a com- 
plete system of fire-alarms, such as is used in some 
towns in conjunction with, and as a supplement to, 


kinds. One of them, which is represented in 


strip M!, base of plug P', through the flexible | Fig. 8, and which may be termed the public alarm, 
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referring to Figs. 1 to 4, the reader will find the| 
details of the switch very clearly and fully repre- | 
sented. In practice, the instrument has been found | 
to be most effective in surmounting the various | 
annoying faults to which the common forms of 
direct-contact switches are liable ; and it has been 
adopted by several other telephone companies. The 
switch in question is intended to operate midway in 
an exchange line, and it enables the middle station 
to communicate to the left-hand or right-hand sta- 
tions singly, or to let them converse with each 
other, as may be required, while always preserving 


instrument 


an audible signal in the shape of a bell at the| 


middle station. 

At Fig. 5 there is represented a simple and 
effective pole-changer, which has been designed by 
Messrs. Brown and Jamieson, of the National 
Telephone Company’s Dundee staff. Its pur- 
pose is to supply an alternating current to the 
switch-board, by means of which the operator can 
ring the subscribers’ polarised call-bells. The 
utility of this instrument will be better under- 
stood by considering it in connection with Figs. 6 
and 7, which represent a very effective device 
which Mr. A. R. Bennett brought into use for 
enabling the operator to ring the subscribers’ 
bells | a ae losing time in turning switches, 
pressing keys, or inserting special ringing plugs. 
At M and M' (Figs. 6 and 7) there are Topreenied 
two nickel-plated brass strips, which extend the 
whole length of the switch-table. Upon them all 
the pairs of switch-plugs in use at that table 
(generally fifteen to twenty in number) rest when 
not in use ; and they are kept in position by the 
weights W W! working on the flexible conductors 
CCl. The bases of these plugs, two of which are 


| 
| 
| 
| 


| 
| 








switch-cord C Cl, the ring-off indicator I, to the 
spring-jack S, and so to *‘ earth ” through the sub- 
scriber’s line and bell. After the lapse of two 
seconds, the operator lifts the second plug P! and 
inserts it into the spring-jack S' of the subscriber 
initiating the communication, thereby connecting 
him to the person whom he wants. On hearing 


his bell rung, the subscriber who is called goes to his the 
instrument, and, without ringing back, lifts his|of the fire-alarm of the second description. 
‘At the conclusion | is effected by running a wire from the station to 


telephone off its hook and speaks. 
of the conversation one or 





| by a small weekly payment to 


th of the parties turn each fireman’s dwelling-house, where, 





Fig. 7. 


[|w 


\is fixed in prominent positions at street corners, 
‘and contains a spring contact, which is normally 
prevented from making connection with the earth 
by the pressure of the glass front of the alarm. 
The act of breaking the glass (which is directed to 
be broke in the event of a fire) frees the spring, 
which thereupon connects with the earth, and 
causes a bell to ring and a shutter indicator to drop 
at the central fire—or police—station. The num- 
ber of the shutter indicates the locality of the fire, 
and provision is made by which the attendant at 
the station can, by reversing the direction of the 
battery current, cause the word ‘‘ Coming” to ap- 
pear at an aperture in the face of the alarm as 
soon as the signal has been received. All thealarms 
in a town are actuated by one central battery located 
at the station—an arrangement which enables the 
outside alarm boxes to be made very neat and com- 
pact, and to work for very long periods without any 
repair being necessary. This instrument was de- 
signed by Mr. F. Brown, formerly manager to the 
company in the Walsall district. The second de- 
scription of alarm is of use only in the smaller 
towns where firemen are not kept permanently on 





'duty at the station. In many Scotch towns, the 


| firemen are slaters, plumbers, &c., who are retained 
attend a stipulated 
‘number of drills per annum, and to turn out 
|immediately at an alarm of fire. To summon 
‘these men promptly to the station is the mee 

t 


near his 


their magnetos, an action which drops the shutter | bed, a very loud-sounding electric bell is fixed, the 
of the ring-off indicator I, and signals the operator bell being arranged to ring continuously when 


todisconnect. This system of ringing is in use in 


‘onee started, until the man has got out of bed 


shown at P P', are made of nickelled brass, and are | Edinburgh, Inverness, Dunfermline, Stirling, Gala- and stopped it. At the station all the wires are 
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brought to a powerful magneto-electric machine. 
On the receipt of information of a fire, either 
through the telephone exchange, from one of the 
atreet-corner alarms, or by word of mouth, the 
constable on duty gives one turn to the magneto 
machine, thereby instantly setting all the bells in the 
firemen’s houses a ringing however distant they may 
be from the station. This system is, of course, 
found to be a vast improvement on the old plan of 
sending a policeman round to the firemen’s houses. 
On more than one occasion the Inverness firemen 
have been gathered at the station in seven minutes 
in the dead of night, some of them having dressed 
and come more than half a mile in that space of 
time. 


ee 


THE NATURAL HISTORY OF LOCAL 
BOARDS. 
V.—Txe LatssKz-FaAIRE Boarp. 
(Concluded from page 290.) 

W3EN the Council learnt of the departure of the 
petition, they laughed it to scorn. ‘* Who are the 
foolish complainants?” they asked. ‘‘ What is their 
great interest in the borough?’ And diligently 
hunting up the rate-book, they found that the most 
of the petitioners were rated at a figure whose 
modesty contrasted with their impudence in 
objecting to be stifled by a common council. 
Here was a tine joke, and the discovery was for- 
warded to Whitehall. But singularly enough, it 
produced no effect in that region, and in no very 
long time a formal notice of inquiry lowered the 
official crest a little, and it was deemed prudent to 
prepare for a fight. 

A strong show of fight was made, with solicitor 
and counsel to expound the Board’s text ; but the 
Commissioner was one of those stern and polished 
men whose keen eye goes straight to the mark, and 
can pierce the mystery of /aissez-faire through and 
through. 

The charge was cogent and unanswerable. It 
set forth how the want of main drainage had been 
a potent factor in the creation of the Local Board 
of Health a quarter of a century before ; how every 
evil had increased with increasing population ; how 
the Board and their successors had from time to 
time been coerced into asking advice from skilled 
engineers ; how they had disregarded that advice ; 
and how, with a perseverance worthy of a great 
cause, they had continued the policy of how not to 
do it from the day of their birth to the present 
moment. This was the general charge. Coming 
to particulars, witness after witness rose to prove 
the charge, citing cases innumerable, until the in- 
spector, having heard enough, stopped the flow of 
evidence. 

Drains illustrative of every ill to which drains are 
heir were instanced ; square-walled drains in low, 
flooded districts, with sills or dams built across 
them to assist nature in the art of deposit; pipe 
drains in similar positions, which, for the purposes 
of an outlet, might as well have been gigantic fossil 
reeds of the pre-Adamite era, their proper vacuum 
being filled with a solid core of the aa sewage 
deposit ; culvert drains built dry; new drains in 
hilly districts at such a shallow level that the pro- 
cess of time brought them to the likeness of a long 
flight of steps by dint of junctions from side streets 
requiring a yard or two of extra depth to secure a 
precarious fall ; eccentric drains vaulting over rocks 
of a texture too tough for a poor contractor to make 
an honest living by cutting through; drains. used 
for discharging the service reservoir, and not dis- 
connected ; private street drains laid twice over, 
owing to insufficient fall begotten of shallow main 
sewers ; and finally, the huge cesspool in the market- 
place, known to the facetious as ‘* Hincks’s stench- 
pot.” In truth, no crime agaiust the sanitary deca- 
logue but was there incarnate. 

The witnesses, though weak in rateable value, 
were strong in evidence. An experienced engineer 
led off, who happened to have in his possession the 
draft of the plans first prepared for sanitary 
purposes, He grappled with the general hydraulic 
features, the floods, and the tainted watercourses. 
A surveyor and land agent followed—an old hand, 
in whose office had been laid out half the streets in 
the borough, and who went into the private street 
drainage side of the indictment, proving the merci- 
less tax exacted by the miserly policy of the town. 





Then came an ex-alderman and mayor, whose | I 


pocket had been touched nearly by the floods, and 
who, like a reformed poacher, now made an excel- 





lent watcher, knowing all the ins and outs, the by- 
ways and short cuts, of laissez-faire. He unfolded a 
story of skilled advice neglected, elaborate plans 
set aside, resolutions ignored, Bills promoted in 
Parliament and abandoned, enlightened public 
opinion set at defiance, and was particularly at 
home in the incidence of floods. The statistics of 
death and disease were at his fingers’ ends. One 
hundred and twenty-three deaths from small-pox 
in the previous year, and seventy-nine deaths from 
zymotic diseases in the last quarter, gave a deadly 
point to his evidence that no art of cross-examina- 
tion could blunt. After him several tradesmen 
spoke, sending the charge home with powerful 
iteration, and emphatically demurring to the 
vomit of human excrement into their cellars by the 
sewers ; to the use of the beck shoals as a resting- 
place for the carcases of dogs and cats ; and to other 
similar matters too trifling for the consideration of a 
‘* practical” council. 

So far the indictment ; but the defence puta still 
worse complexion on things, and the picture of this 
tragi-comedy of local government was complete. 


The Council, grown grey in the art of how not to|p 


do it, donned the spotless robes of high sanitation, 
and bridled at the bare idea of the unjust charges 
preferred against their virtue, like a hackneyed 
prude or a “ political cormorant,” when found out. 
All the fine old airs were played at once, without 
time or tune. No corporation could please every- 
body ; Rome was not built in a day ; the Council 
had done their duty, had wished to do their duty, 
would do their duty, ought not to do their duty 
just yet, could not afford to do their duty ; the 
difficulties were great and the cost would be ditto ; 
engineers did not agree to a hair ; they were wait- 
ing to see what was going to be done by their neigh- 
bours above, who with equal caution were waiting 
to see what their neighbours below did; the faults 
did not exist, and it would be very costly to mend 
them ; the petitioners were very small and unim- 
portant, while the rest of the borough whom they 
faithfully represented was large and important ; all 
they had done for twenty years was part of one 
scheme, while the ‘‘stench-pot” was the auspicious 
commencement of the main outfall of the same 
grand scheme, which, like another grand scheme 
in the imperial world, had revolved in their minds 
for fifteen long years, though—such was the un- 
charitable nature of the world—no one might be- 
lieve it ; and finally and principally, the rates were 
already three half-crowns in the pound, and would 
speedily be ten shillings if all at once main drainage 
was gone recklessly into. 

At the words, ‘‘ part of one scheme,” the hostile 
engineer pricked his ears, and when the mayor him- 
self produced in evidence a faded roll of plans, he 
asked to look at them; and lo! the dead had come 
to life. To his astonished eye appeared the fine 
old drain sketch of the impecunious firm long since 
gathered to their fathers, now by a happy thought 
dragged from its musty habitation, and made to 
pass muster as an A 1 clipper-built scheme, made to 
go and not to look at. And this caput mortuum, it 
was now pleaded, was the basis of the great scheme, 
which had been carried out piecemeal for twenty 
years, and on which, before it was done, 150,000I. 
was to be spent. But the cross-examination was 
to come. 

‘‘Where are the sections, if you please, Mr. 
Mayor ?” said our lawyer. 

‘* What sections ?” (with a blink). 

‘* Why, you know, Mr. Mayor. You have told 
us you are carrying out the Flatthorpe drainage. 
The drainage sections, to be sure ; the sections you 
have worked to in carrying out this scheme you 
speak of.’’ 

‘*There are none ; and none are required, The 
depths are marked on the plans.” 

** And do you mean to tell us that a great scheme 
of drainage can be carried out without sections?’ 

Mr. Mayor (making up his mind to it): ‘* Yes 
I do!” 

‘* How ?” says the inspector. 

‘* By having a depth fixed for all drains; the 
corporation have a fixed depth for all drains.” 

Tue Surveyor (to the inspector, to whom he was 
showing the plans): You see, sir, in a hilly district 
like this, sections can be dispensed with, and the 
drains laid at fixed levels below the surface. 

Tue Inspector (with stern severity): Mr, Sur- 
veyor, don’t give me any such answer seriously. 
know no engineer would answer me that way 
seriously. (Zhe surveyor, a young man with a con- 
science, blushes scarlet.) 








Cross-examination continues : 

‘¢ What sort of drain is marked on the plan to be 
laid in Stop-Gap-road ?’ 

‘A 12-in. pipe.” (After a scrutiny of the ples.) 

‘And what kind of drain has actually been 
laid ?” 

‘‘Oh, I don’t mean to say we've followed the 
scheme in every particular.” 

‘* But I want to see if you've followed it in any 
particular.” 

CounsEL FoR Derence (who feels that all is 
wrong) : Really, sir, I must object to this line of 
examination. We do not, sir, contend that we have 
followed the plans implicitly, owing to the vast 
increase of population. The questions are irrele- 
vant.” 

Tue Inspector (with emphasis): ‘‘ By no means. 
This cross-examination is of the greatest importance. 
Without it, I should not have been able to detect 
the true value of the plans. 

‘* Will you answer my question, Mr. Mayor, 
please? Have you not laid a 36-in. by 24-in. brick 
culvert in place of the 12-in. pipe indicated upon the 
lans ?” 

‘* Yes ; and if we have, I consider we have im- 
proved upon the scheme.” 

‘*That may be; but you said you were following 
it, you know. Then in Ragged-lane, have you 
carried out the large sewer shown there ?” 

‘*No ; because that was the outlet ;” which, in- 
deed, seemed an excellent reason for leaving the 
12-in. pipe in. 

‘Now, in point of fact, Mr. Mayor, can you 
point to one single drain that has been made in 
accordance with the plan, which you say is your 
basis ?” 

And he could not, but reiterated the need of larger 
views with the enlargement of the district. So 
that the application of the sketch plan to the actual 
facts was this ; that whereas the plans had streets 
with drain lines marked upon them, the town also 
had streets with drains along them; a species of 
relationship lineally descended from Fluellyn and 
his classic analogy between Harry of Monmouth 
and Alexander of Macedon. 

Engineering, with the engineer’s part left out 
by special desire ; this was the sewerage history of 
St. Paul’s. The laws affecting the flow of liquids, 
the deposit of solids, the friction of curves and 
gradients, the creation and discharge of noxious 
gases ; all these were relegated to Saturn. But 
though the innocent pavement cloaked everything 
from the eye, outraged nature had rioted in her 
revenge. 

Even before the inquiry closed, the heavens con- 
spired to aid the petitioners, for a beck flood 
occurred greater than had been known for years, 
which clearly illustrated all the evils attested to, 
and converted the market-place into a slimy 
pond ; of which the inspector himself was an eye- 
witness. The next day he reported to the Local 
Government Board, concluding with these words: 
‘*Not only, therefore, is it incorrect to say that 
the sanitary authorities are proceeding, however 
slowly, with the execution of general sewerage 
works in the borough, but it is apparent that they 
have, for twenty-four years, postponed the first 
necessary step to the performance of their duty as 
a sewer authority, viz., that of causing to be pre- 
pared proper plans, sections, and estimates of a 
general system of sewerage works.” Whereupon 
the Local Government Board forthwith directed 
a scheme of sewerage to be carried out, in default 
of which, they would issue an order pursuant to 
Section 299, Public Health Act, 1875, limiting a 
time for the performance of that duty. 

Now, singular as it may appear, it has been 
thought by some that the history of the next half- 
dozen years, chiefly that of the new drainage 
scheme, was the darkest in the annals of St. Paul’s 


e , 

Under the arid system of laissez-faire, public spirit 
had withered at the root. The best elements of the 
original Board had one by one dropped out. The 
noble rage of politics first had its share in bringing 
out good men ; but its exceeding bitterness shared 
also in their extermination, for quiet men who only 
meant the punctual discharge of their municipal 
duties, shrank from the blistering tongue of the 
polemic. But when politics were sunk, and public 
affairs were no longer the plaything of party, the 
status of the Council sank too, and the town be- 
came the plaything of little men with little in- 
terests, amongst whom the contracting and build- 
ing elements were conspicuous; a decadence 
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sometimes observable in public bodies which lack 
the honesty to keep them sweet. No sooner then 
was laissez-faire dropped by compulsion, than a 
remarkable transformation took place. A surpris- 
ing activity took possession of the Council. Faith- 
ful in friendship, each man regarded himself as his 
own best friend, and began to bestow his charity 
where it was most deserved; and whereas before 
they had been slow to provide even the plans and 
estimates, they were now ready to supply the very 
work and materials, and indeed it became a struggle 
amongst some of them, as to who should be fore- 
most in the cause. A small section had long been at 
work expounding this beautiful law of nature ; but 
now a wider sphere opened and the leaven spread 
fast. 

The sewerage scheme opened the field. As to 
the engineer, they made choice of a selection of 
names recommended by the Local Government 
Board ; by which means they secured the services 
of an enthusiastic irrigationist, who accordingly 
furnished them with an irrigation scheme. The 
details need not be described, and it will suffice to 
say that the main features of the long deferred 
scheme were a main outfall sewer, three or four 
miles long, half a mile of which lay in the river 
bed ; a pumping station ; and a large sewage farm 
down the river on alluvial land very suitable for 
the reception of sewage proper; but unfit, as all 
broad irrigation farms are, for the treatment of 
trade refuse ; a difficulty which was readily got 
over by forbidding the manufacturers to use those 
very sewers, to the cost of which they themselves 
were the greatest contributors. But, in spite of 
this simple expedient, it is said that the land is 
systematically poisoned by surreptitious trade 
refuse. 

As the works proceeded the sinister word corrup- 
tion was raised by cavillers who knew not the 
whole duty of man to his family ; and it was 
annually made an election cry in the stormy month 
of November. To this poisoned root was laid the 
origin of the sea of troubles that attended the 
carrying out of the great drainage scheme ; the mis- 
takes, delays, obstructions, accidents, changes, 
vexations, and dangers of a host of petty hand-to- 
mouth contracts, of which the haphazard super- 
vision by divided and irresponsible chiefs, fore- 
shadowed an evil future. Each for himself seemed 
to be the order of the day. By a simple change of 
names the spirit of the law was violated with 
glorification, till the few honest members felt the 
Council Board to be a solitude for them, in which 
their hushed voices dared no longer make them- 
selves heard. The sons, brothers, and partners of 
the Council members made themselves useful by 
supplying coals, castings, stone, bricks, pipes, &c., 
to the Council or its contractors. Thus with one 
eye closed they did homage to the law and defied 
public opinion. ‘‘ Public opinion!” said the chief 
magistrate on one occasion, ‘‘ if people think I 
care for public opinion, they are very much mis- 
taken.” 

Another time a little contract for half a mil- 
lion of bricks was let to a youth who had not 
long left school, but who happened to be the 
mayors son, This was the same chief magis- 
trate who distinguished himself in an arbitration 
case by his philosophic reply to a too inquisitive 
counsel. Being asked if he should not, as valuer, 
take into consideration the fact that certain pro- 
perty for which he was supporting an extravagant 
claim, gained its high rents by iniquitous uses, he 
replied, 
ae” not my business to know anything about 
that.” 

‘But what of the morality of the thing, Mr. 
Mayor ? 

“I don’t understand the meaning of the word 
morality.” 

To which his questioner rejoined, 

‘And that is the answer of the Mayor of St. 
Paul's?’ Oh, stern and majestic St. Paul the 
Less! was it for this that thou didst wash the sin- 
ful heathen in the crystal waters of the winding 
river, long centuries before the flood of impurity 
had polluted it? Thy holy station the haunt of the 
strange woman; with the mayor’s shield thrown 
over those obscene nests, whencea horrible poison 
flowed to contaminate the veins of thy children ? 

The corrupt tree brought forth evil fruit. The 
changes were rung in the surveyor’s department ; 
for the officials, overworked and underpaid, lost 
heart, and worried with the task of rejecting the com- 
modities of their own employers, they threw up 








the rudder, drifting helplessly with the majority. 
The eminent London engineer, aloft in his metro- 
politan balloon, divided power with the local sur- 
veyor ; and no wonder if dual government ended 
in no government. 

Festina lente ; it was the Latin proverb reversed. 
The works hastened slowly ; and the disorderly 
haste of preparation issued in a pantomimic wealth 
of confusion and delay. Open sewers gaping for 
weeks in the market-place, brimful of filth and 
stench ; new culverts of royal build choked with 
sediment from floods and back water before one 
drop of sewage had entered ; metal pipes in the 
river’s bed cracked and unjointed ; perilous heaps of 
road metal and spoil growing green in the public 
highways alongside bottomless ruts in the paving ; 
little difficulties in the levels overcome by eccentric 
leaps in face of the ordinary laws of hydro-dynamics; 
engines completed and growing rusty before the 
plans of the engine-house were laid before the com- 
mittee ; and a sewage farm ready with no sewage 
to put in it fora year to come. Then came the 
shifting drama witnessed by a bewildered public 
who wearied the press with their complaints. 
‘* Better is a flock of sheep led by a lion, thana 
herd of lions led by a sheep;” not that the Council 
were lions ; far from it, although the cynical said 
the lion’s share of the spoil fell to some of them. 
Fresh contractors did ly, and all the arts of 
scamping and extras did not balance their losses by 
undercutting, by delays and bad weather, and by the 
want of that stitch in time which is the making of 
a good contractor—a want which is the curse of the 
petty contractor, and keeps him petty. 

Once more, at the eleventh hour, the few stepped 
forward to save the many. Bad trade had pinched 
for long years, and the great manufacturers could 
no longer afford to pay the heavy rates with a royal 
contempt for the amount. Every penny was now 
grudged. Pressed then by their needs, they took 
counsel with the best of the old citizens of St. 
Paul’s ; and a pledge was taken by all present to 
come forward themselves by one, by two, by three, 
each municipal year, and try to purge the local 
government of that parasitical crew, which by their 
two cardinal principles of laissez-faire and self-help 
had preyed upon them so long; although we 
know from the highest authority in Birmingham 
and York that such things cannot be. In a great 
measure the reform has been carried, and the tone 
of the Council raised ; but the evil that men do 
lives after them. Much may yet be done by the 
present rulers ; but who can erase the past? The 
money that has gone ; the comfort that has gone ; 
the serenity of mind which is blotted out by a 
residence in dirt and disorder; these may be re- 
stored. But the dead cannot be brought back to 
life, nor the seeds of disease cast out that are 
planted in human organisms. The fiends that 
preside over cholera, typhoid, and small-pox hold 
their victims for ever; and for ever these are lost 
to the mourners to whom they were and are not. 
And who shall estimate the infinite effect of an 
evil example set in high places? What bounds 
can be placed to its ever widening influences diffused 
in human veins; for in life lies the true secret of 
perpetual motion for evil or for good? Such isthe 
Juggernaut of a corrupt laissez-faire. 





MAGAZINE RIFLES. 

In view of the efforts now being made by all the 
chief military powers to obtain the best type of 
magazine rifle, it may not be inopportune to put 
before our readers a brief sketch of the past and 
present history of this description of arm. As 
most of them are probably aware, the ‘‘ repeating” 
or ‘‘ magazine” rifle is, relatively speaking, not a 
new invention ; it was employed in two or more of 
its earlier forms during the American’civil war, and 
was also used to a certain extent in the struggle of 
the Turks against the Russians in the Balkan pro- 
vinces. 

The above terms are now employed indiscrimi- 
nately for any rifle which can fire a number of 
rounds in succession without loading afresh, but 
the name ‘“‘repeating” was originally and more 
correctly applied to an arm identical in principle 
with the ordinary revolver pistol, in which the 
cartridges are at once loaded into a number of 
separate powder chambers contained in a cylinder 
revolving on a central pivot. It has been found 
by experience that, with the heavy charges now 
fired from a military rifle, the escape of gas at the 
joint between the revolving chambers and the fixed 





barrel is so great as to render this construction 
unsuitable, in addition to the excessive weight of 
such an arm, and the difficulty of extracting the 
empty cartridge cases; it has therefore been given 
up even by Colt, the first inventor, in favour of a 
‘*magazine” properly so called, which we may define 
as a receptable for containing a number of rounds of 
ammunition, which are successively fed into the 
cartridge chamber of the rifle, and are therefore 
fired under precisely the same conditions as if the 
weapon had been loaded by hand each time. 

It may be premised that the best military autho- 
rities have been and are still much divided as to the 
practical utility in the field of magazine arms. In 
addition to the objection naturally arising from their 


‘more complicated construction as compared with 


single-loaders, it has been urged that their general 
adoption would probably lead to such a wasteful ex- 
penditure of ammunition as would require very large 
reserves to sustain the fire, also that the soldier would 
be led to undervalue the power of each individual 
round. However, it will be remembered that pre- 
cisely similar objections were made to the introduc- 
tion of breechloading small arms, and the leading 
military powers have now accepted the principle 
that the adoption of a magazine rifle is not only 
advisable but absolutely essential, in view of the 
fact that the possession of a weapon able to fire a 
certain number of rounds in very rapid succes- 
sion at the critical moment of an attack—and 
more especially of a defence—might decide the 
fate of an action. Considerable stress is also laid 
on the moral effect of being in a position to pour 
such a rain of bullets upon anenemy. On the other 
hand, it has been shown by experiment that, up to 
the present time, a single-loader of the simplest 
construction will fire a considerable number of 
rounds as rapidly, if not more so, than a magazine 
rifle ; this arises from the necessity of pausing to 
refill the magazine; but the delay due to this cause 
can probably be greatly reduced by using inter- 
changeable detachable magazines, or by inserting 
into a fixed magazine at one motion a number of 
cartridges in a very light metal frame. 

For some years past, both in Europe and America, 
mechanical ingenuity has been exercised in simplify- 
ing and perfecting models of magazine rifles, with 
the object of producing an arm which shali be simple 
in mechanism, not liable to get out of order when 
in active service in the field, available for use as a 
single-loader, and of moderate weight. The diffe- 
rent descriptions may be classified as follows, keeping 
to our definition of a ‘‘ magazine”’ rifle. 

1. Those in which the cartridges are placed in a 
tube underneath the barrel, in connection with the 
fore end of the stock, such as the Winchester, 
Vetterli, Kropatschek, and Mauser magazine rifles. 
The chief objection to this plan is that the balance 
of the weapon is constantly altered, as the maga- 
zine is being emptied ; there is also the possible 
danger of the explosion of a charge in the magazine 
from a percussion cap projecting or being over- 
sensitive, since the base of each cartridge rests 
against the point of the one next in front of it. 

2. Rifles in which the magazine is contained in a 
tube inserted in the butt of the stock, as the Spen- 
cer, Hotchkiss, Chaffee-Reece, Maxim, &c. In this 
case the balance of the rifle is not so greatly affected 
by the emptying of the magazine, although the 
objection remains of the apex of one cartridge rest- 
ing against the base of the next. It is, however, 
evident that a tube in the butt cannot contain so 
many cartridges as one underneath the barrel. 

3. ‘Central - magazine” arms, in which the 
magazine is just in rear of the cartridge chamber of 
the barrel, its shape and precise arrangement differ- 
ing considerably in the various models. 

The advantages of the central magazine are, (i.) 
that the balance of the rifle is not in the least 
affected by the varying number of charges in the re- 
ceptacle, (ii.) that there is no danger of premature 
explosion from a projecting or over-sensitive per- 
cussion cap, and (iii.) that the cartridges can be far 
more easily inserted in the magazine than in either 
the first or second forms. 

This class may conveniently be subdivided into: 

(a). Drum or horseshoe magazines, as in the 
Schulhof, which is the best representative of this 
division. 

(b). Box-form, inserted underneath the shoe in a 
slot just in front of the trigger guard. This is the 
Lee magazine ; but the Spencer-Lee, the Pieri, and 
the Austrian Mannlicher have a similar form. 

(c). Box-form, placed above or on one side of the 
shoe ; the original Jarman, the Burton, Lee-Burton, 
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and Owen-Jones have this form, which has the merit | and which also forms the trigger-guard, is pressed 


of dispensing with the magazine feed-spring, since 
the cartridges fall successively into the position for 
loading through the action of gravity alone. This 
kind of magazine is, however, much in the soldier’s 
way, and is bad for aiming. In the Morris rifle, 
six cartridges are contained in a light skeleton 
frame, which fits on top of a receptacle on the left 
side of shoe, and which can be thrown away when 
empty. Nine cartridges in all can be contained in 
the rifle, viz., one in the chamber, one in the shoe, 
one in the receptacle, and six in the frame. 

In addition to the above classes of magazines, 
which are all self-loading, certain appliances termed 
‘*quick-loaders” have been devised, which can be 
attached to ordinary single-loader breechloading 
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rifles ; these are mostly in the nature of the box- 
magazine, and present each cartridge in turn in a 
position to be rapidly fed into the chamber by hand. 
These quick-loaders are evidently inferior in every 
respect to detachable magazines, and are even more 
in the soldier’s way. 

Spencer Rifle(see Figs. Land 2, pagé390).—This was 
about the earliest magazinerifle, and thefirst tested by 
use in actual warfare, having been patented at Boston, 
United States, so far back as 1860. It comes under 
the second class, the magazine being contained in 
a tube in the butt; it held seven cartridges, which 
fed up to the breech action by means of a spiral 
Spring, each being successively guided by the flat 
conductor K, made to press downwards by means 
of a spring. In the original model the breech was 
closed by a revolving block in two pieces, B the 
block proper, and C the central piece, which latter 
was hinged or pivotted to the under part of the 
shoe or body. When the lever L, connected with 
the block by means of the cylindrical bolt M, 











downwards to the front, the *‘ block” slides into a 
recess in the central piece (see Fig. 2), the latter 
rotating and leaving the chamberopen. This motion 
likewise causes the movable extractor E—attached to 
the left side of the centre piece—to withdraw the 
empty cartridge case which is deposited on the upper 
side of the conductor K, while, at the same time, a 
fresh cartridge is fed up from the magazine, and 
held between the conductor and the block. 

On again raising the lever, the block catches the 


fresh cartridge and forces it into the chamber, when | 


the block rises by the action of the spiral spring N, 


and completely closes the breech. This upward | 
movement also causes the conductor sharply to eject | 
| the empty case. 


Fie. 7. 


THE VETTERLI MAGAZINE GUN. 





Fic. 8. THE HOTCHKISS MAGAZINE GUN. 


A new model of the Spencer, so altered as to be 
quite a different arm, will be noticed in its place ; 
also the Spencer-Lee, which has the new Spencer 
breech - block combined with the Lee central 
magazine. 

Winchester Rifle (Fig. 3).—This weapon, probably 
the best known of the early repeating rifles, was an 
improvement on the ‘‘ Henry” by the Winchester 
Arms Company, whose name was then given to it. 
The Henry was-used with considerable effect during 
the American civil war; the Turkish cavalry, in 
the Russo-Turkish war, were armed with the Win- 
chester, and it was also used by some of the Turkish 
infantry at Plevna. It is the first representative of 


Class I., in which the magazine is placed under- | 
neath the barrel, the cartridges being fed towards | 
the breech by a spiral spring; the magazine can | 





of the spiral ‘‘ feed” spring into a carrier or hopper 
in line with the magazine tube; this carrier is 
actuated by the lever forming the trigger guard. 
The motion of lowering this lever ejects the empty 
cartridge case, cocks the rifle, and raises the fresh 
cartridge in the carrier to the level of the barrel. 
On returning the lever to its original position, the 
carrier is lowered, the cartridge pressed home into 
the chamber, and the gun ready to be fired. 
Winchester Repeating Rifle, New Model, 1886 (Figs. 
| 4 to 6.—This arm, which has much the same external 
appearance, and is manipulated in the same manner 
as the earlier patterns, yet possesses several distinc- 
tive features. These improvements are, taking 
them in the order of importance : 
1. A most effective locking arrangement, which 
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| adds great strength to the breechloading mechanism, 
| and allows of the heaviest military charges being fired 
|from the rifle. Two locking bolts (left unshaded 
in the sections, Figs. 5 and 6) have a vertical 
| motion communicated to them by means of studs 
| which work in a slotted groove in the hand lever ; 
| when the action is closed the bolts slide up into 
corresponding slots in the breech-bolt, one on either 
| side of the firing pin or striker, thus securely lock- 
|ing the bolt. The tops of these safety bolts are 
| visible in the drawing (Fig. 4) of the exterior of the 
rifle. 

2. The hand lever has a shorter radius, giving a 
less movement than in the older models, thus allow- 
ing the rifle to be manipulated with ease when at 
the shoulder. 

3. A hook, attached to the 


lever, assists in 


hold 15 rim-tire cartridges, and is filled through an | withdrawing the cartridge from the magazine into 
aperture at the right side of the shoe or body,|the carrier; this permits of the magazine spring 


which is closed by an automatic spring cover. 
The cartridge next for use is pressed by means 


| be filled with ease. 


being comparatively weak, so that the magazine can 
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The action of the rifle will be readily under- 
stood with the aid of the illustrations. The 
very first downward movement of the lever with- 
draws the firing pin within the front face of the 
breech-block, and locks it back until the arm 
is again ready for firing, while the empty cartridge 
case is extracted from the chamber and ejected ; at 
the same time the elevator or carrier raises the 
fresh cartridge to the level of the bore, and the 
hammer is caused to rotate on its axis past the cock- 
ing position by the withdrawal of the breech-bolt. 
When the lever is raised to its normal position, the 
breech-bolt pressed home into the chamber, and the 
carrier depressed to the level of the magazine, 
simultaneously the spiral main or striker spring is 
compressed, the hammer revolves forwards until the 
trigger bent is caught in the notch of the tumbler, 
thus cocking the arm, and the locking bolts are shot 
up through the breech-bolt. The rifle is now 
ready to be fired. 

The magazine is filled, while the breech mechanism 
is closed, by passing the cartridges through an open- 
ing at the right side of the shoe, which is closed by 
an automatic spring cover. By a very simple 
‘arrangement this rifle will take cartridges of slightly 
varying weights of powder and projectile. These rifles 
are made in several calibres, from 0.32in. to 0.45 in. 

Vetterli Magazine Rifle.—This arm (see Fig. 7), 
which has been for some years in use by the Swiss 
army, has the bolt action of the single-loader of the 
same name. It represents the first-class of magazine 
rifies, the magazine consisting of a tube underneath 
the barrel ; the cartridges are inserted through an 
aperture at the side of the shoe, as in the Win- 
chester rifle, and are fed to the rear by means of a 
spiral spring. Indeed the principle of the ‘‘re- 
peating” action is very similar to that of the 
last-named arm, except that the carrier is worked 
by the bolt instead of by an exterior lever. 

On opening the breech by pulling back the bolt, a 
stud on the latter strikes against the upper ex- 
tremity of a bell-crank lever L, and causes the 
other arm to raise a carrier H containing the car- 
tridge, which is thus brought on a level with the 
chamber of the barrel. When the bolt is pushed 
forward, the cartridge is sent home into the chamber, 
and another projection on the bolt, striking the 
bell-crank lever, lowers the carrier to its original 
position, when it is in readiness to receive another 
cartridge from the magazine. The Vetterli, which 
fires a rim-fire cartridge, is a heavy and clumsy 
arm, and cannot now be considered in the first rank 
of magazine rifles. 

Hotchkiss Magazine Rifle.—This rifle (see Fig. 8) 
was one of the three models recommended by the 
American Board for manufacture in order to undergo 
an exhaustive practical trial in the hands of the 
troops. The breech is closed by a bolt of much the 
usual form, in three parts ; A is the hammer or 
rear piece, B the centre piece with handle attached, 
and D the bolt-head, or front piece carrying the 
extractor. The centre piece contains the coiled 
spiral mainspring encircling the striker, which latter 
is operated by the trigger in the usual manner, the 
mainspring having been compressed by the motion 
of closing the bolt and turning down the handle. 
There is an arrangement for withdrawing the striker 
within the bolt-head in opening the bolt, and the 
shape of the slot or recess in the shoe is such that 
the bolt is cammed forwards by turning down 
the handle, slowly forcing the cartridge home into 
the chamber ; till this is completely done the rifle 
cannot be fired, 

The magazine is a brass tube in the butt. A hole is 
drilled in the back of the shoe, below and obliquely 
to the axis of the bore, and through this hole car- 
tridges are fed into the chamber by the action 
of the spiral magazine spring. There is a car- 
tridge stop C at the front end of the magazine, 
and when the latter is filled by pressing the car- 
tridges into it through the hole in the shoe, the 
front cartridge bears against this stop. 

Upon pulling the trigger the cartridge stop C is 
momentarily depressed, and allows the front car- 
tridge to be pushed past it, against the underside of 
the bolt; when the bolt is drawn back, this car- 
tridge slips quickly into the shoe, while the one 
following is caught and detained by the stop. It 
will be seen, therefore, that the motion of pressing 
the trigger to fire one cartridge permits the next 
one to partly enter the shoe, the operation being 
completed when the bolt is withdrawn with the 
empty case ; as has already been stated, the act of 
closing the bolt presses the cartridge home into the 
chamber, 





There is a small thumb-bolt on the right side of 
the stock, by pushing which forward, the magazine 
can be cut off, and the rifle used as a single-loader 
in the ordinary manner ; pushing it back brings the 
magazine again into play. On the left side of the 
shoe is another thumb-piece, which when pushed 
to the front, prevents all movement of trigger, 
cartridge stop, or bolt, securely locking the action. 

Five cartridges can be carried in the magazine, 
and one in the chamber. 

As a magazine arm two motions are required for 
loading, viz., opening and closing the bolt, asa 
single-loader three movements are required, viz., 
open bolt, insert cartridge by hand, close bolt. 


(To be continued.) 








TWIN-SCREW TORPEDO BOAT. 

ON page 398 we give several illustrations of a sea-going 
twin-screw torpedo boat lately built for the Italian 
Government by Messrs. Yarrow and Co., of Poplar. 
The vessel in question is 140 ft. long by 14 ft. wide, 
and her displacement approaches close on 100 tons. 
The engines are of the compound surface-condensing 
type ordinarily fitted by this firm in their torpedo 
boats, excepting where triple compounds are fitted. 
The general arrangement is shown by the sectional 
plan. As will be noticed, there are two boilers, 
one before and the other aft of the engines, and 
either boiler is arranged to supply either or both 
the engines. Yarrow’s patent water-tight ash-pans are 
fitted to each boiler to prevent the fire being extinguished 
by a sudden influx of water into the stokehold. There 
is an independent centrifugal pumping engine arranged 
to take its suction from any compartment of the 
boat. There are also steam ejectors and hand pumps 
to each compartment. These compartments are very 
numerous as the space is much subdivided, both from 
considerations of strength and safety. Bow and stern 
rudders are fitted, each having independent steam- 
steering gear, but both rudders can be worked in 
unison, or they can be immediately changed to hand 
gear when necessary. The accommodation is very good 
for a vessel of this class; officers and petty officers’ 
cabins are aft, whilst the crew is berthed forward. 

The armament consists of two bow tubes built in the 
boat. There are two turntables, as shown in the illus- 
trations, each fitted with two torpedo tubes. These, 
it will be noticed, are not arranged parallel to each 
other, but lie at a small angle, so that if both torpedoes 
are ejected at once they will take a somewhat divergent 
course. Messrs. Yarrow have introduced this plan in 
order to give a better chance for one of the torpedoes 
to hit the vessel attacked. There are two quick-firing 
3-pounder guns on deck and there is a powerful search 
light, the dynamo and engine being placed in the galley 
compartment, 

We believe this torpedo boat, together with a sister 
vessel built also for the Italian Government, are the 
fastest vessels of their class yet tried, and it is certain 
that the British Navy does not yet possess a craft to 
equal them. It is an extraordinary and lamentable 
fact that Great Britain, which claims to be the fore- 
most naval power in the world, has always been behind 
the times in the matter of torpedo boats. 

The official trial of this boat was made on the 14th 
inst., in the Lower Hope in rough weather. ‘The fol- 
lowing is a copy of the official record of the six runs 
on the measured mile : 


Pressure 


Receiver 


Second Means, 


Pressure. 
Vacuum. 
Revolutions 

per Minute, 


| 24.992 
| 25,028 


25.028 
| 25.028 


| 25,138 

| 25,248 

| 25.248 
25.248 
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25,101 knots per 


Mcans..| 130, 32 
| hour. 
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THE BELTED CRUISER ‘‘ ORLANDO.” 

As noticed by us briefly last week, the Orlando, 12, 
belted cruiser, steamed out of Plymouth Sound into the 
Channel on the 19th inst. for a final four hours’ trial of 
her machinery with forced draught. The vessel was in 
charge of Captain H. H. Rawson, C.B., the navigation 
was conducted by Staff Commander W. H. James, and 
the officials from the Admiralty present were Mr. W. E. 
Smith, instructor in naval architecture at the Royal 
Naval College, Greenwich, and who was the designer of 
the ship. Mr. Thomas Soper, engineer from the Steam 
Branch of the Admiralty, and Mr. Logan, Admiralty 
overseer. The engines were in charge of Mr. J. P. Hall, 





engineering manager for the contractors, Messrs. Palmer, 
of Jarrow, assisted by Mr. Reed, Mr. Henry Williams, 
chief inspector of machinery, r. C. Rudd, second 
assistant to the chief engineer of the dockyard, and Mr. 
C. G. Nicholls, assistant constructor, were present on 
behalf of their respective departments, and Staff Engi- 
neer W. H. Gulliver watched the trial in the interests of 
the ship. 

The vessel is 300ft. long, 56 ft. broad, and 5000 tons dis- 
placement. She is fitted with horizontal triple-expansion 
twin-screw engines, having cylinders 36 ins = 78 in 
The draught of water forward was 20ft., aft 22 ft., the 
vessel being balJlasted with weights in order to bring her 
down to her deep load-line draught, with all the stores, 
guns, ammunition, coals, and crew on board, ready for 
sea. The result of the trial was: Steam in boilers 129 lb. ; 
indicated horse-power, starboard engine, 4313, in port 
engine 4309; total indicated horse-power, 8622. The 
highest horse-power attained during the four hours’ trial 
was 4992, or 492 above what was contracted for, and the 
vessel attained a mean speed, by patent log, and on 
the measured mile, of over 19} knots. This is the highest 
speed yet attained by any of Her Majesty’s armed vessels. 
The engines worked remarkably well and without any 
hitch ; the boilers gave ample steam without the least 
sign of priming. The air pressure used in stokeholes was 
very moderate, only being an averageof 1jin. The curve 
of the wave line was taken in order to ascertain whether 
the protective belt was placed in the right position below 
the water line, and it was found to be most accurate. The 
steam steering machinery was severely tested in making 
the circle. The helm was put hard over 70 deg. in thirty 
seconds, and the circle, which was 480 yards, was made in 
three minutes, the shortest time in which it has ever been 
done by a vessel of her length, viz., 300 ft. An inspection 
was next made of the natural ventilation, with all the 
ports shut and without the use of the artificial blast fan ; 
it was found that the ship was perfectly cool from one end 
to the other. During the time when she was developing 
her greatest power and highest speed, the vibration was 
scarcely perceptible, a result accounted for by the solidity 
of the steel foundations on which the engines are fixed, 
and the nicely calculated pitch of the screws with the 
speed of the vessel. The Orlando is, therefore, in all 
respects a great success, and so little has to be done to her 
to prepare her for sea, that, if her armament were ready, 
she could be prepared for commission in about two months, 
This vessel had previously a natural draught trial on the 
13th inst., when she attained a speed of 17.25 knots, and 
indicated 5617 horse-power during the four hours’ run, the 
maximum horse-power being 5856, or 356 horse-power 
above the contract, which was 5500. 

This contract was placed in the hands of Messrs. 
Palmer’s Shipbuilding and Iron Company, Limited, Jar- 
row-on-Tyne, on April 21, 1885, for delivery at the dock- 
yard by July 23, 1887. This vessel has been in Devonport 
since March 19th, and the trials have just been completed. 
It will thus be seen this time has been anticipated by over 
four months, having had all the trials completed and the 
vessel handed over. This is the first of the five belted 
cruisers given out to private firms that has yet been 
delivered. Thesecond ship, which Messrs. Palmers have, 
viz., the Undaunted, is well advanced, and is expected to 
be delivered in six weeks, being also before the time 
specified for completion. 








HELICAL JOINTS FOR BOILERS. 
To THE EpIToR OF ENGINEERING, 

Srr,--I am obliged to Messrs. Alexander and Thomson 
for the valuable information contained in their letter of 
April 22. ‘‘ The helical seam may or may not be continuous” 
—a fact I grant—‘‘ so far as our stress calculations are con- 
cerned.” The action on continuous helical joints and the 
action on diagonal joints are not identical, a fact the 
mechanical engineer is aware of, and the mechanical 
engineer won’t have anything to do with continuous 
helical seams, they are completely out of the running, and 
should be left out of this discussion, and I am surprised 
why Messrs. A. and T, should be still harping on them, 
especially after the hint they have received. ‘‘ For a 
boiler with helical seams the end pressure tends to reduce 
the diameter of the boiler while the side”—the transverse 
I presume—“ tends to increase it, but the latter prepon- 
derates, so on the whole there is a tendency for the 
diameter to increase, and it would increase but for the 
fact that the rivets of the helical joint resist the tendency, 
the rivets resist the tangential stress in the joint ; in other 
words prevent the sliding of the coils referred to in our 
letter, page 299.” These are facts which cannot be denied, 
and as they are but a reflex of portion of my letter in 
issue of April 15th, I deem the ‘‘explanation satisfac- 
tory. 

“It is unfortunate that the tendency of the ‘ whole’ in- 
ternal pressure in a cylindrical boiler with helical joints 
is to increase the diameter”—so it is, and pity it is so— 
‘and that longitudinal stays augment the evil, for their 
effect upon the seams is to tend to ‘pucker it up’ and 
make the lips open in the spaces between the rivets.” 
Absurd reasoning ! What the longitudinal stays have to 
do in causing the seams to ‘‘ pucker up” I cannot see for 
the life of me. ‘* We have already shown that the tan- 
gential component stress on the 45 deg. joint is as much 
as one-quarter of the stress on the longitudinal seam, a 
quantity by no means to be expressed in pounds by a 
figure in the fourth decimal place.” Ah! Messrs, A. and 
T. are not aware that the practical engineer can find 
means to eliminate such infinitesimal tangential stress by 
simply shearing the plates composing the ‘‘ rings” into 
the form of trapezoids instead of rhomboids, and by the 
disposition of such plates, so as to break joints. Now, if 
Messrs. A. and T, and Co, will still cling to the fallacy of 
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angential stress as existing in such an arrangement of 
ee. they must be pre ared to prove that Euclid’s VII. 
of the first isa myth. ‘* This is one reason of our opinion 
already expressed that the fact of there being a tangen- 
tial component stress on helical joints is a grave objection 
to their adoption.” Then why did Messrs, A. and T. ad- 
vocate their adoption in former letters, why do they vacil- 
late and oscillate between opposite opinions? ‘‘ We would 
suggest that hoops might with advantage be tightened 
round such boilers to relieve the rivets of the duty of bear- 
ing the tangential stress,” Engineers, pray don’t laugh at 
the cooper’s dodge. Oh! Messrs. A. and T. ‘‘let us not 
burst in ignorance but tell us” how you would put tight 
hoops round a boiler 15 ft. in diameter, so that such hoops 
would be worth the value of a straw rope? ‘*We would 
also suggest that probably certain steel boilers which 
failed did so by succumbing tothe tangential stress on the 
45 deg. helical line through the solid plate, owing to the 
steel becoming weak to resist shearing from molecular 
changes.” It is new to me to learn that a steel boiler had 
been made with helical seams, and that such boiler had 
failed along the helical line. 

Mr. James Caine says in same issue ‘‘ that one of your 
correspondents doubts the existence of tangential forces 
in helical joints of cylindrical boilers.” I do for one in 
due deference to Mr. Caine, as explained above. And I 
beg to inform him that I can fully appreciate the value 
of algebraical and trigonometrical formula for the inves- 
tigations of certain problems, but J do say that in cases 
where common arithmetic would suffice, it should be used. 
Useful as the solutions of your correspondents may be to 
certain of your readers, the solutions are as ‘“‘ Greek ” to 
others, and they, your correspondents, make them 
*‘ Greeker”—if I may use the term—by the use of Greek 
letters. I suppose their use is more fashionable ‘‘a la” 
Cambridge! I say there is no necessity to parade an 
admixture of physical knowledge with practical ignor- 
ange, 

Tonce knew a scientist who had access to a turning 
shop. He remarked a turner who was about getting the 
centre of a turned shaft; he spoke to the man; but the 
upshot of the ‘* confab” was the discovery by the scientist 
that Euclid’s method of finding the centre of a given 
circle was not the most efficient method for finding the 
centre of a shaft. Sir, there is but a step from the sublime 
to the ridiculous, and verily it isan absolute fact that in 
such cases as where an adept in pure physical science hap- 
pens to get charge of works, he invariably gathers round 
him after a short while a set of ‘rule of thumb” foremen, 
&c. Mind you, he learns to have more faith in them 
than he would have in a set of learned ‘‘ physicists.” It is 
wonderful how the chemical affinity attracts those ex- 
tremes. He ‘‘ throws his physics to the dogs and will have 
none of it.” 

My misgivings as regards the appliances of ‘‘C. 
FE. S.,” for testing the specimens, as expressed in my 
letter of April 15th, have, I am sorry to say, been 
verified. He says ‘‘he got the tests made for him, 
and in accordance with sketches in issue of April Ist, 
page 299.” Such sketches show the test-pieces to be 31 ¢ 
and 28 ¢ broad respectively, so that of course it was ex- 
pected the specimens would be more than 4 in. by 3 in. 
OC, E.S.,” we are disgusted ‘* with the come down,” as 
you call it. As I said before, I had my misgivings, but 
as you hailed from London, I allowed myself to consider, 
and fed myself with the hope that you might have been 
one of the ‘* Nabobs,” in fact, that you were somebody 
who might have access to the ‘‘sanctorum” in which 
might be placed the powerful testing instruments of a 
Woolwich cr elsewhere. 

“OC. E.S.” “thinks the results which he has given are 
of practical importance as regards the question of helical 
joints, because the flat end plates of marine and land 
boilers are quite powerless to resist that sliding.” 
‘*C, E. 8.” would be looking a long time at a boiler com- 
posed of helical joints (continuous it may be) before he 
would observe the phenomenon of the ‘‘ gauge glass” 
taking a horizontal position due to the screwing round of 
the boiler end. 

“C. E. 8.” feels he must apologise to Messrs. Alexander 
and Thomson for misleading them; this he isin duty 
bound to do, for it is very likely he is aware, and has an 
idea that he has not exactly deceived or misled many of 
your other correspondents, as regards the carrying out of 
the experiments of the test-pieces. As Lord anaes 
says, *‘ Birds of a feather flock together.” 

Yourstruly, 
Cork, April 25, 1887. R. HARTLAND. 
To THE EpriToR oF ENGINEERING. 

Str,—The results given by ‘‘C. E. S.” are undoubtedly 
of such interest as to demand special attention, and they 
raise a question as to the advisability of experiments 
being conducted to test actual rivetted specimens. The 
generally accepted conclusion that a diagonally rivetted 
tie-bar is weakened by one rivet only, receives rather a 
severe shock from these latest practical experiments. I 
think, however, that it is quite within the bounds of pos- 
sibility that the behaviour of similar specimens would be 
different if exposed also to a stress normal to that to 
which they have been subjected by “‘C. E. 8.” 

If such a supposition were not found to hold good it 
might certainly be argued that the supposed increased 
ratio of strength of inclined seams was wrongly based. 
May I, however, point out that the inclined specimen 
has probably given way by bending or shearing of the 
material between the holes—not by direct tension—hence 
the sliding observed, Any experiments made should have 
therefore some regard to pitch. 

Reasoning upon this view it would appear that the 
V seam will be found stronger than the single inclination, 
because the position of the two inclinations will evidently 
tend to set up a stress normal to the direct pull, and cause 








the material between the holes to fail by direct or almost 
direct tension rather than by the above-named shearing 
action. Hence bridge ties would be strengthened if V 
jointed. 

It may interest you to know that the helically seamed 
boilers to which I referred in a previous letter, are allowed 
to work at75 1b. pressure. They are built of 4 in. plates 
single hand rivetted 2in. pitch throughout. With plain 
seams boilers of these dimensions, 7 ft. in diameter would 
be_ considered equal to about 60 lb. 

I note Messrs. Alexander and Thomson’s remarks in 
your last, but do not care to reply to baseless charges and 
innuendo. Tam, Sir, yours truly, 

W. H. Booru. 

Manchester, April 27, 1887. 





THE DEEPEST COAL PIT. 
To THE Epitor oF ENGINEERING. 

Srr,—I am wishful to ascertain the depth of the deepest 
coal pit shaft—is there one more than 1000 yards? If any 
of your readers would give me this information I should 
be much obliged. Thank you in anticipation. 

Believe me, yours very truly, 

Leeds, April 26, 1887. JI,GS, 


COMPOUNDING BEAM ENGINES. 
To THE Epitor OF ENGINEERING. 

Sir,—Your correspondent ‘“‘W.” draws attention to 
the statement about the engine (described March 11) 
working without caps on the beam centre pedestals. 
And, notwithstanding the remarks of Mr. Hartlard, I 
think that the statement explains nothing whatever and 
—— without some particulars of what the engine is 

oing. 

Any beam engine of simple construction may run 
without caps on beam centres provided that the greatest 
upward pressure of the piston is less than half the weight 
of beam. 

In the case of the engine under discussion, the high- 
pressure cylinder acting over the connecting-rod as a 
fulcrum will assist the low-pressure cylinder to lift the 
beam, whereas McNaughting, that is, adding a high- 
pressure cylinder to gudgeon half-way between connect- 
ing-rod end and main centres, will relieve the beam 
centres most effectively, so that in this respect the 
McNaught is the better arrangement. Certainly the 
strain on the foundation is somewhat greater in the 
McNaught high-pressure arrangement, as the shorter 
stroke necessitates a greater piston area, but this is 
seldom a great disadvantage, as there is generally sufti- 
cient foundation at the proper place to admit of a firm 
job being made, whereas in the other case additional 
foundation will often be required. 

Besides the slightly increased strain on foundation there 
is no practical disadvantage in a short stroke. Perhaps 
one point is worthy of notice—that is, that almost every 
beam engine in existence, old or new, has a boss cast on 
it midway between centre and connecting-rod gudgeon, 
which can easily be utilised to connect high-pressure 
cylinder. 

One disadvantage of having the high-pressure cylinder 
outside the crank is that the beam has to be lengthened to 
an extent which is likely to affect the steady running of 
the engine at high speeds. 

To avoid an extreme length of beam, the cylinder is 
inclined, adding to mechanical difficulties of construction. 
Query : Will this inclination tend to make entablature 
rock, or will it in some measure counteract the effect of 
the angularity of connecting-rod at half-stroke ? 

The misconception of strains on cranes is common 
enough. I think Evers, in ‘‘ Applied Mechanics,” gives 
the strains as though the chain were fixed to end of jib 
instead of running loosely over a pulley. I speak from 
memory, not having used this text-book as an authority 
for years. It is evident that Mr. Hartland has quite 
misunderstood this part of ‘* W.’s” letter. 


Yours faithfully, 
Lilleshall, April 20, 1887. H. M 

















SINGLE-NEEDLE DUPLEXING. 
To THE EpiToR OF ENGINEERING. 

S1r,—I write to state that after two months’ trial this 
continues to ke a complete success, very advantageous to 
railway working, and can be seen in operation on the 
Glasgow-Carlisle circuit by any one interested. Indeed, 
so satisfied am I with the result of the above, that I am 
about to put the same in operation between Glasgow and 
Aberdeen, a distance of over 150 miles, with three inter- 
mediate stations thereon. 

I may also add that I have received several letters of 
inquiry regarding it, which proves that it is both new and 
interesting to many of your readers. 

Yours truly, 
Anp. 8, Dunn. 

Caledonian Railway, Glasgow. 

STABILITY OF PIERS AND ABUTMENTS 

OF BRIDGES. 
To THE EpitoR OF ENGINEERING. 

Srr,—Would you kindly allow me to have a little of 
your valuable space, in order that I may lay a few facts 
before your readers? The use of the piers and abutments 
of a bridge is merely to transmit the load from the arch 
to the foundation, and to distribute it equally over the 
ground. Tosecurea good foundation is of the utmost im- 
portance, and when the ground is incapable of bearing a 
heavy load, the area of the foundation must be enlarged, 





in order that the load may be well distributed instead of 
being concentrated in one place. It is my opinion that 
the piers of many bridges are much thicker than they re- 

uire to be. Some engineers seem to think that the 
thicker they are, the stronger they are, but such is not the 
case. The thicker the piers the more weight the founda- 
tion has to support, The nearer the load or pressure of 
arch is to the centre of the pier, the greater the stability. 
The greater the distance from the centre of the pier to the 
edge of foundation, the greater the moment of resistance. 
These facts at once suggest that the pier should be thin 
at the springing and wide at the foundation, in order that 
the load may be as near the centre of the piers as possible, 
Fig. 1 is the form of pier that I would suggest ; here it is 
seen the centres of pressure are in close proximity to the 
centres of the pier. If the springing of the arch is hori- 
zontal, the pressure never reaches the centre of the pier, 
as seen by dotted lines 1 e and mf; but if it is atan angle, 
or if the arch is less than a semicircle, the pressure is 
transmitted to the centre in the directions /n and mn 
(Fig. 1). 





Therefore it appears that when the arch is less than a 
semicircle, the atability of the pier is increased, but it 
must not be forgotten that at the same time the radius is 
increased, and therefore the pressure, for as the radius 
increases so does the pressure. Fig. 2 shows a pier of the 
same thickness from springing to foundation. The in- 
terior part o pq r is sometimes left hollow as in the illus- 
tration. When it is solid it only adds weight on the 
foundation. Although the hollow pier is preferable to 
the solid one, the pressure of the arch on both is retained 
at a good distance from the centre line, and therefore the 
overturning moment, and tendency to divide at the 
centre, is increased. In Fig. 1 the thickness of the pier 
at the springing might be equal to that of the two arches. 
It should be built with a gentle slope towards the founda- 
tion (as illustrated). In the case of the abutment it often 
happens that they are also retaining walls, and therefore 
the pressure of the earth tends to balance that of the arch 
and vice versd. 

But, however, these circumstances all depend upon the 
pressure and form of the arch, and if the pressure of the 
arch upon the abutment could be made to balance that of 
the retained earth, the thickness might be greatly re- 
duced, as in the case of the piers. 

In conclusion, I may add that the pressure per square 
foot upon the foundation should always be less than the 
pressure per square foot upon the springing, but in the 
majority of cases it will be found quite the reverse. 
Hoping this will not take up too much of your valuable 
space, Iam, yours truly, 


JAMES G. SHEPHERD, 
Portobello, April 25, 1887. 








THE WATERTOWN TESTING MACHINE, 
To THE EpITor OF ENGINEERING, 

Srr,—In your issue of March 11 appears an account of 
a meeting of ‘‘ The American Society of Civil Engineers.” 
I note an error in the portion devoted to Chas. Macdonald’s 
600-ton testing machine, recently erected at Athens, Pa. 
The error is this ; your types say ‘‘ Mr. Chas. E. Emery, 
who designed the Watertown machine,” and further on 
““Mr. Chas. E. Emery has just designed a machine for 
testing all sorts of objects, round, flat, square, &c., up to 
25 ft. in length.” Mr. Albert H. Emery designed, 
patented, and built the Watertown machine, and has de- 
signed and drawn the 400,000lb. and the 1,200,000lb. 
machines mentioned. The credit and honour of producing 
such a machine should be given to the man who accom- 
plished the result, You are asked to make the proper 
correction as an act of simple justice, 

Yours truly, 
A,S. ALDEN, 

Stamford, Conn,, U.S.A., April 9, 1887. 








Briaian Rais In Spain.—The John Cockerill Company 
has just carried off—in competition with two English 
works—an order for 1000 tons of steel rails for Spain. 





SwgDIsH AND NorWEGIAN Rattway.—The Swedish and 
Norwegian Railway Company, Limited, has placed an 
order for 5000 tons of steel rails for its line with Krupp, 
of Essen, and another order for one hundred 25-ton iron 
ore wagons with the Birmingham Wagon Company, 
Limited, Smethwick, Birmingham. All these wagons 
are to be fitted with the Westinghouse automatic brake. 

A Fast Torpepno Boat.—Messrs. Thornycroft and 
Co., of Chiswick, in making preliminary trials of a 
torpedo boat built by them for the Spanish Navy, have 
obtained a speed which is worthy of special record. The 
boat is twin-screw, and the principal dimensions are: 
Length 147 ft. Gin,, beam 14 ft. 6 in., by 4 ft. 9in. draught. 
On a trial at Lower Hope on Wednesday last the remark- 
able mean speed of 26.11 knots was attained, being equal 
to a speed of 30.06 miles an hour, which is the highest 
speed yet attained by any vessel afloat. 
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BOILER EXPLOSIONS IN 1886. 

WE are again able, through the courtesy of Mr. 
E. B. Marten, the chief engineer of the Midland 
Steam Boiler Inspection and Assurance Company, 
to reproduce his annual report with its illustrative 
sketches, showing the character of the boiler ex- 
plosions which have occurred during the past year. 
We also give below a Table summarising the explo- 
sions which have occurred during the past fourteen 
years, from which it will be seen that the results of 
last year, as regards the number of explosions and 
of deaths caused thereby, do not differ greatly from 
the average of the five years preceding ; the number 
of persons injured, however, is considerably greater. 
The figures are as follows: 


7 : ‘ 
a Number of Number of 


Year. “Meee Persons Persons 
Explosions. “Killed, Injured. 
1873 78 57 85 
1874 76 77 198 
1875 68 $l 142 
1876 39 93 110 
1877 44 D4 75 
1878 46 47 84 
1879 30 38 53 
1880 31 7 83 
1881 33 41 51 
1882 38 38 43 
1883 39 21 41 
1884 32 23 48 
1885 38 30 52 
1886 36 31 70 


The following is Mr. Marten’s report : 

There were 36 boiler explosions in 1886, similar in cha- 
racter to those usually included in the Annual Records, 
and they caused the death of 31 persons and the injury of 
70 others. 

The 101 persons killed or injured were 5 owners or 
their sons, 5 managers, 13 engineers, 14 firemen, 52 work- 
people, 2 strangers, 8 women, and 2 boys. 

In the appendix are mentioned 18 other cases, of either 
slighter mishaps or rupture of vessels not usually called 
boilers, These are not included in the Annual Records 


because it was not done so in the past and would therefore 
prevent fair comparison. 

None of the boilers mentioned were under the Midland 
Company. 
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The Exploded Boilers were used for the following 





Purposes. 
No. Kd, In. 

On ships or boats 7 19 20 
Mines or collieries a ne 7 3 16 
Tron works Aap ‘ee ss ie Se a 
Sawing, builders, or contractors 4 1 
Farms ... ne aes se sk Do ed oll 
Traction + 0% 
Bedding i 3 2 
Grinding “as jee: Nae | 
Cutlery ... es 5 ie | ee 
Mineral water.. t Oo 

Total 36 31 70 


The causes of explosion are arranged under the follow- 
ing heads: 
A. Faults of Construction or Material which may be 
Detected before Starting or after Repair. 
No. Kd. In, No. Kd. In. 
Defective stays... 3 1 4 
Bad repair rk £0 d 
Weakness oo a 
es 5 19 
B. Faults to be Detected by Periodical Inspection. 
Ixternalcorrosionll 6 27 
Internal corrosion 9 6 9 
——— 20 12 36 
C. Faults which could be Detected by Attendants. 
Shortness of water 3 0 ¢ 
s 





Scale i ‘ 1 
Over-pressure ... 2 6 5 
Defective valves 3 10 14 
9 stays .. i 3 
——— 10 17 25 
Not ascertained... i. i 6 
Total 36 31 70 


The exploded boilers were of the following kinds, the 
eG being stated as in the summary under the heads of 
ABC, 

Cornish or Lancashire. 
No. Kd. In. No, Kd. In. No. Kd. In. 
ay 2 3 





A Bad stays ye 
3 Externalcorrosion 2 3 14 
Internal ,, s 2 2 
— § 4 15 
C Shortness of water 2 0 0 
Not ascertained... a Sg 
cnetetnainn  ¢ SH 





Fic. 4. 

















No. Kd. In. No. Kd.In.No.Kd.In. 
Plain Cylinder. 











| 
| 
A Bad repair ish a 2007S 
| B. External corrosion 5 2 9 
| Internal __,, boii D 
—— 6 2 9 
———7 2 Ii4 
Locomotive, Traction, or Multitubular, 
|A Bad stays bee 2 oe FE 
| B’ Externalcorrosion 1 0 2 
| Internal ,, 2 0 4 
| ‘ ——— 3 0 6 
|C Scale ee a” Ne 
Over-pressure .. 1 O 3 
| —— 2 0 4 
| —— 7 0 ll 
Small Vertical or Crane. 
|B External corrosion So «fi 
|C Defective valves 3 10 14 
Shortness of water 1 0 
| - — 410 17 
| —-7 ll 19 
| Marine, Ship, or Boat. 
A Weakness Ra 0 0 
B_ External and in- 
ternal corrosion 2 3 8 
C Undue pressure... : a a z 
} —4 9 5 
Iron Works Furnaces. 
B External and in- 
ternal corrosion i ae 
Balloon. 
C Stay left out... ee 
Total 386 381 70 


The most numerous and fatal explosions have been on 
ships and boats, but iron works and collieries have nearly 
as many, but not so fatal. / 

Cornish or Lancashire, plain cylinder, locomotives, and 
| small vertical boilers have each furnished nearly the same 
Ew gg of explosions, but the latter have been the most 

fatal. : 
| ‘The prevailing cause of explosion has been corrosion, 
only to be detected by periodical inspection. 

Preliminary inquiries were held by the Board of Trade 
| on most of the explosions mentioned in the records and in 
| the appendix. uch of the information for the records 
| has been obtained from these reports. 

In the thirteen fatal cases, two were in Scotland, where 
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the inquiries are not public. In three other cases no in- 
formation was obtained. In six cases the verdict was | 
‘* accidental death,” with varied recommendations such | 
as the hydraulic test, compulsory inspection, more fre- | 
quent private inspection, or inspection by the Board of | 
Trade. In one case a verdict of manslaughter was re- | 
corded against the engineman; and in another case it | 
would have been the same had the man survived his | 
injuries. 
The objects of this company, when formed in 1862, were, | 
in the first place, to provide periodical independent in- | 
spection of steam boilers as the best means of preventing 
explosions, and in the second place to prevent the need of 
special boiler legislation, which has been more or less | 
spoken of since that time. In 1869 Mr. Sheridan intro- | 
duced a Bill for the inspection of steam boilers, which led 
to Mr. Hicks’s Committee in 1870-71, and also to Bills in 
1871-72, for the more effectual remedy to persons injured | 
by boiler explosions. In 1881 Mr. Hugh Mason brought | 
ina Bill to provide for better inquiries with regard to 
boiler explosions, which led to the Boiler Explosions Act, 
1882. In 1883 Mr. Broadhurst proposed examination of 
those in charge of boilers. During the present session the 
matter is receiving further consideration by the Board of 
Trade, but nothing definite appears to have been settled. 


No.1. (See Fig. 1.) January 11th, 1 injured.—Chaff- 
cutting, plain cylinder, with flat ends, 20 years old, 6 ft. 
long, 2 ft. diameter, tin. plates, 55 lb. pressure. There | 
were old flaws in the flange of the back end, and also in- | 
ternal pittings and such deep external corrosion as to 
leave but 7 in. of iron. The end plate was blown out, 
and the shell was sent forward by the reaction of the | 
issuing contents, forcing the boiler partly through a wall, 
battering in the front end, and causing many things to | 
fall on it ‘and crush the shell. The owner was the only | 
one injured. 


No. 2. (See Fig. 2.) January 19th, 2 injured.—Builder, 
vertical, Second-hand 6 years ago, 5 ft. 74 in. high, 2 ft. 


11 in. diameter, +z in. plates, 701b. pressure. The firebox 
was reduced by external corrosion to 4 in. and ;g in. thick, 
and unable to bear the ordinary working pressure and rent 
open, the rush of steam and water carrying away the 
chimney, but the boiler was not moved as it was bolted 
down. The owner and his man were injured. 

No. 3. (See Fig. 3.) January 24th, 1 injured.—Cut- 
lery, plain cylinder, 25 years old, 10 ft. long, 2ft. 6 in. 
diameter, ,'; in. plates, 40 lb. pressure. It was worn out 
and internally corroded to the thickness of paper, and 
rent in the thinnest places until the upper part was sepa- 
rated. It did considerable damage to the property, and 
in jured a stranger who was near. 

No. 4 February 2nd, 2 injured.—Tramway locomotive, | 
6 years old, 6 ft. 9in. long, 2 ft. 4} in. diameter, 160 Ib. 
pressure. Many of the brasstubes were worn out. One 
of the tubes burst, and the steam and water escaped 
through the open door and scalded those in charge. 

_No. 5. (See Fig.4.) February 4th, none injured.—Col. | 
liery, one of three, Lancashire, 13 years old, 30 ft. long, 


6 ft. diameter, 2 in. plates, 44 1b. pressure. Was so much 
externally corroded on the mid-feather wall at the bottom 
of the back end that it gave way at the ordinary pressure 
at an especially thin place in the second ring of plates | 
from the back. The rents extended from both sides of 
first rent right round the boiler, so that the two back 
rings were blown away in one piece to the front, but 
broken in the fall. The reaction of the issuing contents 
lifted the boiler up so that it fell about its own length in 
front of its seat, but end for end. 

No.6. (See Fig. 5.) February 10th, 1 injured.—Trac- 
tion, multitubular upright, about ten years old, 7 ft. 9 in. 
high, 3ft. lin. diameter. Firebox 4ft. 3in. high, 2 ft. 
lin. diameter, with 33 small tubes as uptake and a copper 
pot 2 ft. 5in. diameter, Sag thick, suspended from the 
crown of the firebox, 180lb. pressure. The sides of this 
pot were somewhat thinned during manufacture, and 
were also overheated, owing tu its being so convenient for 
the deposit of mud, and gave way when the full pressure 
was used in ascending a steep hill when the roads were 
heavy. The driver was the only one injured. 

No.7. (See Fig. 6.) February 16th, 2 injured.—Col- 
liery, one of five, plain cylinder, the back being very old, 
at least 20 and perhaps 30 years, 35ft. long, 5ft. Gin. 
diameter, 3in. plates, 551b. pressure. The front end and 
eight rings of plates had been renewed. The old back 
part had been considerably repaired, leading to a long 
seam in a continuous line across nine of the ring plates, | 
and rather towards the bottom on the left side. This 
long weak seam ruptured, and the old plates opened out 
and were thrown to the left rear, leaving the front part 
at liberty, and it flew off a little to the left front, and cut 
the manager’s house in two. , 

No. 8. (See Fig. 7.) March 8th, 6 killed, 2 injured.— 
Tug, marine, six years old, 10 ft. 1}in. long, 8ft. Gin. 
wide, 8ft. high, Zin. plates, 30lb. pressure. The shell 
was torn completely off. The stays between the back of 
the boiler and the combustion chamber being too few 
gave way. The vessel was much damaged, Also the 
safety valve was overloaded. 

No. 9. (See Fig. 8.) March 19th, 1 killed.—Chaff cut- 
ting, vertical, second-hand 15 years ago, 6 ft. 2in. high, 
2 ft. 9in. diameter, {;in. plates, 40lb. pressure. The 
firebox, being much weakened b external corrosion, it 
collapsed, and the reaction sent the boiler upwards and 
wrecked the roof. 

No. 10. (See Fig. 9.) April 9th, 1 killed.—Canal boat. 
Vertical with field tubes, 7 years old, 5 ft. 6in. high, 
3ft. Gin. diameter, 4 in. plates, 1001b. pressure. The 
bottom of one of the tubes blew out, making a hole 2 in. 
square, through which steam and water rushed out into | 
the firebox. The tube was worn out, but the valve was 
screwed down solid, so that there must also have been 
improper pressure. ; 

No. 11. (See Fig. 10.) April 21st, none injured.— 
Farm. Cornish, second-hand 6 years ago, 8 ft. 10 in. long, 


2 ft. 1lin. diameter, 3 in. plates, 40 1b. pressure. The | 
plates were so much internally corroded as to be quite | 
unfit for the usual working pressure, and a piece blew 
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completely out, and the reaction of the issuing contents 
lifted the boiler. 

No. 12. (See Fig. 11.) May 4th, 1 killed 2 injured.— 
Iron works. Plain cylinder, 30 years old, with one flat 
and one round end, being made of parts of a boiler 40 
years old, 14 ft. 2 in. long, 3 ft. 6 in. diameter, § in. plates, 
25 1b. pressure. The plates were very much wasted by 
external corrosion, and in places reduced to ;'; in., making 
it unfit for the usual pressure. The first rent was at a 
thin place near the top of the central part, andthe rents 
spread round the sheil, dividing it into three pieces. - 

No. 13. (See Fig. 12.) May 20th, none injured.—Saw 
mills. Portable, second-hand 2 years ago, 9 ft. 9 in. long, 
2 ft. Gin. diameter, , in. plates, 50 1b. pressure. There 
was grooving, reducing the plates in places to » in. at 
the edge of the inside lap of the bottom longitudinal joint, 
and this went on until the boiler was unable to bear the 
working pressure, and the thin place rent open, and the 
shell was torn off and scattéred in several pieces. 

No. 14. (See Fig. 13.) May 25th, none injured.— 
Mineral water works. Vertical, second-hand 7 years 
ago, 5 ft. 11 in. high, 2 ft. 8in. diameter, 3 in. plates, 
30 lb. pressure. The firebox was so thinned by external 
corrosion that it collapsed inwards, and the reaction of 
the issuing contents sent the boiler up through the floor 
above, and also partly through the roof. 

No. 15. (See Fig. 14.) May 29th, none injured.—Steel 
works. Cornish, 6 years old, worked from a puddling 
furnace, with four cross tubes, 14 ft. 6in. long, 5ft. 6in. 
diameter, ,‘sin. plates, 551b. pressure. The tube collapsed 
and ruptured at one seam, from overheating through 
shortness of water. 

No. 16. (See Fig. 15.) May 31st, 3 killed, 14 injured.— 
Bedding works. Cornish, second-hand in 1873, 12 ft. 6 in. 
long, 5ft. diameter, gin. plates. Tube 2ft. 7/in. dia- 
meter, 40lb. pressure. The shell was reduced to ,'; in. or 
less by external corrosion, where it rested on damp brick- 
work at the back end, making it unfit for the ordinary 
working pressure. The back half of the shell was torn off 
with such violence that the premises were wrecked. 

No. 17. (See Fig. 16.) June 4th, 2 injured.—Steel 
works. Vertical crane. Owing to the sticking of the 
safety valve causing over-pressure, the top of the firebox 
was forced down from the uptake. 

No. 18. (See Fig. 17.) June 14th, 1 killed, 3 injured.— 
Saw mill. Plain cylinder, at least 25 years old, having 
worked down a pit, and also at another work previous to 
this, 22ft. 10in. long, 3ft. 9in. diameter, Zin. plates, 
27 lb. pressure. It was very much patched and extensively 
corroded on the outside where in contact with the brick- 
work, so that in places it was only +: in.or in. thick. The 
rents commenced at thin corroded place on the left side, 
and extended round the boiler, so that the back and front 
ends were blown away, and the middle plates of the shell 
remained on the seating. They are brought together in 
the sketch. 

No. 19. June 16th, none injured.—Ship, marine, 5 years 
old, 14 ft. 3in. long, 9 ft. 6in. diameter, 801lb. pressure. 
The rivets of one of the stays gave way, allowing the tops 
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of the three combustion chambers to partially collapse. 
The original strength was not sufficient for the working 
pressure. 

No. 20. June 22nd, 1 injured.—Farm. Traction, 16 
years old, 11 ft. 10in. long, 2ft. 10in. diameter, # in. 
plates, 1201b. pressure. There was an old flaw or crack 
in the flange at the top of the front end, which rent open 
for a length of 15in. and #in. wide at the middle. The 
longitudinal stays were insufficient, and had been injured, 
so that the front end had been subject to improper strain. 

No. 21. (See Fig. 18.) July 5th, none injured.—Farm, 
portable, second-hand 8 years ago, and appeared very old, 
8 ft. 3in, long, 4 ft. 9 in. diameter, 1: in. plates, 65 lb. 
pressure. The engine and boiler, and the shed in which 
it stood, were completely wrecked. The longitudinal 
stays were weak and insufficient, and the pressure was a 
little more than the ordinary load, owing to imperfect 
action of thesafety valve, The firebox was reduced in places 
to } in. and 3 in., and must have worked in a weak condi- 
tion for some time. 

No, 22. (See Fig. 19.) July 26th, 3 injured.—Ship, 
vertical, second-hand in 1883, 10 ft. 6 in. high, 5 ft. 6 in. 
diameter, 2 in. plates, 50 1b. pressure. Frequent short- 
ness of water had caused deterioration of the plates of the 
firebox, and made it unable to bear a working pressure 
rather in excess of what was prudent for such a boiler in 
good condition, and it collapsed and bulged inwards, and 
the reaction of the issuing contents sent the boiler up like 
a rocket. 

No. 28. (See Fig. 20.) August 6th, 5 slightly injured. — 
Colliery, plain cylinder. The back end was said to be 
50 years old, but the boiler only worked a short time here, 
30 ft. long, 5 ft. 7 in. diameter, 8 in., ;’, in., and 2 in. 
thick, 50 lb. pressure. A new front had been put on toa 
very old back end, and the new plates all tore away from 
the old and scattered into several pieces, and the main old 
back end was forced to the rear. The greater expansion 
of the new plates, especially as they were 4 in. thicker 
than some parts of the old end, had evidently caused 
great strain at the junction with the old, and had induced 
such weakness in the structure that it was unable to bear 
the ordinary working pressure. 

No, 24. (See Fig. 21.) August 23rd, none injured.— 
Contractors, vertical, 16 years old, 16 ft. 3 in. long, 5 ft. 
diameter. ‘Tube, 2ft. 11 in. diameter, % in. plates, 40 lb. 
pressure. The tube collapsed owing to weakness, when 
overheated from shortness of water. 

No. 25, (See Fig. 22). August 31st, 1 killed, 3 injured.— 
Colliery, breeches tube, 16 or 17 years old, 24 ft. 6 in. 
long, 6 ft. 2 in. diameter, 2 in. plates. Two furnaces 
2 ft, 8 in. diameter, joined by bell-shaped combustion 
chamber to main tube 3 ft. 6 in, diameter, 48 lb. pressure. 
The combustion chamber was oval, and the top and 
bottom depended for strength on stays to the shell, which 
were originally attached by rivets, but these had been 
removed and insufficient bolts substituted, which were 
not strong enough, and allowed the bottom of the chamber 
to collapse upwards, and the back end and main tube were 
blown to the rear, and the shell was thrown forward into 
a smith’s shop, where a man was killed. 

No. 26. (See Fig. 23.) September 2nd, 3 killed 3 injured, 
—Tug, marine, supposed to be 12 years old, 8 ft. 94 in. long, 
8 ft. Gin. diameter, 4 in. plates, 45 1b. pressure. The 
shell was so reduced by both external and_ internal 
corrosion that very little metal was left, and it rup- 
tured, and all the shell was torn from the tubes, It 
is only remarkable that it could have worked at all at 
anything like the ordinary pressure. The master, engi- 
neer, and fireman, were killed, and the mate was among 
the injured. 

No. 27. September 8rd, 1 killed.—Mines, Cornish. In 
bursting it killed a man with a child in his arms, but no 
particulars have been obtained. 

No. 28, (See Fig. 24.) October 5th, 3 injured.—Farm, 
traction, 17 years old, 12 ft. 7} in. long, 2 ft. 93 in. dia- 
meter, >’, in. plates, 120 lb. pressure. Some of the stays 
from shell to firebox were broken, and as the pressure 
was temporarily 140 lb., they gave way, and the left side 
of the firebox was bulged inwards, as shown in sketch, and 
then blown away. 

No, 29. (See Fig. 25.) October 8th, 2 killed, 1 injured.— 
Steel works, vertical, second-hand in 1872, 12 ft. high, 5 ft. 
Gin. diameter, 4in. plates. Although constructed as a tiring 
boiler, the firedoor was oricked up, and it was worked in 
connection with a furnace. Latterly the water supply 
had become very acid, and it had caused both plates and 
stays to be so very much corroded that they were unable 
to resist the ordinary working pressure, and a part of the 
tirebox collapsed, and the reaction of the issuing contents 
sent the boiler high into the air over some houses, and 
it fell into a yard next the street. The space was so 
narrow between the box and the shell that it was difficult 
to inspect, and the corrosion was supposed to have been 
far more rapid than could have been anticipated. 

No. 30. (See Fig. 26.) October 15th, none injured.— 
Smithy, plain cylinder, 25 yea-s old, 20 ft. long, 4 ft. 6 in. 
diameter, {in. plates, 401b. pressure. It was so reduced 
by both external and internal corrosion, that a piece blew 
out of the front end. 

No. 31. (See Fig. 27.) November 3rd, 1 killed, 1 injured. 
—Flour mill, Cornish, 25 years old, 12 ft. 3in. long, 4 ft. 
5in. diameter, 2in. plates, 30]b. pressure. The tube was 
so corroded both inside and out as to make it too weak to 
bear the ordinary pressure, and it collapsed. The boiler 
was shot forward 9ft., and brought down part of the 
building and killed the owner, who was just coming out 
of the door of the mill. 

No. 32. (See Fig. 28.) November 4th, 9 killed, 12 injured. 
—Ship, vertical, 8 years old, 13 ft. high, 6 ft. diameter, 
fin. plates, 501b, pressure. The valve was so arranged 
that it blew off into the chimney, and an apparatus for 
lifting was defective, and supposed to be inoperative, so 
that more pressure accumulated than the boiler could 
bear, and the shell was rent open and was torn from the 





firebox, and, being on a crowded vessel in port, many of 
those employed near were killed or injured. A verdict of 
manslaughter was recorded against the engineer. 

No. 33. (See Fig. 29.) November 8th, 4 injured.—Col- 
liery, locomotive, 13 years old, 14ft. 2in. long, 3ft. 4 in. 
diameter, 110]b. pressure. There was such deep internal 
corrosion near a seam that it gave way, and the plate 
opened out, injuring the fireman seriously and three 
others slightly. 

No. 34. (See Fig. 30.) Movember 15, 1 killed, 2 injured. 
—Colliery, balloon, 15 ft. diameter, in. thick, 11 lb. 
pressure. Although, doubtless, an old boiler, it was in 
good condition, and the plates sound, but it was supposed 
one of four stays from roof to the raised bottom had been 
disconnected, and not properly replaced, and hence ren- 
dered the boiler too weak for the ordinary working pres- 
sure, and the bottom collapsed on to the fire, and the top 
was blown away to some distance, 

No. 35. November 24th, none injured.—Farm, Cornish, 
30 years old, 11 ft. 10 in long, 4 ft. diameter, 3 in. 
plates, 42 lb. pressure. The tube was so reduced by 
corrosion as to be too weak for the usual pressure, and 
collapsed and ruptured in two places, and the boiler was 


displaced, 

No. 36. (See Fig. 31). Movember 29th, none injured. 
—Marine, 9 years old, 9 ft. long, 11 ft. 6 in. diameter, 
Zin, thick. The threads in the screwed stays were wasted 
by corrosion, and they drew out, allowing both combus- 
tion chambers to bulge inwards, and the contents of the 


boiler escaped. 
APPENDIX. 


No.1. January 5th, 2 injured,—Mill. Steam valve 
chest, 12 years old, 66 1b. It burst at the opening of the 
main valve, owing to presence of water in the pipes. 

No. 2. (See Fig. 32). March 5th, none injured.— Launch. 
Vertical multitubular, 9 months old, 3 ft. high, 2 ft. 6 in. 
diameter, 70 lb. pressure. The cast brass steam dome 
being continually overheated it became much reduced in 
thickness, and unable to bear the usual pressure. The 
safety valve was practically useless as it had to be screwed 
down solid to maintain pressure. 

No. 3. March 9th, none injured.—Ship. Steam pipe, 
26 years old. When engine was standing and pressure 
was 26 lb, a small piece blew out. The cast iron was de- 
teriorated as the steam pipes passed through the uptake. 

No. 4. (See Fig. 33.) March 19th, none injured.—Ship. 
Vertical, 5 years old, 6 ft. high, 2 ft. 7 in, diameter, 3% in. 
plates, 30 1b. pressure. While steam was being raised 
the top end plate ruptured and bulged outwards, where 
so much thinned by internal corrosion as to be unable to 
bear the ordinary pressure. 

No.5. April 3rd, none injured.—Tug. Multitubular, 
9 years old, 9 ft. 7in. long, 7 ft. 54 in. diameter, 25 Ib. 
pressure. Leakage had caused a small hole in mid fur- 
nace at the back end and the fires had to be withdrawn. 

No. 6. April 22nd, 1 killed.—Ship. Marine, 6 years 
old, 11 ft. 6 in. long, 10 ft. diameter. A tube having been 
removed stoppers were put over the holes and held to- 
gether by a bolt, as temporary repair, but the bolt broke 
and allowed the stoppers to blow off, scalding the engine- 
man. 

No. 7. June 12th, none injured.—Heating apparatus 
for anoven. New. One of the circulating water pipes, 
about an inch diameter, split, and the escaping steam and 
water blew open the firedoor. Owing to leaking of the 
pipes the apparatus became short of water and the pipe 
which burst was softened by overheating. 

No. 8. June 25th, none injured.—Cotton mill. Econo- 
miser, worked at 100 lb. pressure, 19 years old, and so 
worn by internal corrosion that a few of the pipes burst 
and shattered the others. 

No.9. (See Fig. 34.) July 15'h, 1 injured.—Tar works, 
Still, 4 years old, 10 ft. high, 6ft. Gin. diameter, 4 in. 
thick. It was not intended for pressure and there was 
no safety valve. The outlet became choked, so pressure 
accumulated to more than the vessel could bear, and 
the bottom was blown out and the top thrown some dis- 
tance away. 

No. 10. July 19th, 1 killed 3 injured.—Steel works. 
A cast-iron steam pipe, put in 10 years since, connecting 
nine boilers, burst where defective by one side being much 
thinner than the other and at a cold chill. 

No. 11. July 20th, 1 killed.—Infirmary. The engine- 
man loosened the manhole before the pressure was out of 
the boiler, and it blew off with a loud noise and he was 
scalded to death. 

No. 12. July 23rd, 1 killed 1 injured.—Domestic. A 
kitchen boiler, put up about a year ago. Fire was lighted 
by the plumber who had fixed all the pipes and knew 
them well, but he appeared to have neglected to open 
some of the taps, and the boiler burst and killed him. A 
leak of steam pointed out to him about an hour previously 
does not seem to have reminded him of the need of open- 
ing the taps. 

Yo. 13. October 31st, 1 wnjurcd.—Lancashire, 3 years 
old, 100 1b. pressure. Steam chest was broken at a some- 
what thin place by the strain caused by steam from 
another boiler coming in contact with water in the pipes. 

No. 14. (See Fig. 35.) November 10th, 1 killed.—Paper 
mills. Kier, 10 years old, 9 ft. diameter, 8 ft. 7 in. high, 
made of § in. plates and intended to work at 27 lb. pres- 
eure, with steam from other boilers at 601b. By some 
mistake the full pressure was allowed to come upon the 
vessel and burst it, killing the man in charge who had 
turned on the high pressure. 

No. 15. November 2ist, 1 killed.—Greenhouse. An 
old saddle boiler, intended for hot water and without 
pressure, was used for steam to work a small engine, but 
burst from weakness at the first trial and killed the owner’s 


son. 

No. 16. December 1st, 1 injured.—Still, 10 ft. diameter, 
Ys in. thick. The top was torn from the bottom, pressure 
having accumulated owing to the choking of the outlet. 

No. 17. (See Fig. 36.) December 3rd, 4 killed.—Tar 





works. Still, nearly new, 8 ft. high, 8 ft. 6 in. diameter, 
Zin. plates. It was not intended that there should be 
any pressure, but the outlet being choked and there being 
no safety valve, pressure accumulated to more than it 
could bear. The contents being very inflammable the whole 
place was soon in a blaze, and the owner and three of his 
men were burnt to death. 

No. 18. December 18th, none injured.—Saddle boiler, 
at a chapel, 22 in. long, 19 in. wide, and 184 in. high. 
apse from over pressure when the outlets were blocked 

y ice. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
Glasgow Pig-Iron Market.—The market was again de- 
pressed last Thursday, and prices suffered a further severe 
decline, Scotch warrants falling 34d. per ton, Cleveland 
6d., and hematite 4d. The difference in the prices of 
Scotch and Cleveland iron at Thursday’s close was 7s. 7d. 
per ton (403. 7d. and 33s.), and that between the prices 
of hematite and Scotch iron was 1s. 7d. per ton (42s. 2d. 
and 40s, 7d.) On January 16, when prices touched their 
highest, hematite iron was 4s, 94d. per ton higher in price 
than Scotch, and the latter was 83. 5d. above the price of 
Cleveland warrant iron. They were then respectively, 
52s. 3d., 47s. 6d., and 393. 14d. per ton. The fall in prices 
from the highest point till last Thursday’s close amounted 
to 10s. 1d. on hematite iron, 6s. 114d. on Scotch, and 
6s. 14d. on Cleveland. Friday’s market was firmer in 
tone, and part of Thursday’s decline was recovered, Scotch 
warrant iron regaining 24d. of the 3hd. lost, Cleveland re- 
covering 5d. of the 6d. lost on Thursday, and hematite re- 
one 43d. of the 64d. lost on Wednesday and Thursday. 
t was understood that the cause of the recovery was that 
the ‘‘ bears” had been caught with an oversold account 
when trying to bear down prices. The market was some- 
what irregular on Monday, the price of Scotch warrants 
fluctuating 2d. per ton in the course of the day, and closing 
4d. per ton higher than the final quotation on Friday, 
while Cleveland iron closed 4d. per ton up, and hema- 
tite iron was 2d. per ton down. Yesterday’s market was 
strong, the news having become current that some 
American orders for Scotch iron had been placed, which 
on an oversold market caused a smart rise. Ultimately 
the prices showed an advance of 5d. for Scotch warrants, 
9d. per ton for Cleveland, and 3d. for hematite warrants 
over the closing prices of Monday. The market was 
steady this forenoon at the improved prices of yesterday, 
and in the afternoon up to 41s. 54d. cash was paid for 
Scotch warrants, the closing quotations for Cleveland and 
hematite warrants being respectively 34s. 6d. and 423. 104d. 
cash buyers. Generally speaking, the position of the 
home trade remains practically unaltered, and purchases 
for trade purposes are far from being heavy, as con- 
sumers are only taking small lots for immediate wants. 
An additional blast furnace has been blown in at Port- 
land Iron Works, near Kilmarnock, belonging to the 
Eglinton Iron Company. This makes eighty furnaces 
now in actual operation, as compared with ninety-seven 
at this time last year. All the furnaces at Quarter Iron 
Works are now out of blast, and it is questionable if any 
of them will ever again be blown in. The proprietors, 
Messrs. Colin Dunlop and Co., seem to be disposed to 
concentrate their efforts upon the development of their 
extensive fields of valuable coal, for which there is a large 
demand. Last week’s shipments of pig iron from all 
Scotch ports amounted to 6969 tons, as compared with 
9160 tons in the preceding week, and 8483 tons in the 
corresponding week of last year. They included 650 tons 
to the United States, 315 tons to Canada, 215 tons to 
Australia, &c., 220 tons to Italy, 875 tons to Russia, 100 
tons to Holland, 100 tons to China and Japan, smaller 
uantities to other countries, and 2910 tons coastwise. 
The stock of pig iron in Messrs, Connal and Co.’s public 
warrant stores yesterday afternoon stood at 864,952 tons, 
as against 862,409 tons yesterday week, thus showing an 
increase of 2543 tons. 


Scotch Coal Trade.—The coal trade has been rather 
more active in the past week as regards the east coast, 
where the shipments are unusually heavy; but on the 
west coast the inquiry, except at Glasgow, has not pro- 
duced results equal to those of the corresponding week 
last year. The cold weather has quickened the demand 
for household coals, and the trade in steam coals is brisk. 
It is very difficult to maintain quotations, which for most 
shipping qualities are again a shade lower this week. 
Freights from the Clyde to the Mediterranean are easier. 
Over all Scotland up till the end of last week the ship- 
ments for the year amounted to 981,081 tonsa, as compared 
with 1,024,815 tons in the corresponding period of last 
year, being a decrease of 43,734 tons. 


Institution of Engineers and Shipbuilders in Scotland. — 
The thirtieth annual general meeting of this Institution 
was held last night, Mr. Charles P. Hogg, C.E., vice- 
president, in the chair. There was an unusually large 
attendance, the largest known for years. Mr. James 
Gale, C.E., treasurer, submitted the annual financial 
statement, which was unanimously approved of. The 
Council reported in regard to the papers read before the 
Institution in the session 1885 86 that they did not feel 
warranted in recommending the award of any medals, 
but it was open to members to propose premiums of books 
on account of one or more of those papers, Subsequently 
book premiums were awarded to Mr. Andrew S. Biggart, 
C.E. (Tay and Forth Bridges), and to Mr. Henry Dyer, 
M.A., C.E., for communications to the Institution 
during that session. On the motion of Mr. Robert 
Duncan, Port-Glasgow, seconded by Mr. Richard 
Ramage, Leith, Mr. A. C. Kirk, of Messrs. Robert 
Napier and Sons, was elected President of the Institution, 
in succession to the deceased Mr. William Denny. Mr. 
David J. Dunlop, Port Glasgow, and Mr, Henry Dyer 
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were elected vice-presidents; and the vacancies in the 
Council were filled by the election of Messrs, John Ward 
(Dumbarton), James Mollison (of Lloyd’s), John Turn- 
bull, Jun., Matthew Holmes (North British locomotive 
engineer), James Caldwell, and Thomas Kennedy (Kil- 
marnock Water Meter Works). Mr. J. M. Gale was re- 
elected treasurer. Mr. John Ward then read a verycompre- 
hensive and able memoir of the late Mr. William Denny, 
President of the Institution, which he had prepared at the 
special request of the Council. At its close, Mr. Robert 
Duncan, in proposing a vote of thanks to Mr. Ward, also 
added his testimony to the excellent personal character and 
great professional skill and attainments of Mr. Denny. 
The rest of the business was postponed for a special meet- 
ing of the Institution to be held next month. 


Philosophical Society of Glasgow.—By invitation of Sir 
William Thomson, past-president, an extra meeting of 
this Society was held in the Natural Philosophy class- 
room of the University of Glasgow last Wednesday even- 
ing, when the distinguished professor made a viva voce 
communication on 
Measuring Instruments to Measure Currents from the 
Millionth of a Milliamptre to a Thousand Amptres, and 
to Measure Potentials up to Forty Thousand Volts.” 
Mr. James T. Bottomley, M.A., F.R.S.E., subsequently 
described and experimentally illustrated the results of 
some recent experiments carried out by him on ‘‘ Heat 
Radiation.” 


Institution of Mechanical Engineers.—In view of the 
annual meeting of the Institution of Mechanical Engi- 
neers, which is this year to be held in Edinburgh about 
the end of July, a local committee has been formed for 
the purpose of making the requisite arrangements. The 
committee is of an influential and representative character, 
and includes the names of the Marquis of Lothian, 
K.T., Secretary for Scotland ; the Marquis of Tweeddale, 
the Lord Provost of Edinburgh, the Principal of Edin- 
burgh University, Sir William Thomson, University of 
Glasgow ; Sir Charles Tennant, of The Glen, The Lord 
Advocate, C.B., Q.C., M.P.; Colonel Malcolm, C.B., 
R.E. ; Colonel Murdoch Smith, R.E. ; Mr. James Cowan, 
Mr. John Cowan, of Beeslack, Sir William Turner, Pro- 
fessor Armstrong, Professor Crum Brown, Professor 
Tait, Professor Chrystal, Sir James Gowans, the Dean 
of the Faculty of Advocates, the chief representatives of 
the various public bodies in the city, Provost Ballingall, 
Dundee; Professor Ewing, Dundee; and others. A 
meeting is being held to-day for the purpose of reporting 
the arrangements which have already been made, and for 
considering and making further arrangements. 


Royal Scottish Society of Arts.—An ordinary meeting of 
this Society was held in Edinburgh on Monday night, Mr. 
D. Bruce Peebles, President, in the chair. Reports 
were submitted for committees regarding two papers read 
at former meetings of the Society, and subsequently Mr. 
Henry Booth, car constructor, made a further communica- 
tion regarding his ‘‘ Automatic Emergency Brake for 
Tramway Cars.” He mentioned that a number of his 
brakes are now employed in the tramway service of Edin- 
burgh, and that very soon the whole of the rolling stock 
on the Edinburgh Tramways Company would be supplied 
with them. By the use of the brake the lives of two 
persons had already been saved. 


_ Mining Institute of Scotland.—The tenth annual meet- 
ing of this Institute was held at Hamilton last Thursday 
night, Mr. J. S. Dixon, President, in the chair. From 
the Council’s report it was shown that there were now 
469 members on the roll. Mr. Dixon was re-elected 
President, and delivered a very interesting address. A 
paper was afterwards read dealing with a mining town 
in South Africa and giving an account of the prospects of 
gold mining in the Transvaal. A report on the new 
Mines Bill was considered, and a report by the Committee 
on Safety Lamps was held as read, and its consideration 
adjourned till next meeting, 








NOTES FROM SOUTH YORKSHIRE. 
ae SHEFFIELD, Wednesday. 

District Coal and Iron Trades.—The coal trade in almost 
all branches has during the week been active. The de- 
mand for house coal is just now better than it has been 
for some time past. This arises in some measure from 
the fact that coal merchants have been withholding their 
orders expecting that warm weather would set in and 
summer prices would prevail. This has not turned out 
to be the case, and an influx of orders has been received. 
The tonnage of house coal sent by rail to London is very 
good. Both the Silkstone and thick seam pits are in 
receipt of good orders. There is also an active business 
done for the eastern counties as well as for Lincolnshire 
and other markets. The steam coal is brisk for the season 
ofthe year. The stoppage of the pits in Northumberland 
1s causing large orders to be placed with district coal- 
owners. The quantity sent to York has materially in- 
creased. The business done from this port is very regular. 
There is a large tonnage forwarded to Hull, where the 
shipments for France, Germany, Sweden, and Norway 
have of late been especially heavy. Grimsby is also 
doing a good trade both for exportation and steamer 
use. The demand for gas and locomotive coal is about 
an average one. The same may be also said with 
regard to the sale of slack and sludge for steam generat- 
ing purposes. The tonnage sent to many of the leading 
Trnutactorics in Yorkshire and Lancashire is very fair. 

here is not much improvement to note in connection 
with the coke trade. The make, although restricted, is 


fully equal to the demand. The local iron trade is not 
The foundries and forges have not over 
kon hand. The make of pig iron is still re- 
Che number of furnaces built in Yorkshire— 


much better, 
much work on 
atricted. 
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West Riding district—is forty, and of these only eighteen 
are in blast. 


The Gainsborough Artesian Well.—At a special meeting 
of the Gainsborough Local Board held this week, it was 
stated that the well was now at a depth of 1080ft., and 
yielded a little over 5000 gallons per hour. It was decided 
to continue the well down to 1100ft., the cost of which 
would be 41137. The contractor had been paid 2310/., and 
there would be a balance due to him of 1803/. The whole 
of the money borrowed (4000/.) had been expended save 
651. 4s, 5d. on the first loan, and 262/. 14s, 5d. on the 
second, The water has increased very much during the 
past three weeks, but although it increased, the artesian 
pressure would fail to give a sufficient supply within the 
reach of the present pumping plant. An analysis showed 
that the water was very good, though containing 14 per 
cent. of temporary badness, which was stated could be re- 
moved by a special process. 


Dore and Chinley Railway.—A special meeting of the 
shareholders of the Midland Railway has been called for 
ay 6. Oneof the subjects for which it is summoned is 
to consider, ‘‘ the expediency of authorising the directors 
to exercise the powers conferred upon the company by 
the Dore and Chinley Railway Act, and to subscribe the 
sum of 100,000/. to the po of the Dore and Chinley 
Railway Company.” A circular received by the Midland 
shareholders yesterday, and signed ip Meany James Wil- 
liams, the secretary, says: ‘‘ The Dore and Chinley 
Railway has been before the proprietors on several oc- 
casions, on each of which the policy of supporting it was 
approved. The directors have recently examined with 
great care the estimates and data upon which the powers 
were obtained, and having regard to the importance of the 
line to this company, they think that the time has arrived 
when in pursuance of agreement made in 1885, this com- 
pany shall contribute 100,000/. to the Dore and Chinley 
capital, provided the remaining portion, amounting to 
970,000/., is subscribed by the public.” 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIPDLESBROUGH, Wednesday. 

The Cleveland Ivon Market.—Y esterday the market was 
quiet, but there was a better feeling. No. 3, since our 
last report, has been offered at as low a figure as 33s. per 
ton, but on Tuesday this quality was quoted by mer- 
chants 33s. 6d. to 33s. 9d. for prompt delivery, and only 
small lots were offered. The increasing exports and the 
more favourable advices from America tended to improve 
the tone. Producers are satisfied that the decreasing 
stocks and the increasing shipments of pig iron at 
Middlesbrough must result in better prices, and most of 
them decline to book except at 34s. 6d. per ton, while 
some stand out for 35s. Up to date this month there have 
been exported at Middlesbrough 64,400 tons of pig iron 
as compared with 53,500 tons at the corresponding time 
in March, and 49,400 tons at the same period last year. 
Hematite pig iron continues quiet at 43s. 6d. per ton for 
Nos. 1, 2, and 3 f.0.b. east coast ports. The manufactured 
iron trade remains dull, and prices area trifle easier. Ship 
plates are quoted 4/, 10s. to 4/, 12s, 6c. per ton, and 
angles 4/. 7s. 6d., less 24 per cent. at works. 


The Steel Trade.—All the steel works in the North of 
England continue busy and are pressed for deliveries, 
Ship-plates are quoted 67. 5s. per ton, and angles 
5l. 12s. 6d, less 24 per cent. at works. Rails are offered 
at 4/, 23. 6d. f,o.b, It is expected that the wages ques- 
tion at the Eston Steel Works of Bolckow, Vaughan, and 
Co., Middlesbrough, will be settled this week by the 
adoption of a sliding scale for two years. 

Engineering and Shipbuilding.—Engineering and ship- 
building are steady, but new work does not come to 
hand sufficiently quick, and orders are being rapidly 
executed. There is a large amount of railway works in 
the Cleveland district, and the exports, which are chiefly 
to India, are heavy. 


A New Electric Safety Lamp.—A paper by Mr. S. B. 
Coxon, describing ‘‘ An Improved Electric Safety Lamp 
with Schauschieff’s Primary Single-Liquid Battery,” was 
read at the North of England Institute of Mining and 
Mechanical Engineers, Newcastle-on-Tyne. Theinvention 
is the utilisation of asalt of mercury. The battery is made 
so that the solution is kept confined and cannot escape or 
leak out of the battery. Thelamp complete is so simple 
that the top can be taken off and the battery emptied 
and charged by any person although he may be without 
any knowledge of electricity. When once charged the 
lamp can be kept-for any length of time with the ele- 
ments above the solution and be ready for use in a mo- 
ment by simply turning the elements into solution. 


The Coal and Coke Trades.—The fuel trade continues 


firm. As the Northumberland strike is still unsettled, 
the pits in Durham are more active. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The steam coal trade has been dull, prices 
having shown a downward tendency, although last week’s 
shipments amounted to about 140,000 tons. Small steam 
coal has been weak and house coal has been dull with the 
advance of the season. The iron trade has shown less 
activity. 

Clevedon Pier Company (Limited).—At a special meet- 
ing of this company it was resolved that the directors be 
authorised to exercise the borrowing powers of the com- 
pany by an issue of further debentures to the extent of 
3500/., and that the directors be authorised to expend 
the moneys raised by the issue of such new debentures in 





such additions to, extensions of, or improvements to the 
pier, as they may be advised will be most advantageous. 


The Telephone in the West.—A telephone wire was laid 
on Monday by the Western Counties and South Wales 
Telephone Company between the Rumleigh Arsenic 
Works and the private office of Messrs. Westlake and 
Betteley, at Calstock, thus establishing the first telephonic 
communication between Devon and Cornwall. 


Proposed Dock at Grangetown.—Since attention was 
drawn to a proposal made by Mr. Edwards, of Penarth, 
for constructing a spacions import dock and timber pond, 
with all necessary warehouse accommudation, at Grange- 
town, the opposition of the Cardiff Town Council has, as 
was anticipated, proved futile. The project is now well 
under way, and as no Parliamentary powers will have 
to be obtained, the works being of a private nature, a 
commencement will be shortly made with the undertaking. 


Death of a Welsh Engineer.—Mr. Samuel Godfrey, who 
died a few days since at Middlesbrough-on-Tees, at the 
age of fifty-four, was, when a young man, apprenticed at 
the Neath Abbey Works ; and he subsequently acted as 
engineer in the erection of the Treforest, Nantyglo, and 
other great iron and steel furnaces in Wales, which he 
left in 1858 for the North. Mr. Godfrey, who was much 
esteemed, held up to the time of his death, the appoint- 
ment of consulting engineer to the Cyfarthfa and Tre- 
forest Works. 


Engineering Appointments.—Mr. D. Ferguson, clerk of 
works at Portsmouth Dockyard, has been appointed 
assistant civil engineer at Portland, vice Mr, Fishenden, 
appointed superintending civil engineer at Devonport. 


South Wales University College.—An offer of Lord Bute 
to sell to the governors of the University College of South 
Wales a piece of Cathays Park, as a site fora new build- 
ing, is not likely to be accepted. The site, which it is said 
is to be offered by Lord Bute, is a triangular piece of 
ground between the Taff Vale Railway and a new road 
which Lord Bute is having made from the north end of 
Park-place and the Woodville-road. It is now stated to 
be Lord Bute’s intention to let the whole of the land on 
the eastern side of the new road as building land, and if 
so, the backs of these houses will abut on the site for 
the college, while the whistling from engines on the Taff 
Vale Railway will be an annoyance to the students. 


Gas at Helston.—Improvements and extensions are to 
be carried out at Helston Gas Works, and the supply of 
gas to consumers will be increased by the laying of larger 
main pipes inthe tewn. The necessary plans have been 
eae’. and the work will be carried out by Messrs. 

illey and Co., of Exeter. 


Drainage of Exmouth.—At the annual meeting on 
Wednesday of the Exmouth Local Board, the chairman 
read a report from the surveyors stating that the sewers 
at certain points were nearly blocked with sand and mud. 
At one place especially, near the railway station, 150 yards 
length of pipe, 2 ft. 6in. in diameter, were choked to the 
extent of 18in. The chairman said the town occupied 
an unenviable position in relation to its sewage disposal. 
The local authorities had spent from 80007. to 9000/., and 
things were as bad as ever, if not indeed worse, than 
previously, The Board was threatened with three actions 
at law if sewage, escaped into certain gardens, was not 
kept in future within due bounds. It was decided to 
write to Mr. Cousins, the engineer concerned, asking him 
to meet the Board at an early date and confer on the 
subject, as otherwise another engineer would be called in. 


Water at Newport.—The Newport Water Works Com- 
pany held an adjourned meeting on Monday to further 
consider a provisional agreement concluded between the 
directors and the Newport Town Council for the purchase 
of the company’s undertaking by the Council. The chair- 
man stated that the Town Council refused to concede 
more liberal terms. After some discussion, the provisional 
agreement was approved, so that the transfer of the com- 
pany’s undertaking will now be carried through. 


Great Western Railway.—-The directors of the Great 
Western Railway hope to start a service of through trains 
[an London and South Wales, vid the Severn Tunnel, 

une 1, 








BELGIAN METALLURGICAL INDUstTRY.—The Thy-le-Cha- 
teau Blast Furnaces and Forges Company has declared a 
dividend of 4 per cent. upon its share capital for 1886. 
Thecompany made last year 58,410 tons of refining pig 
and 20,495 tons of casting and hematite pig. The rolling 
mills of the undertaking turned out last year 14,006 tons 
of girders and other iron, 10,423 tons of steel ingots, and 
7955 tons of steel rails and metallic sleepers. 





Victorian Forts.—The armament of Victorian forts is 
being improved as rapidly as possible. Telegraphic advices 
from England have reached the Minister of Defence, 
notifying that one of four 5-in. 2-ton guns ordered 
some time ago is ready for shipment, and that the others 
will be shortly finished. These guns are to be mounted 
on hydro-pneumatic disappearing carriages, and they 
will be very effective weapons in action. There are eleven 
80-pounders at the Heads forts, and two years since it was 
decided to substitute more modern guns of about the same 
a but mounted on disappearing carriages. Sir 
William Armstrong and Co, were therefore commissioned 
to make eleven 5-in. 3-ton guns, and one of these 
weapons will be ready this month, and the remainder at 
the rate of three per month. The cost of mounting the 
new guns will be considerable, as the emplacement for each 
gun, including the necessary magazine construction, entails 
an expenditure of about 2000/., while the emplacements 
for the heavier 6 in., 8in. and 9 in. guns cost from 4000/. to 
5000/, in each case, 
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AGRICULTURAL ENGINES. 

WE published in our last issue (vide page 379 ante) 
an important letter from Mr. Henry D. Marshall— 
writingasthe President of the Agricultural Engineers’ 
Association—on the subject of the proposed trials 
of agricultural engines in connection with the forth- 
coming show of the Royal Agricultural Society at 
Newcastle, and bearing in mind the present condi- 
tion of the agricultural engineering trade in this 
country and the changes which the next few years 
are likely to bring about in the position of our 
manufacturers in foreign markets, it is we think 
most desirable that this letter should receive serious 
consideration. It is an undoubted fact that until a 
comparatively recent date our leading firms of 
agricultural engine builders stood practically alone 
in the chief markets of the world. In the general 
excellence of their designs, in quality of materials 
and workmanship, and in the moderate prices 
at which ‘their engines could be placed in the 
hands of the users, they were practically unrivalled, 
while the producing firms were sufficiently numerous 
and energetic to maintain, amongst themselves, a 
healthy competition which did much to keep them 
in the front rank. During the last few years, how- 
ever, a less prosperous condition of affairs has set 
in. Prices have fallen, difficulties have arisen with 
foreign exchanges, prohibitive duties have severely 
handicapped exporters, and manufacturers abroad, 
fostered by these duties, have become serious com- 
petitors. It is not so many years since there was 
such a great difference in the quality of English 
and foreign-made portables that our makers had a 
strong claim for obtaining a substantial difference 
in price ; but it is useless to shut our eyes to the 
fact that this difference in quality is disappearing, 
and that Germany, Austria, and some other Conti- 
nental countries are now producing agricultural 
engines—mostly copies of English designs—which 
are well able to hold their own. 

Such being the present condition of affairs, the 
question is, how can it be best met ? This question 
again has two sides, the one political and the other 
professional. The political aspect of the question, 
the arguments for free trade or ‘‘ fair” trade, the 
best modes of counteracting the effects of foreign 
duties and kindred matters, are quite unsuitable 
for discussion in our pages, but on the other aspect 
we propose to have something to say. 

In considering this matter it will be useful to 
recall the circumstances which conduced to give to 
English agricultural engine builders their pre- 
eminent position. These circumstances may be 
said to be; first, abundant opportunities for healthy 
competition, and, secondly, the possession of 
exceptional business abilities by those to whom 
the foundation of our leading agricultural engine 
building firms is due. We have named this 
latter element of prosperity second, but it is by no 
means second in importance, although probably few 
outside a comparatively limited circle know how 
great its influence has been. The fact is that the 
founders of the firms we are referring to have been, 
with but very few exceptions, men who owe their 
position in the world entirely to their own abilities 
and untiring energy. The successful development of 
a large agricultural engineering business demands in 
a remarkable degree the combination of professional 
knowledge with keen commercial instincts, and the 
power of taking broad and liberal views of trade 
questions, The heads of such firms must be both 
manufacturers and merchants ; in the latter capacity 
watching the markets of the world and studying 
their requirements, and in the former meeting these 
requirements effectually and economically. We do 
not hesitate to say that in no branch of our whole 
engineering trade have the conditions of successful 
commercial development been more ably fulfilled 
than in that of agricultural engine building, and it 
is gratifying to know that in this respect there are 
certainly no signs of decadence. 

In naming the opportunities for healthy compe- 
tition as one of the chief causes of the development 
of our agricultural engine trade we had specially in 








view the action in former years of the Royal Agri- 
cultural Society. We have always held that in 
the early days of the portable engine the competi- 
tive trials carried out by the Society were of enor- 
mous benefit. Many of the trials were very crude, 
it is true—some of the earliest almost ridiculously 
so—but they improved as time went on, and they 
in all cases served an excellent purpose, creating a 
strong interest amongst makers and users alike, 
and bringing the producing and purchasing classes 
into close contact. It must be remembered that in 
those early days the agricultural engine builders 
occupied in the engineering trade a very different 
position to that which they nowhold. At that time 
the crudity of many of their designs and the rough- 
ness of much of their workmanship used to form the 
subject of by no means complimentary comment from 
engineers engaged in other branches of the profes- 
sion, whereas now-a-days there are no establishments 
in the country better fitted with appliances for turn- 
ing out high-class work than those of our agricul- 
tural engineers. The fact is that agricultural 
engine builders have long been out of leading 
strings, and to the non-recognition of this state of 
things the want of cordial relations which has for 
some time existed between this branch of the pro- 
fession and the Royal Agricultural Society— a 
state of affairs which appears to have culminated 
in the arrangements for the proposed Newcastle 
trials—is to a large extent undoubtedly due. 

This brings us totheimmediate consideration of the 
facts set forth in Mr. Henry D. Marshall’s letter of 
last week, and it may be convenient that we should 
briefly summarise these facts here. It appears, then, 
that in November last the Royal Agricultural 
Society determined to hold engine trials at the 
ensuing Show at Newcastle and to offer a prize of 
2001. for the best agricultural locomotive on the 
compound principle, and a prize of 100/. for the 
best non-compound agricultural locomotive, it being 
announced that both classes of engine would be 
tested on the brake and on the roads. This an- 
nouncement led a number of leading firms early in 
December last to address a letter to the Royal Agri- 
cultural Society pointing out that the present state 
of trade was such that it was not considered desir- 
able to carry out costly experiments, and that in 
consequence the firms signing the memorial would 
have to decline taking any part in the Newcastle 
trials, evenif the latter were persisted in. Consi- 
dering the important position in the Society’s 
shows which has long been taken by the firms 
represented by the memorial, and the substantial 
financial support which the Society has for years 
past received from agricultural engineers generally, 
the Council would, we think, only have been showing 
ordinary courtesy had they arranged for a conference 
with representatives of the agricultural engine trade 
with a view of further discussing the proposed 
engine trials and putting the whole matter on a 
satisfactory basis. Instead of this, however, the 
Society, ignoring the memorial, persisted in their 
intention of carrying out the trials, but in De- 
cember last issued a modified prize sheet in which 
prizes of 200/. and 100/. were announced for the 
best compound and non-compound engines respec- 
tively, it being stated that in either class the 
engines may be “‘self-moving or otherwise,” while 
the tests are to be limited to brake trials only, the 
trials on the road being discarded. This action 
onthe part of the Society at once evoked another 
and still more numerously signed memorial from 
the engine builders, again urging the undesirability 
of having trials atthe ensuing show, and, moreover, 
pointing out the utter inadequacy of the notice 
given as tothe nature of the competition. To this 
memorial there has not been, so far as we know, 
any official reply, and as matters now siand, it is 
we believe the intention of the Society to hold their 
trials, while on the other hand the firms who have 
signed the memorials will refuse to take part in the 
competition, such engines as they will send to the 
show being entered ‘‘not for trial.” There needs 
but a glance at the signatures to the memorials 
—which are embodied in Mr. Marshall's letter pub- 
lished by us last week—to show that any competi- 
tion carried out without the co-operation of the 
firms named must be a perfect farce, and that its 
results, whatever they may be, can in no way be 
regarded as representative of the present position 
of agricultural engine building in this country. 

Under these circumstances we certainly consider 
that even now the Royal Agricultural Society would 
do well to reconsider their decision and postpone the 
proposed trials until a more convenient date ; while 
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quite apart, too, from the question as to desira- 
bility or otherwise of holding the trials in connec- 
tion with the present summer meeting, we must 
point out that the conditions under which the pro- 
posed prizes are to be given are very ill-considered, 
and are by no means calculated to serve the in- 
terests of either the engine builder or his customers. 
The separation of the engines into the two classes 
of compound and non-compound, and the offering 
of a higher prize for the best compound than for the 
best non-compound, is in itself an ill-judged pro- 
ceeding. If the non-compound class is an inferior 
one—and by inferior we mean not merely less eco- 
nomical in fuel but less advantageous for a farmer’s 
use, when first cost and all other elements are taken 
into consideration—why should its production be 
encouraged at all ; while, on the other hand, if it 
be not inferior why should it not receive as high an 
award as the compound? Again, the mixing up of 
self-moving and ordinary portable engines shows an 
entire want of recognition of the very different 
conditions which the two classes have to fulfil—a 
point to which Mr. Marshall justly draws attention 
in his letter. The limitation of size of the engines 
to ‘‘not exceeding eight horse power” is, moreover, 
from its indefiniteness simply an absurdity, as all 
who have had experience in these trials well know, 
while the variations in power permitted greatly 
complicate any comparisons of the results obtained. 

We also cordially agree with the remarks of the 
memorialists to the effect that the announcement 
of the prizes was not made sufficiently long before 
the date of the competition, and that the conditions 
of trial are not defined clearly. We believe that 
one thing which has influenced the Royal Agricul- 
tural Society in giving short notice of their pro- 
posed trials is an idea that by taking this course 
they could avoid the preparation of ‘‘ racing” en- 
gines. This, however, is a very short-sighted 
policy, and is based chiefly on a misapprehension 
as to what a ‘‘ racing” engine really is. We know 
that in some quarters a ‘‘ racing” engine is regarded 
as a fearful and wonderful machine, bristling with 
complications and quite unfit for the wear and tear 
of ordinary life ; but this view is an entirely erro- 
neous one. It is quite true that at some competi- 
tions ‘‘racers’ have been brought forward fitted 
with ‘‘gimeracks’ of various kinds, but as a rule 
these vagaries have had no effect upon results, and 
the best engines have been to all intents and pur- 
poses engines of ordinary types, thoroughly well 
proportioned, and with all bearing surfaces, valves, 
&c., in the highest possible condition. The ‘‘ train- 
ing” of such engines is in itself an education, and 
we venture to say that no firm ever prepared a 
‘racer’ without thereby learning something which 
subsequently bore good fruits in their ordinary 
practice. Of course the preparation of such engines 
requires time, the more so as it is a task super- 
added to the daily work of men who are already 
engaged more or less fully, while the training of 
stokers to insure the best results, is not a matter 
which can be done in a hurry. 

Considering the magnitude of the interests in- 
volved we cannot imagine any firm of standing in- 
trusting its reputation to the results of a single 
trial of one of its ordinary engines worked by a 
‘** scratch” stoker—a description of test which some 
people think the thing to be aimed at. Moreover, 
any trial of ordinary engines, however well carried 
out, appears to us to atterly fail to fulfil the main 
object of all such competitions, namely, to insure 
progress. Whether the 8-horse engine of Messrs. 
A., B., and Co. is better or worse than that of 
Messrs. C., D., and Co. is a matter of extremely 
limited interest, and when it has been determined 
more or less fairly, but a very small number of 
pee are either better or worse off than they were 
»efore. What is of interest, however, is to know 
to what extent and in what direction the agri- 
cultural engine of to-day can be improved, and it 
should be the object of the Royal Agricultural 
Society to promote a settlement of these questions 
and to do so in a way that will render the data 
obtained plainly available for the farmer's use. 

Perhaps we can best explain our meaning by 
setting forth briefly the nature of the competition 
which we think it desirable to promote. To com- 
mence, then, we should divide the competing engines 
into two classes, namely, self-moving and ordinary 
portables. We have for many years held the 
opinion that the farmer's engine of the future must 
be a self-moving one—not necessarily a traction 
engine properly so-called, but of the class now 
generally known as an ‘‘ agricultural locomotive” 





capable of transporting itself and a moderate load 
over all ordinary roads. While, however, we re- 
gard the self-moving class of engine as that chiefly 
to be encouraged, we would not exclude ordinary 
portables from the competition, as there are doubt- 
less many situations where they can still be em- 
ployed with advantage ; such engines should, how- 
ever, be tested by themselves, and we should 
regard them as a lower class, entitled to lower 
prizes than the agricultural locomotives. 

One great difficulty in properly comparing the 
performances of different engines in previous com- 
petitions has been the variety of powers at which 
they have been permitted to be worked. Now we 
should advise this difficulty being swept away with, 
once for all, by strictly defining the work which 
all competing engines have to perform. Bearing in 
mind the construction of modern thrashing ma- 
chines, &c., we think it may be assumed thata 
typical engine for farmer’s use should be capable of 
developing economically, say, 17 horse-power on the 
brake, and we would fix on this as the power at 
which each competing engine was to berun. The 
speed at which the brake shaft was to be driven 
should also be fixed and no ‘‘over-running,” or 
running in excess of the fixed speed should be per- 
mitted, while as all the engines would have the 
same amount of coal weighed out to them, the 
total number of revolutions made by the brake 
shaft during any one test would at once become a 
direct measure of the fuel economy of the engine. 

The brake trials should be the same for both the 
portables and the agricultural locomotives, but the 
latter should be subjected to a further trial on the 
road. For these road tests a suitable route some 
18 or 20 miles in length should be selected in the 
neighbourhood where the trials were held—the route 
including a fair proportion of hills and awkward 
places—and over this road each engine should be 
required to haul a thrashing machine and wagon 
making up a total load, exclusive of the engine, of 
say 10 tons. Of course a detailed record should be 
kept of the incidents in each trip and careful ac- 
count taken of the fuel and stores consumed. Of 
course in announcing the competition full par- 
ticulars of the road to be traversed should be given. 
For this purpose the route should be carefully sur- 
veyed and a plan and section given to each com- 
petitor. 

As regards the sizes of the engines sent for com- 
petition and as to whether they were to be com- 
pound or non-compound we would leave the makers 
absolutely unfettered. It is possible that it might 
be desirable to fix the maximum steam pressure 
admissible, say, to 160 lb. per square inch, but this 
is a point which might be further discussed. Our 
view is that the work to be done by every engine, 
whetheron the brake or ontheroad, should be strictly 
defined, that these amounts of work should be so 
chosen as to be fairly representative of a farmer’s 
requirements, and that then ‘each competitor should 
be left free to send what he considered to be the 
very best engine to fulfil the required conditions. 

Of course in such a competition it would be neces- 
sary to take into account the relative cost of the 
competing engines. Nominally, this has been done in 
former competitions, but practically, we believe that 
it has had little to do with the awards. The proper 
way to deal with this matter is, it appears to us, to 
state clearly in announcing the competition to what 
extent each addition to the cost of an engine will be 
regarded by the judges as affecting its right to a 
prize. The simplest plan would be to fix upon a 
certain number of hours as representing the average 
yearly work of an engine and then to distribute the 
charges for interest and depreciation (representing 
a certain percentage on the cost of the engine) over 
this number of hours, the result being an hourly 
charge which added to the hourly cost of fuel and 
stores (as determined by the brake trials and trials 
on the road) would form a direct measure of the 
economy of any particular engine. Of course it 
would be necessary that each competing firm should 
enter into an engagement to supply engines iden- 
tical in dimensions to those entered for competition 
at the prices named on the trial entries, such en- 
gagement to apply to all orders received at the show 
and during a certain subsequent period—say six 
months—to be agreed upon. 

Of course such a competition as we have fore- 
shadowed would need considerable time for the 
preparation of engines and experimental work gene- 
rally, and the fullest possible particulars of the tests 
should be made public at least twelve months prior 
to the date of the trials. The prizes also should be of 





a substantial character, say 3001., 150/., and 501. for 
the first, second, and third engines in the first-class 
and about half these sums for the corresponding 
engines in the second-class, with provisions in each 
case that no third prize would be given unless at 
least six engines, and no second prize unless at least 
four engines competed. Considering the niggardly 
manner in which the agricultural engineers have 
been treated in the past, the above-named sums are 
certainly not greater than the Royal Agricultural 
Society should well afford. That such a competi- 
tion as that of which we have sketched the outlines 
would be of substantial benefit to both engine- 
makers and engine purchasers, we firmly believe, 
and we much trust that a means may be found for 
substituting such a series of trials next year for 
what promises, under present arrangements, to be a 
fiasco at Newcastle. 








DEFECTIVE CUTLASSES AND 
BAYONETS, 

Ir is needless to remind our readers of the very 
strong feeling which has been aroused throughout 
the United Kingdom by successive revelations of 
the extent to which defective side-arms have been 
supplied to our soldiers and sailors. The subject has 
already been treated at considerable length by the 
press—of course with more or less of rhetorical or 
satirical exaggeration. Of this latter fact we do not 
complain, having regard to the tremendous interests 
atstake, but itis our province to endeavour to probe 
the matter to the bottom, and to ascertain the 
actual facts, as well as the real cause or causes of 
what it is no exaggeration to term a national 
scandal. 

Although attention was in the first instance 
drawn to the failure of the weapons in the hands of 
the troops, it will be convenient if we commence 
with the case of the naval cutlasses and cutlass- 
bayonets, not only because their defective condition 
seems to have been more universal, but since it has 
been more fully investigated by the Committee, of 
which Sir Hussey Vivian, Bart., M.P., was chair- 
man, and whose report has been recently presented 
to Parliament. It will be seen that many of the facts 
brought to light by this Committee bear also upon 
the failure of some of the Martini-Henry bayonets 
in the last Soudan campaign. 

The questions submitted to the Committee were 
two in number: (1) To inquire into the circumstances 
under which the cutlasses and cutlass-bayonets 
supplied to the Royal Navy have been passed into 
the service. (2) To report on the efficiency of these 
weapons. 

As regards the first point, the Committee had 
documentary evidence laid before them showing 
the sources of supply of all the naval side-arms since 
1841, together with the tests to which they were 
subjected, so far as these latter were recorded. 
It is worthy of note that from the termination of the 
great European wars in 1815 until 1841 no new 
cutlassses were obtained for the Navy, and that until 
the introduction in 1858 of ‘‘sea-service sword- 
bayonets for naval rifles,” our sailors carried the 
triangular bayonet, in addition to the cutlass, when 
armed with muskets. 

From 1841 to 1859 about 80,000 ‘‘ new pattern 
sea-service swords” were passed into the service, 
some of which were made at Enfield, but by far 
the greater number by certain selected Birmingham 
manufacturers. No exact stipulations as to the 
tests to which these arms were to be subjected 
can be traced ; it is merely stated in the contracts 
that ‘‘all the above-named swords shall be equal 
in size, shape, strength, quality, and goodness in 
all respects to the patterns to be produced to and 
inspected by the contractors at the Small Arms 
Oftice, Birmingham.” All these were ordered by 
the old Board of Ordnance, the number of cutlasses 
in store and on board ship in 1859 being some 
78,000. No record remains of the tests actually 
applied, but the Committee have no reason to 
doubt that they were the same as those recorded 
at that time for army sword-bayonet blades of 
similar dimensions, viz., that, after being troughed 
and gauged, ‘‘the blade shall be struck on back 
and edge over a block of hard wood, in the usual 
manner, and be sprung on each side over a bridge 
in the centre of the blade that will raise the latter 
at the shoulder 7} in. from the level ;” in other 
words, a bend of 33in. These tests were applied 
both before and after mounting ; when finished, 
cavalry swords were also tested for balance, and 
sprung by placing the point on the ground and 
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pressing down the hilt until the vertical length of 
the blade was reduced by 4 in. 

It is specially to be noted, as throwing a light 
upon later transactions, that when in 1845 it was 
proposed to convert 10,000 heavy cavalry swords 
into naval cutlasses, the conversion was objected to 
by the Admiralty after the trial on board the 
Excellent, of twelve which had been altered, as 
they were found to be more brittle than the old 
cutlasses. Subsequently this conversion was 
approved, ‘‘as a temporary measure,” after further 
trials and consultations between the Admiralty 
and the Board of Ordnance—resulting, doubtless, 
in an improved method of conversion. 

In 1859 the Admiralty adopted a cutlass-bayonet 
for the naval Snider rifle, with a slightly curved 
blade 27 in. long; it had the ordinary naval sheet- 
iron hand guard and could be used either as a 
sutlass or attached to the rifle. Of these weapons 
78,000 were ordered in that year, and in 1860-4 an 
additional number of 4900, making a grand total of 
82,900. They were all, or nearly all, manufactured 
in Belgium, and the greater part by the well-known 
firm of Messrs. Weyersberg, Kirschbaum, and Co., 
of Solingen, at the price of 13s. 9d. each, scabbard 
included. An inspection department was esta- 
blished at Solingen under Colonel C. F. Cockburn, 
R.A., with English viewers to assist him. 

Mr. Kirschbaum stated to the Committee that 
these swords were made of the very best cast steel, 
and that the tests were more severe than those of 
any other government ; they were as detailed above. 

By far the most important transaction brought to 
light by the Committee was the conversion of 
32,066 cutlasses and 50,511 cutlass-bayonets from 
the old long curved types to the present short 
straight pattern, having a blade only 25} in. in 
length, and of much less breadth and thickness, 
known as the pattern of 1871. A new sword- 
bayonet of the above dimensions of blade had been 
introduced for the Martini-Henry rifle; this blade 
was approved by the Admiralty, who also sug- 
gested that the cutlasses and cutlass-bayonets in 
store might be ground down to the new pattern. 
One of the altered weapons was well tried on board 
the Excellent, and considered quite equal to the 
new pattern, which was ‘‘found to be of far more 
value as a weapon of offence and defence ” than the 
old curved cutlass. After considerable correspon- 
dence between Sir John Adye, the Director of 
Artillery at the War Office, and the Director of 
Naval Ordnance, this wholesale conversion was 
decided upon, and finally approved by the Sur- 
veyor-General of Ordnance, Sir H. Storks, on 
July 10, 1871. The cost of conversion of the 
cutlass was estimated at 2s., and that of the cutlass- 
bayonet at from 7s. to 8s. ; the great excess in cost 
of the latter arose from the fact that the hilt had 
to be altered to fit an entirely different rifle, 
whereas in the former case the blade only had to be 
dealt with, Colonel Dixon, superintendent of the 
Enfield Factory, Colonel Fraser, his successor, and 
the Director of Contracts, all seem to have greatly 
over-estimated the saving to be effected by this con- 
version, owing to their having strangely overlooked 
the fact that the contract price for the new weapon 
included the cost of the scabbard. The estimate 
was also exceeded, as the conversion of the cutlass 
bayonet in reality cost 93. 9$d., while the price 
when new was only 10s. 8$d. after deducting 
3s. O$d. paid for the scabbard. 

The question seems to have dragged on, with 
frequent exchange of minutes between the War 
Office and Admiralty, until the end of 1874, and 
the actual conversion of the bulk of the arms took 
place under the superintendence of Colonel Close 
in 1875-76, upwards of 35,000 weapons being altered 
during those years. Thus no less than three super- 
intending officers had charge of this single trans- 
action ; to this must be added the further fact that 
the assistant superintendent, Colonel Dyer, left 
Enfield at the same time as Colonel Fraser. It was 
also adduced in evidence before the Committee that 
the three superintendents followed no uniform 
method in the conversion of these arms. General 
Dixon, who had been many years at the head of 
the Royal Small Arms Factory, stated that in the 
experimental conversions made by him in 1871, he 
simply altered the shape and size of the blade by 
grinding, and never dreamt of putting it into the 
fire to straighten it. Colonel Dyer, who had worked 
out a system for the conversion, stated that he 
found that the point of the old curved blade re- 
quired setting slightly forward, and therefore he 
caused about 7 in. from the point to be heated by 





plunging it into a bath of molten lead, which would 
make it impossible to injure the temper of the steel. 
As a matter of fact, it appears from the evidence of 
Mr. Perry, who was for thirty years the manager of 
the sword department, and carried out the whole of 
the conversions, that Colonel Dyer’s precautions 
against over-heating were never taken, but that the 
blades were actually placed in a blacksmith’s forge 
to heat them before being hammered straight. 

Is it surprising that the Committee dwell upon 
the above in their report as a glaring instance of 
evils arising from the frequent changes of the 
superintending and other officers of the manufac- 
turing departments? Even if an officer remains 
in one of these factories the allotted term of 
five years, it must be evident to any practical man 
that he has to leave when he has just had an op- 
portunity of learning his business. 

It was further brought out in evidence that no 
tests for carbon were made during the process of 
conversion, nor do the blades seem to have been 
re-tempered. Great delicacy of manipulation is 
required in the manufacture of a sword even from 
virgin steel, specially made for the purpose, and of 
uniform character. The conversion of a sword 
blade requires even more skill and care, but we find 
that at Enfield large numbers of weapons, of 
widely different manufacture, procured over a range 
of thirty years, were converted indiscriminately. 
Mr. Perry stated that each blade required quite 
distinct treatment, and yet the same witness in- 
formed the Committee that, instead of these delicate 
operations being conducted by highly-skilled sword 
makers, men had to be taken in from all parts of 
the country and taught their business at Enfield. 
It appears to us that the inexperienced superin- 
tendent was compelled to trust implicitly to 
the thirty years’ experience of the manager of 
the sword department, and that in so doing 
he was leaning upon a broken reed ; for General 
Close was apparently not aware of the methods 
pursued by his predecessors, nor had he, in his 
evidence before the Committee, a distinct recol- 
lection of the details of the process. However, 
it is fair to draw attention also to the fact that 
such practical sword-makers as Messrs. Latham 
(of Wilkinson and Son), Mole, and Kirschbaum 
assured the Committee that the conversion ought 
never to have been attempted, and therefore the 
unfortunate manager appears to have done his best 
to carry out the order he received to make bricks 
without straw. 

The Committee are convinced, from the evidence 
of the above-named and other practical sword- 
makers, that the temper of the steel was, in all 
cases, deteriorated, and, in some instances, de- 
stroyed during the process of conversion. They 
also comment strongly upon the fact that, when so 
grave a.step was resolved on as the conversion of 
nearly the -whole of the cutlasses and cutlass- 
bayonets of. the Navy, no suggestion was made by 
either the Admiralty or the War Office to appoint 
a mixed committee of naval and military officers to 
consider and determine on the best pattern for 
such weapons, and the tests to which they should 
be subjected before issue. 

For the Committee also condemn the original 
design of the new Martini-Henry sword-bayonet of 
1871, submitted by Colonel Dixon, as deficient in 
strength. They say: ‘‘It was altogether inade- 
quate to resist such vertical pressure as would be 
equivalent to that which it would be required to 
endure when used as a bayonet fixed on a rifle ; it 
is found that the sealed pattern 1871 can only resist 
32 1b. vertical pressure without bending, while the 
triangular bayonet resists a pressure of 440 Ib., and 
the new Enfield-Martini sword bayonet (which is, 
however, a shorter weapon) resists 160 1b.” We 
will pause to remark that the triangular bayonet 
referred to cannot have been the first pattern 
Martini-Henry, which failed in the Soudan. 
Colonel Arbuthnot, the present head of the Enfield 
Factory, produced two cutlass bayonets to the 
Committee of the same length and weight of the 
1871 pattern, which respectively resisted vertical 
pressures of 78 lb. and 80 1b. before deflection ; 
this great increase of strength is reported as due to 
a better distribution of the metal in the blade, but it 
may have been in part owing to the use of superior 
material. It seems extraordinary to the Committee, 
and, we may add, to the world at large, ‘‘ that so 
weak a pattern as that of 1871 should have been 
designed for use as a bayonet, and that it should 
have been accepted as eflicient by the naval autho- 
rities,” 





It will, therefore, surprise no one that the Com- 
mittee sum up the results of their investigation in 
the following words : 

‘¢ They have no reason to doubt the efficiency of 
any cutlasses or cutlass sword-bayonets supplied to 
the Navy prior to 1871. 

‘¢ They believe the converted cutlasses and cutlass 
sword-bayonets, pattern 1871, with which the Navy 
is now for the most part armed, are absolutely 
inefficient, untrustworthy, and unfit for service.” 

The Committee are impressed with the difficulty 
of determining what the exact test of efficiency of 
a sword or bayonet should be. They are of opinion 
that, for a weapon to be used in thrusting, it should 
be considerably in excess of the full pressure that 
a@ man can exert against a hard substance such as 
bone, pouch, or buckle, and that such a pressure 
should be withstood without any permanent set or 
bend. They express approbation of the vertical 
lever press now used for this purpose, as well as of 
the other tests now practised at Enfield ; these are 
as follows : 

1. Vertical Tests.—The weapon is placed in a 
machine with the blade vertical, when, by means 
of a lever press, it is subjected to longitudinal 
pressure. Taking the case of the cavalry sword 
with 33-in. blade, a weight of 32 1b. must be sus- 
tained without the least deflection from a straight 
line ; it must support 36 lb. without going right 
down ; and, thirdly, when pulled down so as to 
shorten the vertical height by 6in., the blade 
must completely recover its straightness. The 
blade is thus shortened on each side. 

2. Curve Test.—The point of the blade is caught 
in a socket, and itis bent round a curved steel 
plate, when it must come back to the straight ; 
this is done on each side of the blade. This test 
guards against a hard brittle steel, as test No. 1 
does against the use of too soft a metal. 

3. Striking Tests.—The blade is inserted in a 
socket, and a strong steel spring—liberated by 
means of a cam—gives it a sudden blow on a block 
of oak ; this is done on both edge and back. The 
flat blade is then struck, on each side, by the same 
spring socket, a blow on a flat metal plate. In 
each of the above tests, the blade must not be in 
the least deflected from the straight. This mode 
of testing gives a more sudden and equable blow 
than the old plan of striking by hand, and guards 
against flaws in the metal, as well as brittleness. 

Bayonets, whether triangular or sword-shaped, 
are subjected to the above tests, with the exception 
that the blows in test No. 3 are struck by hand 
on a block of oak, as the blade is too short for use 
with the spring socket. The vertical weight to be 
withstood without deflection is also increased. 

It will be at once apparent that these tests are far 
more severe than the old ones already detailed, and 
it is but fair to remember this fact in reading that 
nearly 60 per cent. of the converted weapons failed 
to satisfy them, or 2600 out of the 4398 re-tested 
up to February 8 last. The absolute inefficiency of 
the arms is, however, clearly established thereby, 
as the new system of testing had been laid down 
before this inquiry commenced. Sir John Adye 
stated in evidence that he considered the superin- 
tendent of the factory responsible for both the 
systems of conversion and the sufficiency of the test. 
General Dixon did not hesitate to accept the re- 
sponsibility of having determined the tests for the 
converted weapons, which he settled in consulta- 
tion with his subordinates, and which were sub- 
stantially the same as those in use as far back as 
the War Office records extend. The Committee, 
however, express some doubts whether, in carrying 
out the subsequent conversion, every blade was sub- 
jected to the full spring and blow after alteration. 

As regards the failure of the Martini-Henry 
triangular bayonets of one or two regiments in the 
Soudan, much information may be gathered from 
the inquiry into the defective naval weapons. We 
have, in addition, the express statement of Colonel 
Arbuthnot, superintendent Royal Small Arms 
Factory, in a lecture delivered last year at the 
United Service Institution. He explains that the 
earlier Martini-Henry bayonet weighed only half an 
ounce or so more than the Snider bayonet, although 
it was 44 in. longer, the increased length having 
been given to compensate for the shorter barrel 
of the new rifle; more metal was, however, after- 
wards added. Moreover, some of the bayonets 
found defective were the old Snider bayonets 
bushed and altered to fit the Martini-Henry barrel 
—another instance of conversion. 

In summing up, while we do not presume to 
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pronounce judgment upon individuals, and still less 
desire to attribute to them corrupt motives—as has 
been too freely done by some irresponsible and 
ignorant persons—it is impossible to animadvert too 
strongly upon the miserable system, or rather want 
of system pursued by the War Office and Admiralty 
authorities. The whole history of the supply of 
side-arms to the Navy, and we may add to the 
Army, reveals a laxity of procedure almost incom- 
prehensible in these days of boasted progress in our 
wnilitary organisation. The old swords and bayonets 
manufactured under the much-abused Board of 
Ordnance stand approved, while those issued in 
recent years are condemned wholesale. Had the 
Ordnance Select Committee, which was dissolved in 
1868, continued to exist, this question of converting 
the cutlasses and cutlass-bayonets would doubtless 
have been submitted to it, and would probably 
have been treated otherwise than it was by the 
Director of Artillery and the naval authorities. 
That Committee included representatives of the Navy 
and of each branch of the military service ; it num- 
bered among its members practical soldiers and 
sailors as well as more distinctly scientific officers. 
It is true that it was found necessary, some few 
years back, to form the present Ordnance Com- 
mittee, but, we doubt whether it is such a truly 
representative body, and its functions are certainly 
more limited. 

One point requires to be specially noticed, the 
almost complete disregard by the War Office of the 
efficiency of swords and bayonets as compared with 
that of fire-arms, and yet upon the former the lives 
of our troops depend in the last resort, while every 
alteration in a rifle has been carefully considered 
by special committees, and made the subject of 
exhaustive trials, the adoption of new patterns of 
side-arms, or the conversion of those already in 
existence has been apparently left to the discretion 
of an officer who may be quite new to this particular 
work, and is, therefore, compelled to rely chiefly 
upon his subordinates. 

The evil consequences of the system which per- 
mits of officers being pitchforked from any ordinary 
staff appointment into a situation demanding pecu- 
liar qualifications and a special technical training, 
have already been noticed in our columns. It is 
not too much to say that they have been fully ex- 
perienced in other manufacturing departments 
besides the Small Arms Factory. 

The Table below gives the result of the vertical 
pressure test as supplied to certain foreign arms 
obtained for the Committee, and tested at Enfield. 
It will be seen therefrom that all withstood a 
greater strain than the converted naval arms, with 
the exception of the Greek naval cutlass, which 
bent at 28 1b.—certainly a most flexible weapon. 


Foreign Arms obtained for the Committee and Tested at 


Enfield. 
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sword bayonet} 19} |} 1 74 | 160 Snider system. 
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Portuguese sword bayonet.. | 93 
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> triangular bayonet | 174 | 018 | 40) 
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Greek naval cutlasses .-| 263] 2 3 28 
United States naval cutlass 264 | 1154 48 
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We may notice that some of the recent amateur 
tests applied to bayonets and swords have been very 
misleading. As has been pointed out in a letter in 
the Standard by an evidently practical volun- 
teer, it would be better in action to have a weapon 
which bent to a certain extent, than one of hard 
brittle metal, which would be liable to break. 

Before the conclusion of their labours, the Com- 
mittee made a special recommendation tothe Secre- 
tary of State for War that all the converted cut- 
lasses and cutlass-bayonets should at once be 
withdrawn from the Navy, and that the old unal- 
tered curved cutlasses should be issued from store ; 
further, that either triangular bayonets, or the new 
Enfield-Martini sword-bayonets should be issued 


to replace the cutlass-bayonets. It was subse- 
quently arranged that the cutlasses should be tested 
before issue so as to sustain a vertical pressure of 
40 lb. without deviating from the straight line, and 
also a shortening of 3 in. without injury. The 
Admiralty chose the new sword-bayonet, which is 
doubtless an excellent weapon, and we may men- 
tion that, as scabbards have to be provided for the 
20,000 obsolete cutlasses, and 26,000 sword-bayonets 
procured by contract, the exchange involves an im- 
mediate expenditure of 26,4301. Happily the state 
of these arms has been discovered while we are at 
peace with all the world, or the conversion of 1871 
might have proved indeed a costly one for the 
country. 








THE MANCHESTER EXHIBITION. 


THE Manchester Exhibition has been conceived 
and carried out with the avowed intention of sur- 
passing all other displays of the same kind which 
have taken place in the kingdom. At the present 
moment, when a good deal still remains to be done, 
it is scarcely possible to say definitely whether this 
intention will be completely realised; but it is 
certain that we should have to go back to the year 
1862 to find an exhibition that could vie with that 
which is now approaching completion in the manu- 
facturing capital of Lancashire. Exhibitions, like 
all other productions, grow better as experience 
accumulates ; and it may well be that Manchester 
will be able in a few days to lay before its visitors a 
sight which, when all its advantages are inspected 
and duly considered, will be superior to anything 
yet seen in the British Isles. On this point we 
prefer to suspend our judgment for a time; but 
we can unhesitatingly affirm that every one of the 
last four annual displays at South Kensington must 
give the precedence to that which will be opened 
next Tuesday, both as regards the size and value of 
the exhibits, and the number of subjects over 
which they extend. The single section devoted to 
machinery in Manchester quite eclipses the Inven- 
tions Exhibition, which was designed to include all 
that was best and newest in mechanics; while the 
Fine Art Section is a feature which has quite disap- 
peared from recent displays of this kind. All the 
attractions which drew the holiday crowds in London 
will be repeated on a large scale. Thereisan ‘‘Old 
Manchester and Salford,” as large as a decent 
village, and replete with historical and antiquarian 
interest. The illuminated fountains will throw 
twice the quantity of water and be illumined by 
double the light of those managed by the late 
Sir Francis Bolton ; while the grounds lend them- 
selves most successfully to picturesque treatment 
at night, by means of coloured lamps and such-like 
devices. 

The area of the grounds of the Manchester Exhi- 
bition is 45 acres, as against 22 acres at the Colonial 
and 35 acres at the Liverpool Exhibitions. Of this 
space 14 acres are covered with buildings, and 
135,000 square feet have been allotted to machinery, 
which is half as much again as was devoted last 
year to the purpose in the combined exhibitions of 
London, Liverpool, and Edinburgh. The entire 
building stretches east and west 1400 ft., and north 
and south 1020 ft., and at one point a vista 1200 ft. 
long can be seen, forming the nave or central 
avenue of the building. On the north side are the 
Botanical Gardens, which have long been a favourite 
resort of the Manchester people, and on the south 
side there is a field in which there has been erected 
an immense toboganning slide, as well as an enor- 
mous grand stand overlooking the recreation ground, 
where sports of various kinds are to take place. A 
railway station has been built on this side, opening 
directly into the Machinery Section, so that visitors 
can alight under cover. 

The architects for the buildings are Messrs. Max- 
well and Tuke, who have adopted different methods 
of construction in the two principal portions. In 
the main structure the roof is carried on groups of 
pillars made of 5-in. flanged cast-iron pipes. There 
are usually three pipes to agroup, and at the joints, 
a plate, common to the three pipes, is bolted in 
between the flanges to stiffen the whole. Unlikely 
as these materials would seem to be they produce a 
very good effect, and form capital pillars. They 
carry a light wrought-iron roof, covered with corru- 
gated iron and glass. The spaces between the 
pillars are filled in with imitations of old Cheshire 
houses, worked into shop fronts to serve as stalls 
for the exhibits. At the centre of the naveis a 





dome 90 ft. in diameter, of the lightest construc- 





tion we ever saw. In the machinery department 
the necessity of providing for the line shafts, has 
caused solid cast-iron columns to be used. Here 
the pipes appear in the roof, which has hollow 
principals 2 in. in diameter, with 1 in. gas-pipe 
tie-bars. The purlins are also hollow, of the same 
section as the principals. The shed containing the 
machinery in motion measures 510 ft. by 250 ft., 
and is divided into seven bays. Next to this comes 
the machinery at rest in a building 180 ft. square, 
while at the end is the electric lighting shed 140 ft. 
by 100 ft. In all these we find a new and most 
convenient feature in the form of galleries which run 
all round, and in some instancesacross. These gal- 
leries are empty, and are intended solely for sight- 
seers, who will be able from this point of view to 
gain a good idea of the entire show, and to pick out 
the parts likely to interest them the most. As 
regards the electric machinery, this will be the only 
point of view for the general public, as the building 
is too full of shops and machinery to render it safe 
for visitors. 

In the machinery shed there are six lines of 
shafting, each line being divided in the middle. 
Four large engines, which form one of the most 
striking features of the show, drive these shafts. 
These engines are by Messrs. Daniel Adamson and 
Co., of Dukinfield, by Messrs. Musgrave and Sons, 
Limited, of Bolton, by Messrs. J. and E. Wood, 
Bolton, and by Messrs. Hick, Hargreaves, and Co., 
of Bolton. The first are compound condensing 
engines with cylinders 16in. and 20in. in diameter 
respectively, with a stroke of 3ft. They are fitted 
with the Wheelock expansion gear which we illus- 
trated in connection with the Inventions Exhibition. 
The flywheel is 16ft. in diameter and is grooved 
for eight ropes of 1#in.in diameter. There is, of 
course, no condensing water in the Exhibition, and 
consequently the steam cannot be expanded below 
the atmospheric limit. Messrs. Musgrave and Sons’ 
engines have cylinders 21 in. and 37 in. in diameter, 
with a stroke of 4ft., and are fitted with a new 
form of Corliss valve in which the feature of 
novelty is’a traversing movement which continually 
alters the position of the valve, and thus prevents 
grooving. The flywheel is 20 ft. in diameter, and 
carries 15 ropes, each 1} in. in diameter. Onits 
inner side it has belts to gear with a barring engine 
of a type we have already illustrated. Messrs. 
Wood show a single horizontal engine, with a 
cylinder 25 in. in diameter by 5 ft. stroke. It 
is fitted with Corliss gear, and drives a flywheel 
24 ft. in diameter grooved for 15 ropes 1} in. in 
diameter. The engine of Messrs. Hick, Har- 
greaves, and Co. has a cylinder 18 in. in diameter 
and 4 ft. stroke, and runs at 60 revolutions per 
minute. It is fitted with Corliss valves with Inglis 
and Spencer’s improvements, and with Knowles’s 
supplementary governor. The flywheel is 20 ft. in 
diameter and has four grooves ; it is fitted with a 
barring engine which we have already illustrated. 
These engines are all placed along the central 
avenue of the building and form splendid ex- 
amples of Lancashire engineering, particularly in 
the matter of rope-driving, which has attained to 
greater perfection here than in any other part 
of the kingdom. Steam is supplied by ten steel 
Galloway boilers, each 30 ft. long by 8 ft. in dia- 
meter, and erected in a row. 

The electric light department has its own engines. 
At the entrance there are two very noticeable en- 
gines by Messrs. Mather and Platt, of Salford ; 
they have been designed to serve the purposes of a 
central station electric lighting, but of this we shall 
have more to say when we come to speak of the 
illumination ot the building. The engines are of 
the marine type, and are not coupled together. 
Each has a cylinder 20 in. in diameter by 2 ft. 6 in. 
stroke, and drives a flywheel 12 ft. in diameter by 
30 in. wide, rounded for two 13 in. bolts. The 
steam is cut off by a Rider valve fitted with Mather 
and Holgate gear, which we hope to illustrate in an 
early issue. Messrs. Robey and Co., of Lincoln, 
have three engines in this section, two with Proell 
gear, and the third with the usual automatic expan- 
sion. Messrs. Ruston and Proctor have a com- 
pound engine with automatic expansion gear, while 
Messrs. Hornsby and Co. supply two engines. The 
first has cylinders 16 in. and 30 in. in diameter, 
with a stroke of 2 ft. 4 in., and the second 
is a simple engine with a cylinder 15 in. by 
2 ft. 2in. A compound engine by Messrs. William 
arf John Yates, of Blackburn, occupies a small 
annexe. It has cylinders 14 in. and 25 in. In 
diameter by 42 in, stroke, and two governors, The 
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first controls the Corliss valves through a scroll 
cam, and the second operates a trip mechanism 
which stops the engine should the proper speed be 
slightly exceeded. There are also smaller engines 
by Messrs. Davey, Paxman, and Co., and by Messrs. 
Mather and Platt. The shafting in the dynamo 
shed is of steel, 44 in. in diameter, and was erected 
by Messrs. Perkins, Son, and Barrett, of Bradford. 

Such a liberal provision of motive power implies 
a vast number of machines to be driven. As one 
stands in the central gallery and surveys the seven 
bays, each 250 ft. long, on either side of him, he 
realises what a vast industry engineering and 
machine making is in Lancashire and Yorkshire, 
and how wide is the field over which it extends. 
Textile machinery naturally attracts the first notice, 
and here we find large exhibits by such firms as 
Mr. John Tatham, of Rochdale, Messrs. Curtis, 
Sons, and Co., of Manchester, Messrs. Dobson and 


Barlow, of Bolton, Messrs. Mather and Platt, of |" 


Salford, Mr. Joseph Stubbs, of Manchester, Messrs. 
Butterworth and Dickinson, of Burnley, Messrs. 
Platt Brothers and Co., of Oldham, Messrs. Howard 
and Bullough, of Accrington, Messrs. Crighton and 
Sons, of Manchester, Mr. Samuel Brooks, of Man- 
chester, Mr. Samuel Walker, of Radcliffe, Messrs. 
Asa Lees and Co., of Oldham, and a host of others 
whose names are intimately connected with the rise 
of the cotton trade. Machine tools form another 
Manchester industry, and are represented by the 
productions of Whitworth, Craven Brothers, 
Massey, Luke and Spencer, Kendall and Gent, 
Sharp, Stewart and Co., Hulse, Heap, Lee and 
Hunt, and many others. We could compile 
similar lists with regard to pumps, engines, 
economisers, gas engines, and many other manufac- 
tures, but they would only grow wearisome, and 
are scarcely needed to emphasise the fact which we 
have been trying to convey, namely, that the 
Machinery Section of the Manchester Exhibition is 
of immense size, and will repay the trouble ofa 
visit from the furthest point of the kingdom on the 
part of all who are interested in mechanical matters. 

The poor financial results achieved by the recent 
exhibitions in London and Liverpool have cast a 
doubt on the ability of such shows to pay their way 
in the provinces. But it must be remembered 
that within a radius of 30 miles of Manchester 
there is as large a population as within the same 
distance of London, and that within this area all 
the people are more or less experts in some one or 
other of the branches shown in the Exhibition, and 
thus they will feel a greater interest than the 
holiday throng which crowded the gardens and 
neglected the building at South Kensington. Even 
the women and children will recognise differences 
between one mule and another, and between the 
looms of different makers, and will carry back to 
the manufacturing villages tales of the devices to 
lighten the toil of the factory hands, which will 
spur the less enterprising to go and see for them- 
selves. And thus, without reducing the entrance 
fee to a nominal amount, it may be confidently 
expected that the whole population will go to learn 
and compare, and also to indulge in a just feeling 
of pride in the success of their own show. 








THE EIFFEL TOWER. 

As soon as the construction of the Eiffel Tower in 
connection with the Paris Exhibition of 1889 was 
decided on, the works were commenced and pushed 
forward with so much activity that very shortly 
the first portion, that is, the foundations of the four 
columns forming the base, will be finished, and it 
will be of interest to describe them before they are 
covered up out of sight. As is well known, the 
tower, 984 ft. in height, will rest on a base oc- 
cupying a square, and be carried by four steel 
columns, supported on masonry piers, 328 ft. apart 
from centre to cenire. The axis of these founda- 
tions coincides with that of the Champ de Mars, 
and their sides are perpendicular to the Seine ; 
they occupy the site which, since the 1878 Ex- 
hibition had been utilised as a garden. The 
two masonry piers nearest to the Seine are in 
ground which the old maps of Paris indicate as 
having been occupied by an arm of the river, so 
that there is no wonder that the excavations 
revealed the presence of water a short distance 
below the surface. The further piers, on the 
contrary, rest in firm gravel, entirely free from 
water. On this account different methods had 
to be followed in constructing the foundations 
of the two sets of piers. Those nearest the Seine 





are being formed with caissons sunk by compressed 
air. The ground over the whole surface of each 
pier was first removed to a slight depth, and then 
at the bottom of this rectangular excavation were 
placed four large wrought-iron caissons 49 ft. 3 in. 
long by 19 ft. 8in. wide, and 10 ft. high. About 
6 ft. above the bottom of the cassion a platform or 
roof was made carried on a series of girders 18 in. 
deep. These caissons are placed in such a way that 
their principal axes are parallel to the diagonal of 
the excavated rectangle, which converges towards 
the centre of the base of the tower ; it is in the 
same direction that all the angles of the structure 
lie, and the thrusts be exerted. The cassions thus 
arranged, as shown in the annexed diagram, are 











provided with the ordinary pneumatic appliances 
on the floor of the partition above referred to, 
the space beneath serving as a commodious work- 
ing chamber, which is lighted by électricity. The 
work of sinking is done by ten men in each 
caisson. Is is kept up continuously day and night, 
and a daily average progress of 15 in. or 16 in. 
is made. The ultimate depth of the bottom of 
the caissons is 32 ft. 9 in. below the ground level. 
At the end of last week the four caissons of the 
piers nearest the centre of Paris were almost 
erected. Those for the corresponding piers are 
nearly in their final position. The work on the 
two piers furthest from the Seine is much more 
advanced ; they have been built on the ground 
over an invert of béton 6 ft. thick, and are 
finished each with four skewbacks at an angle of 
52 deg. to carry the arches of the tower. The 
superstructure will rest on 3 ft. of masonry on top 
of the piers, and a double bedplate of cast iron 
and steel. These will be secured to the masonry 
each by two holding-down bolts built into the 
piers, 4 in. in diameter, and 23 ft. long. 

Special precautions have been taken for passing 
off harmlessly underground the atmospheric elec- 
tricity which will accumulate on this gigantic 
lightning conductor. A commission of electricians 
was appointed to consider this question, and to 
point out the precautions that should be taken. 
They consist in sinking below the foundations 
ten cast-iron tubes 20 in. in diameter, which are 
connected with the metallic structure. In a few days 
the ground around the foundations furthest from the 
Seine will be filled in, and only the skewbacks to 
carry the framework will be visible. When the 
caissons of the other piers are sunk they will be 
filled with béton, and the masonry base will be built 
upon them. Nothing has yet been definitely fixed 
as to the elevators. There will be one in each in- 
clined column, and from a level of 490 ft. there 
will be only two which however will work vertically. 
Several different types have been under considera- 
tion. It is calculated that the pressure of the tower 
on its base will be about 57 lb. per square inch; the 
effect of wind is allowed for in this estimate at 
about 33 per cent. It is also calculated that the 
maximum oscillation at the summit of the tower 
will not exceed 7 in. 


LITERATURE. 


A Synopsis of Elementary Results in Pure Mathematics, 
containing Propositions, Formule, and Methods of 
Analysis, with Abridged Demonstrations. By G. S. 
Carr, M.A. London: Francis Hodgson ; Cambridge : 
Macmillan and Bowes. : 

Tue publication of this work was commenced in 

1880 ; sixteen sections have been issued separately, 

completing now the division Pure Mathematics. In 

one 8vo. volume of about a thousand pages, the 
author has brought together, admirably arranged 
and classified for ready reference, nearly six 
thousand numbered articles comprising practically 
the whole of the fundamental theorems, formule, 
and processes in every branch of mathematics. 

This work, the first of its kind, is designed to give 

in small compass the substance of all other mathe- 

matical works, so as to be in itself a substitute for 

a whole library of them. 

It is not essential that we should carry in our 














minds the completed chains of reasoning leading up 
to the principles which we nevertheless profess to 
understand, and to be able to apply correctly. 
Neitheris it necessary, in revising what we wish to 
be familiar with, frequently to read all the details 
of an elaborate demonstration. Here we have the 
happy thought in which the plan of the work 
originated. In general only the salient points 
of a demonstration are indicated in articles of 
an average length of an inch of page to each; 
but by the boldly printed reference numbers the 
reader can, if he pleases, go back and back 
upon the links in the chain of demonstration 
from the highest theorem to elementary principles. 
Repetition, otherwise necessary, is thereby avoided, 
and at the same time the connection of theorems 
and the course of evolution of formule are more 
clearly exhibited. Although the object of the 
synopsis is to supplement only and not to supersede 
the usual text-books, the clearness of statement 
is such that without any other book, a student 
who has already some knowledge of mathematics 
will find it a great saving of time to use this volume 
as aguide to higher attainments. 

The publication of Professor Rankine’s ‘‘ Applied 
Mathematics” in 1859, commenced a new era in 
engineering literature in this country. Before that 
date, authors generally adapted their methods to 
the minds of their readers ; but since then authors 
have adopted only the methods best suited to the 
nature of their subject, and those readers who have 
not the requisite mathematical knowledge, have 
had, in many instances most reluctantly, either 
to confess or to conceal their inability to under- 
stand the demonstrations of the ablest writers on 
engineering science. Hydrodynamics, thermo- 
dynamics, elasticity, and electricity, as practical 
sciences, have, in the last thirty years, been recon- 
structed on a basis of pure mathematics. Engi- 
neers who would be able to apply in their best form 
the higher principles in the execution of work, 
must be competent to follow mathematical demon- 
strations often involving symbols and processes far 
beyond the logarithms and quadratic equations, 
which, thirty years ago, were the highest attain- 
ments of the majority of those who are now our 
engineers. The exactions of the practical duties 
of most professional men render it impossible that 
many of them can be profound mathematicians con- 
versant with every theorem bearing upon their work. 
The desire of every man is, however, to fully un- 
derstand what he is about, and often bitter regret 
is felt when the required knowledge is presented to 
him in the cup of Tantalus. Four years ago, Sir 
William Thomson at a lecture at the Institution of 
Civil Engineers, exclaimed ‘‘ If any of you wish to 
understand electricity—I have the book in my hand 
—read Maxwell!” Every one present did wish, 
but few were able to read, and the recommendation 
was received with only laughter. To those who 
wish to get out of the class of non-readers of 
Maxwell, we confidently recommend this ‘‘ Synopsis 
of Mathematics.” 

The divisions of the book are: Algebra, Theory 
of Equations and Determinants, Plane Trigono- 
metry, Spherical Trigonometry, Elementary Geo- 
metry, Geometrical Conics, Differential Calculus, 
Integral Calculus, Calculus of Variations, Diffe- 
rential Equations, Calculus of Finite Differences, 
Plane Co-ordinate Geometry, Solid Co-ordinate 
Geometry. Then comes an index of ninety pages 
giving reference to all the articles on pure mathe- 
matics contained in 900 volumes of transactions of 
learned societies, which may be consulted at the 
British Museum Library. The Library press 
numbers are given in the Index. There is also a 
chronological table giving the years corresponding 
to the volume numbers for each of the thirty-two 
series of transactions included in the Index. 

We cannot adequately set forth in this notice the 
high estimation we have of this work. The section 
on the Integral Calculus combines the advantage of 
a systematised and complete table of integrals with 
full explanation of the methods of solution in every 
case. The first three pages treating of the Calculus 
of Variations exhibit the principles of this calculus 
in a very condensed but lucid form. Under “ Dif- 
ferential Equations” we have a very complete re- 
sumé in brief of the work of Boole. The engravings 
in the work are numerous and well executed, espe- 
cially those referring to geometry and geometrical 
conics, where a distinguishing thick line is employed 
with excellent effect. The work is beautifully 
printed ; the most important formule stand out 
clearly in block-letter type, and the abridged nota- 
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tion used is very convenient. It is seldom that 
English mathematical works are in advance of Con- 
tinental productions, but in this case a French re- 
viewer acknowledges with regret that there is no 
similar work in his own language. 

We hope this volume will be so well received 
that the author will be encouraged to proceed with 
the promised volume on ‘‘ Applied Mathematics.” 





NOTES. 


BurMEsE GOLD. 

SaMPLEs of gold found on the banks of the Meza, 
atributary of the Irrawady, about 30 miles from 
the latter river and to the westward of Katha, have 
been analysed by Mr. R. Romann. One speci- 

men was found to contain 87.66 per cent. of gold, 
' 6.96 per cent. of silver, and a residue of copper 
pyrites, quartz, magnetic oxide of iron, and other 
matters. Another specimen contained 74.83 per 
cent. of gold and 2.86 per cent. of silver, together 
with 2.53 per cent. of platinum, 7.04 per cent. of 
iridosinine, 7.08 per cent. of zirconia, and 5.66 per 
cent. of silica. 


Sea TELEGRAPHY. 

Mr. Edison, who is sojourning at Fort Myers, 
Florida, has been developing a plan for telegraphing 
between ships at sea. This is not fully disclosed as 
yet, but it is stated to differ from the plans of 
Professor Trowbridge and Mr. Graham Bell, who 
employed wires hung into the sea and charged by 
electricity. Mr. Edison uses short and long explo- 
sions which are transmitted through the water and 
interpreted by the telephone. He has succeeded 
in telegraphing in this way between ships several 
miles apart, and is still engaged in perfecting the 
system. The object of the apparatus is to supple- 
ment the usual speaking trumpet and fog signals 
employed at sea. 


Tue Action or NitRoGEN on [Ron. 

Mr. H. N. Warren has subjected specimens of 
iron—for instance, a fine merchant iron-—to the 
action of nitrogen in ammonia gas while at a bright 
red heat, and found that on cooling it showed an 
intense white surface with increased hardness. Its 
fracture was crystalline, and resembled that of 
siliconised steel. 1t also showed the presence of 
nitrogen under analysis, through the formation of 
ammonia. Copper bars also showed similar changes 
when subjected to nitrogen in the same way. Some 
of the bars split up on being brought into the atmo- 
sphere before they were cold. Mr. Warren thinks 
this phenomenon due to their absorption of ammonia 
while heated, and expulsion of it when cooled ; an 
effect similar to the absorption of oxygen by silver. 


SuFFOCATION IN WELLS. 

M. Gréhaut recently read a paper at a meeting 
of the Biological Society of Paris on ‘‘ The Preven- 
tion of Accidents from Suffocation while descending 
Wells.” The cause of suffocation under such cir- 
cumstances is the presence of carbonic acid gas ; and 
M. Gréhaut suggested the following plan for dis- 
charging the gas from the well. A pipe some 
10 ft. or 12 ft. deeper than the well is let down 
into it and secured by the sides of the well. A 
grate on which a fire can be built is then to be 
placed around this pipe at the level of the ground, 
and a second pipe larger than the first is then to be 
place upon the grate having the first pipe inside. 
On the grate between the pipes a fire is to be built, 
which, heating the inner pipe, will create a draught 
and draw off the noxious gas. 


New Smatt-CauiprE Rirtes ror DENMARK. 

The Danish War Minister has asked for a vote of 
4,100,000 kroner for 42,000 rifles of the new Danish 
model and 8,400,000 cartridges for the same. The 
minister says in his statement that the extensive 
series of experiments which have been going on for 
several years both as regards the details of the con- 
struction of barrel and ammunition, and a practical 
magazine mechanism for loading, have led to a 
favourable result, and that there is no reason for 
deferring the adoption of the new model. It will 
in many instances be necessary to obtain the neces- 
sary machines, &c., for the manufacture from 
abroad, but the greater portion of the work in con- 
nection with the manufacture of the rifles and am- 
munition is intended to be carried out at the Danish 
artillery establishments. 


Nose. Broruers, St. PETERSBURG. 
During the last few weeks rumours have been 
current as to the above firm having sold their 
stablishment to the Rothschilds, of Paris, for a 





sum of 27,000,000 roubles. This report is now 
being authentically contradicted from head-quarters 
as entirely groundless. The business was formed 
about ten years ago by two Swedish gentlemen, the 
brothers Ludwig and Robert Nobel, and has since 
been turned into a limited company. Most of the 
shares are held by the founders of the firm and a 
third brother, Mr. Alfred Nobel, who is a large 
dynamite manufacturer at Paris. The business has 
greatly increased during the last few years, and the 
export of petroleum is assuming large proportions. 
They have a branch at Berlin, besides agents in 
Austria, Holland, Belgium, England, Sweden, 
Norway, Denmark, &c. The export to the Scandi- 
navian countries has risen from 5504 barrels in 
1885 to 26,685 barrels in 1886. 


ConTRACT OF THE Lisson Harsour Works. 

Tenders for the contract of the Lisbon Harbour 
Works were delivered on the 26th March last. Two 
tenders were presented, one from Mr. Hersent, 
engineer and contractor at the recent Harbour 
Works at Antwerp, another from Mr. F. W. 
Reeves, civil engineer and contractor. In Mr. 
Reeves’ tender some alterations on the adopted 
Government plans were suggested. The authorities 
having regarded the suggestions as against the con- 
ditions of the contract, this tender was not further 
taken into consideration. In Mr. Hersent’s tender, 
which has now been finally accepted and the con- 
tract signed, it is proposed to undertake the works 
as specified on the Government conditions. Mr. 
Hersent further included in his estimate of 
2,397,778l. the embankment works from Alcantara 
to the Cordoaria, as well as the construction of a 
railway from Lisbon to Belem and Cascaes, receiv- 
ing a concession of this railway for 99 years. There 
being some protests from the Royal Railway Com- 
pany against this last part of his tender, Mr. 
Hersent willingly abstained from it and accepted 
without any further condition the contract of the 
Harbour Works for the above-named amount The 
embankment works from Alcantara as far as to the 
Tower of Belem,* including the construction of the 
small St. Amaro basin, have now been given together 
with Mr. Hersent’s suggested railway and other 
needed communications to the above-mentioned 
railway company, in form of a concession without 
any Government subvention. Thanks to the efforts 
of the eminent statesmen, Mr. Aguiar, Mr. Men- 
donca Cortez, and Mr. Navarro, present Minister 
of Public Works, the qustion of the Lisbon Harbour 
improvements has now so far been settled. The 
Society of Civil Engineers, the Lisbon Commercial 
Association, and many other corporations as well as 
the whole political press, have unanimously supported 
the well-founded efforts to bring forward an under- 
taking from which doubtless presently depends the 
development of this well-siiuated harbour, and to 
a large extent the commercial welfare of the 
Portuguese kingdom. 


Brick PAVEMENTS. 

In towns around iron works, old firebrick has been 
used as a roadway, the broken pieces of furnaces 
and linings being thrown down and receiving no 
further treatment than what is afforded by constant 
and heavy teaming, which soon reduces the surface 
to regularity, affording easy traction, while it gives 
an excellent foothold for horses. Based upon this 
experience, the city of Steubenville, Ohio, U.S., 
about two years ago, tried firebrick for paving the 
principal street, and the results have been exceed- 
ingly satisfactory, for after being exposed to heavy 
traftic, there have been no repairs nor signs of wear 
during the experience of two years. The method 
of laying consisted in removing the surface of the 
street to a depth of 1ft., and then replacing 4 in. 
of sand, 4in. of gravel, and then 4 in. of firebrick 
set on edge. The cost of this pavement, as put 
down for the city by contract, amounts to 83 cents 
per yard, while either asphalt or Belgian paving 
would cost 24dols. per yard. It is somewhat re- 
markable that this use of brick should not be 
applied for street paving of western cities until this 
late day, for the absence of stone of suitable hard- 
ness, and in many instances of any stone at all, 
has stimulated inventors to the production of nume- 
rous kinds of artificial pavements for covering the 
alluvial soil composing the streets of many of these 
cities. Blocks of wood subjected to antiseptic 
processes and set on end, were extensively used for 
street paving ; and the patents covering the appli- 
cation were of great value, and the subject of 
certain celebrated causes in American patent litiga- 





tion. These wood pavements did not prove suc- 
cessful, and have been abandoned, being replaced 
by more expensive pavements of a permanent 
nature. It is only this use of firebrick which con- 
stitutes the novelty of this application, for there 
have long been ordinary brick street pavements in 
Holland, and it may be from this source that the 
Dutch settled towns of central New York ob- 
tained the ideas which led to their use there. In 
the island of Nantucket, which was for many years 
exclusively devoted to the whale fishery, there are 
some brick street pavements laid so many years 
ago that neither recollection nor tradition fixes 
upona date for their origin. Broken firebrick is 
frequently used for filling under floors of industrial 
buildings, which rest upon the ground, as the bricks 
keep the moisture, and therefore decay from the 
wood to a greater extent than would be the case if 
the earth were in contact with the wood, or if there 
was aconfined space between the earth and the 
floor. 


Russtan TRADE IN 1886. 


The Russian Minister of Finance has just pub- 
lished a report upon Russian trade in 1886, in 
which he admits that there was a falling off in the 
exports amounting to 109,151,000 roubles, or nearly 
20 per cent. less than the total of the previous year, 
and a falling off of the imports of 96,684,000 roubles, 
or 20 ~~ cent. also less than the figure for 1885. 
In other words, the volume of Russian trade 
diminished last year by nearly 20,000,000/., which 
the minister has to admit is unsatisfactory, although 
claiming consolation out of the misfortune because 
the ‘‘balance of trade, nevertheless, was in the 
favour of Russia.” This is very poor comfort for 
Russia, and will not do much to stimulate those 
who know that the diminution of the export of 10 
millions’ worth of corn, &c., last year, meant that 
that amount of products was allowed to rot in the 
barns or on the fields of the peasants, which, under 
happier circumstances, might have been exchanged 
for foreign manufactured goods of value to the 
public. The present Minister of the Interior, 
Count Tolstor, confiscated a few years ago all the 
books on Free Trade existing in Russia, and hence 
there is little hope for a change of the Protectionist 
system until Russia finds that, if she wants to dis- 
pose of her raw products, she must consent to take 
in return articles manufactured by Europe. To 
expect in these times of close competition that 
Europe will pay her in gold for her corn is to ex- 
pect the impossible. Every day the colonial 
markets are borrowing, and although they levy duty 
on foreign goods their tariffs are a mere trifle com- 
pared with the elaborate Protectionist system of 
Russia. Ten or twenty years ago Russia might 
have persisted in her policy of heavily taxing ma- 
chinery, iron, and coal with a decent amount of 
expectation of the corn market of Europe changing 
in her favour, but to-day, when India is becoming 
more and more a wheat-growing country, and every 
colony is pouring. its rival products more largely 
and more cheaply into the European market, to 
persevere in the present course is sheer madness. 
If Russia were not so greedy she would see the 
benefit of such reciprocal trading as the exchange 
of her corn, &c., for duty-free materials for cheap 
railways. At present she is raising a loan of 
10,000,0001., ostensibly for railway construction. 
Only a fraction, however, will be really applied to 
that purpose, and even when added to what has 
been already sanctioned by the State, will not 
amount to so much as Canada is spending without 
effort on new railways this year. We are very 
sorry, but in spite of this there seems no hope of 
Russia lowering her heavy duties on iron and coal 
for the present. ; 


TRIPLE-ExPANsion ENGINES. 

An interesting table has been compiled to show 
the difference in the fuel consumption of a number 
of steamships, part of which had compound, and 
part triple-expansion engines. The results of the 
working of eleven compound and nine triple-expan- 
sion engines are given in the table, which was at- 
tached to a paper recently read at the North-East 
Coast Institution of Engineers and Shipbuilders, by 
Mr. J. P. Hall. The paper was an attempt to dis- 
cover the relative value of the two kinds of engines 
‘‘from a shipowner’s point of view,” and after 
dealing with the questions of space, of wear and 
tear, and of the life of the different kinds of 
boilers, the writer dealt with the very important 
question of fuel consumption. The vessels, whose 
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performanceg are given, are of the cargo-carrying 
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type, many of them built by the company (Palmer's 
Shipbuilding and Iron Company, Limited) Mr. Hall 
is connected with, and where this is not the case he 
considered that the facts were equally to be relied on. 
Care was taken to select voyages where the weather 
was ‘‘ reasonably fine, and as nearly as possible uni- 
form.” The tables are thus arrived at: The ‘‘ con- 
sumption is taken at a speed of 10 knots, either 
increased or reduced, on the assumption that the 
power or coal varies as the cube of the speed,” 
and the consumption tables are thus brought to the 
speed of 10 knots with 1000 tons weight, and 1000 
knots steamed, for simplicity in comparison. Thus 
tested, the eleven steamers fitted with compound 
engines had a consumption of 19.748 tons on the dis- 
placement performance, whilst the nine triple-ex- 
pansion engined steamers had a consumption of 
14.859 tons on the displacement performance. On 
the deadweight performances the compounds had a 
mean consumption of 30.481 tons, and the triple-ex- 
pansion engines one of 22.744 tons. Thus the saving 
on the average of the vessels is 24.75 per cent. on 
displacement performances, and 25.38 per cent. on 
the deadweight performances. Mr. Hall gives in 
his table a number of instances in detail out of 
which these averages arise, one of which, being a 
comparison between two vessels owned by the same 
firm, and under the same superintending engineer 
of similar size and speed, as well as on the same 
voyage (from Liverpool to Bombay and back), may 
be thus given: 


Consumption of Coals per 1000 Tons carried per 100) Knots. 





| 
Displacement Performance. | 


Deadweight Performance. 


Saving in favour 


Saving in favour 
Result. | of Triple. Result. | of Triple, 
tons. per cent, tons. | per cent. 
18.892 29.555 | 
22.72 | 21.65 
14.598 23.156 | 


if 


Several other instances are given, but as they are 
like that above included in the general summary 
and result it is needless to quote more. The paper, 
when issued in the Transactions of the body named 
will be read with interest. 


Tue ManvuractureD Iron TRADE IN 1886, 

Although the development of the production of 
steel by the Bessemer and open-hearth processes 
has not been attended, to anything like a corre- 
sponding extent, with a decline in the finished iron 
trade, yet the statistics published by the British 
Tron Trade Association, show that the manufac- 
tured iron trade tends towards decay. The pro- 
duction of puddled bar in the United Kingdom was 
less by 294,424 tons in 1886 than 1885, and in each 
of the three preceding years there had been a falling 
off as shown by the annexed Table. The total 








Years Production of | Decrease or Increase on 
. Puddled Bar. | Preceding Year. 
| tons. | tons. 

188i 2,681,150 | 

1882 | 2,841,534 + 160,384 

1883 | 2'730,504 | — 111,030 

1884 | 2}237,535 | — 492/969 

1885 1,911,125 — 326,410 

1,616,701 | — 294,424 


1886 | 





decline of production since 1882 has not been 
less than 1,224,833 tons, while the increase in 
the production of steel, taking the Bessemer 
and open-hearth processes together, has been 
155,000 tons in the same interval. This means 
that in 1886 there were 1,069,833 tons less of 
finished materials produced than in the year 1882. 
The chief decrease during the past year was in 
South Staffordshire, where the falling off amounted 
to 110,602 tons, and the next was in the North of 
England, where it was 64,647 tons; South Wales 
shows a diminution of 49,419 tons. In Shropshire 
there was a notable decline in 1886. At the end of 
the year only 72 out of 165 puddling furnaces were 
In operation and three works were entirely stopped. 
The production of puddled bar, which was as much 
as 70,473 tons in 1884, was only 28,710 tons in 
1886. Out of 4246 puddling furnaces in existence 
in 1886 only 1338 were employed, which was 248 
less than in 1885. The present number of puddling 
furnaces is less than that found for any year since 
1861, when 4147 were in existence. Between 1861 
and 1864 the number rose to 6338, or about 53 per 
cent. In 1867-68-69 the number of furnaces was less 
than in 1864. Between 1869 and 1872 the number 





rose to 7311, and in 1875, in spite of the rapid con- 
current advance of the Bessemer process, the 
number of puddling furnaces had increased to 
7575. From that date the number declined, the 
falling off from 1875 to 1886 being 3329. As com- 
pared with ten years ago, 4667 furnaces have ceased 
to exist or have discontinued work, and if the 
capital invested in each furnace with its accessory 
appliances be taken at 1000/., the capital lost or 
become idle in this branch of the iron trade amounts 
to 4,667,000. The latest returns show that in the 
seven principal iron-producing countries of the 
world, the quantity of manfactured iron has de- 
creased by 566,639 tons. The chief items of 
decrease have occurred in the United Kingdom 
and the United States. 





LAUNCHES AND TRIAL TRIPS. 

On Saturday, April 16, the steel screw steamer Yar- 
mouth, a vessel of 1432 tons, which was recently built by 
Messrs. A. M‘Millan and Sons, Dumbarton, had her 
official speed trials on the Clyde. The mean speed 
guaranteed by the builders was 14 knots per hour, which 
was fully accomplished in a series of full-speed runs on 
the measured mile at Skelmorlie, the engines indicating 
about 2400 horse-power. She has been built to the order 
of the Hon. L. E. Baker, of Yarmouth, Nova Scotia, and 
is to be employed by the Yarmouth Steamship Company 
to carry  - sengers and mails between Yarmouth and 
Boston, U.S., a run across the Bay of Fundy of 
sixteen hours, for which service a subsidy is to be paid by 
the Dominion Government. The Yarmouth is a vessel of 
a type rarely seen on the Clyde, having a beam of 35 ft. 
to a length of only 220 ft., with a steel house on deck ex- 
tending almost the whole length of the vessel. There are 
berths on board for 300 passengers. The engines, which 
are of the triple-expansion type, were supplied by Messrs. 
David Rowan and Son, Glasgow. During the trial they 
worked most satisfactorily and smoothly. 


At Scostoun, near Glasgow, on Wednesday, April 20, 
Messrs. Charles Connell and Co. launched the Queen 
Victoria, a steel sailing vessel of about 1700 tons gross 
register, and measuring 247 ft. by 33 f€. 6 in. by 23 ft. 
She has been built to the highest class at Lloyd’s. 





On the following day the Carron Company’s new steel 
screw steamer Thames, built by Messrs. A. and J. Inglia, 
Glasgow, had her official trial trip on the Firth of Clyde. 
Like her consort, the Forth, she is intended for a new 
passenger trade between Grangemouth and London, and 
she measures 230 ft. by 31.2 ft. by 1435 ft. She is 
fitted with triple-expansion engines which indicate 
2300 horse-power. During a series of progressive speed 
trials to which she was subjected, with 400 tons dead- 
weight vargo on board, she steamed 15,33 knots per 
hour, the guaranteed speed being 14 knots. The Thames 
has a very complete electric light installation, consisting 
of 107 incandescent lamps, and extending even into the 
holds and cargo hatches. This installation was executed 
by Messrs. William Harvie and Co., Glasgow. 


The s.s. Paris, which has been built by Messrs. C. S. 
Swan and Hunter, of Wallsend-on-Tyne, was taken on 
trial on Friday, the 22nd, with very satisfactory results, 
the speed being nine knots ioaded. The dimensions of 
the vessel are 162 ft. by 25.2 ft. by 9 ft. 9in. Theengines, 
which have been built by Messrs, Westgarth, English, 
and Co., of Middlesbrough-on-Tees, have cylinders 
134in., 22in., and 36 in. in diameter by 24 in. stroke. 
Working pressure 150 lb., indicated horse-power 364. 
The Paris has been built to trade to Paris, and is fitted 
with lowering masts and funnel to pass under the bridges. 

Messrs. Lobnitz and Co., Renfrew, on April 22, 
launched the Caire, which is the fifth of a fleet of twin- 
screw hopper barges being built by the firm for the Suez 
Canal Company. A vessel of 400 tons, she measures 
135 ft. by 25ft. by 11 ft. 6in., and will be propelled by a 
pair of compound independent engines of 300 horse-power, 
which have also been constructed by the builders. 





The Fee Cheu was successfully launched on Saturday, 
the 28rd inst., from the yard of Messrs. William Doxford 
and Sons, Sunderland. She is 220 ft. by 32 ft. by 20 ft., 
with flush spar deck, and is fitted as an armed cruiser and 
cable vessel ; she has engines with 19} in., 314 in., and 
52 in. cylinders, and 36 in. stroke, capable of driv- 
ing her 13 knots ; the armament consists of two 6 in. 
Armstrong breechloaders and four small Armstrongs in 
the tween decks. She is entirely built of steel, and the 
whole shell plating is of ? in. steel plates. Sheis expected 
to sail poet for the China station under the command 
of Captain Lugar. 





On Saturday, April 23, the new steel steamer 
Fatshan, recently built and equipped at Leith, by Messrs. 
Ramage and Ferguson, for the Hon -Kong, Canton, and 
Macao Steamboat Company, had her trial trip on the 
Firth of Forth. The vessel is intended for the passenger 
traffic between Hong-Kong and Canton, a distance of 
90 miles, within the week, at the mouth of the Canton 
River, and she has been specially designed and built for 
that purpose. Being a vessel of three decks, with a 
towering black funnel, and painted white, she closely 
resemblesa type of American river steamer. The special 
features of the steamer are her light draught, which 
is only 7 ft. Gin., and her extensive passenger ac- 
commodation, there being sleeping berths sufficient 





to accommodate about 3000 persons. She measures 
280 ft. by 54 ft. in extreme beam by 11 ft. 6in., and the 
saloon accommodation is portioned off in three sections, 
one for Europeans, one for Parsees, and the third for 
first-class Chinese passengers. The vessel is fitted with 
the electric light, which extends even to the masthead 
and side lamps. The engines are of the triple-expansion 
type, the cylinders being 17 in., 27 in., and 42 in. in dia- 
meter, respectively, with piston stroke of 24 in. They 
indicate 1200 horse-power, and are supplied with steam 
of 152 lb. working pressure from two steel boilers of 13 ft. 
6 in. in diameter by 10 ft. long, each being fitted with 
three of Fox’s corrugated furnaces. The speed guaranteed 
by the builders was 11 knots per hour, but on the trial 
trip she did 12} knots with ease. 


Messrs. John Reid and Co., Port-Glasgow, on April 25, 
launched a steel screw steam yacht, named the St. Kilda, 
which has been designed by Mr. St. Clair J. Byrne, for 
Mr. Albert Wood, both of Liverpool. She measures 
109 ft. by 18.1 ft. by 11 ft., and rates at 142 tons Thames 
yacht measurement. Messrs. Ross and Duncan, White- 
tield Works, Govan, are supplying the yacht with triple- 
expansion, three-cylinder direct-acting surface-condensing 
engines, which are to be worked with steam of 150 lb. 
pressure. The yacht is being fitted up both fore and aft 
in a most luxurious manner. 





The s.s. Electrician, which is the fifth vessel built by 
Messrs. Raylton, Dixon, and Co., for Messrs. Thomas 
and James Harrison, of Liverpool, was launched on 
Monday afternoon, the 25th inst., from the yard of her 
builders. She is a spar-deck steamer built of steel, and 
intended for the Calcutta trade, of the following dimen- 
sions: Length over all, 337 ft. ; breadth, 40 ft.; depth 
moulded, 29 ft. 2in.; and has a deadweight carrying 
capacity of about 4100 tons with Lloyd’s freeboard. She 
has a long deckhouse in which is a very handsomely fitted 
saloon and accommodation for passengers, and is furnished 
throughout in every way as a first-class steamer for this 
special trade. She will be fitted with engines by Messrs. 
Blair and Co., Limited, of Stockton, on their triple-expan- 
sion principle, of 250 horse-power nominal, having cylin- 
ders 24 in., 40 in., and 66 in. by 45 in. length of stroke, 


There was launched from the shipouilding yard of 
Messrs Joseph L. Thompson and Sons, North Sands, 
Sunderland, on Monday, the 25th inst., a steel screw 
steamer of the following dimensions, viz. : Length between 
perpendiculars, 284 ft.; breadth extreme, 38 ft.; depth 
moulded, 20 ft. 10 in. ; deadweight capacity about 2950 
tons at 19 ft, 2 in. —— with ye freeboard. Classed 
100 Al at Lloyd’s. This vessel has becn built to the 
order of Messrs. John H, Barry and Co., of Whitby, and 
is the eighth vessel built by this firm for the same owners ; 
she is built on the web frame and longitudinal plate 
intercostal system, thereby dispensing with hold or orlop 
deck beams, has raised quarter deck, full poop, long 
bridge 118 ft., top-gallant forecastle, iron decks, six iron 
bulleheads, five large hatchways, and is fitted with all the 
latest improvements, such as Harfield’s patent windlass, 
four large steam winches by Lynn, of Palliser, Capper’s 
steam and hand steering gear combined, and also Hastie’s 
patent screw steering apparatus on the poop. The en- 
gines, which are of the triple-expansion type, are being 
built by Mr. John Dickinson, Palmer’s Hill Engine 
Works, Sunderland, of 180 horse-power, cylinders 21} in., 
35 in., and 58 in., with astroke of 39 in. Twosteel boilers, 
150 lb. working pressure, will also be fitted with Dickin- 
son’s patent steel-built crankshaft, and Blake’s donkey 
boiler. This vessel is intended for the general carrying 
trade, and has been fitted up in every respect to meet 
the requirements of the Grain Cargoes Act of 1880, 


On Tuesday, April 26, Messrs. D. and W. Henderson 
and Co., Partick, Glasgow, launched the Thistle, a new 
steel sailing yacht of 100 tons register, which has been 
built to the order of a syndicate of Clyde yachtsmen as a 
sort of challenge to America, Never has any yacht pre- 
viously excited such a vast amount of interest prior to, 
and during construction, as has been concentrated on 
the Thistle. The secrecy maintained regarding her 
dimensions and peculiarities of design has been quite 
abnormal. Her register length is 98 ft., the length on 
water-line being 85, while the register beam is 20 ft. 3 in. 
and the register depth 14 ft. lin. She has been designed 
by Mr. G. L. Watson. 








Ross Creek.—It having been decided to remove rocks 
near the mouth of Ross Creek, Townsville, tenders were 
invited, and that of Messrs. Brand and Dryborough, for 
27001. has been accepted by the Queensland Government. 





Dunkvin (N.Z.) Tramwayrs.—The traffic receipts for 
1886 showed a decrease of 406/., which took place wholl 
within the last six months. The falling off in traffic is 
attributed to commercial depression, large numbers of 
people, formerly regular travellers, having ceased to use 
the cars. The expenditure during the past year was con- 
siderably reduced, the working expenses and renewals 
having nm 1193/. 10s. 6d. less than in 1885. At the 
same time the company’s lines, rolling stock, and plant 
have been kept in good repair. The revenue account 
shows a balance of 3611/. 0s. 7d., being an increase over 
1885 of 851/. 14s. 10d. The profit and loss account, after 
debiting interest and other items, and writing off 4651. 
from the concessions and goodwill account, shows a credit 
balance of 1004/. 03. 11d., out of which the directors 
recommended the payment of a dividend of 3 per cent. 
upon the paid-up capital of the company. The number 
of passengers carried during 1886 was 1,774,859, 





ENGINEERING. 





[ArriL 29, 1887. 














MISCELLANEA. 
Mr. RICHARD SENNETT, inspector of machinery, has now 
been officially appointed engineer-in-chief atthe Admiralty, 
Whitehall, to date from May 1. 


A notification has been received at the Foreign Office 
from the French ambassador in London, announcing that 
an International Railway Exhibition will be held at 
Vincennes from the month of May to November next. 


The great centres of the department of the Nord turn 
out nearly half of the total supply required by France in 
the way of manufactured iron. For steel there is an 
active competition between the Nord and the Meurthe 
et Moselle. 


A telephone connection between Hamburg and Kiel 
has been decided upon, and the preparatory works have 
been recently commenced. For part of the distance the 
telegraph wires will be used, but between Hamburg and 
Altona a separate telephone line will be constructed. 


The Grasshopper, the first of the new description of 
steel-constructed torpedo catchers, is being pushed for- 
ward in her construction at Sheerness Yard. The dis- 
placement of this vessel is 450 tons, and the engines will 
oe me 2700 horse-power, which will enable her to steam 
20 knots. 


According to the figures published in the official 
Financial Gazette of February 8 last, there were exported 
from Russia to Great Britain in 1886, goods to the value 
of 6,013,5711., as against 10,304,385/. in 1885, showing a 
diminution in value of 4,290,814/. in 1886 as compared with 
the previous year. 


An extraordinary general meeting of the Robert Boyle 
and Son Company, Limited, was held on Wednesday, 
the 20th inst., in the Cannon-street Hotel, to consider re- 
solutions for altering the company’s articles of association 
as proposed by Mr. Robert Boyle, the managing director, 
and which were passed unanimously, 


An additional grant to the Danish naval and military 
budgets comprises twelve 17-centimetre Krupp steel guns, 
ten quick-firing guns, and a quantity of heavy guns for 
various fortifications, two torpedo boats of Class 1 and 
two torpedo boats of Class 2, ten 37-millimetre Hotchkiss 
revolving guns, a large new boiler shop, &c. 


A mixed civil and military commission, under the 
presidency of General Brialmont, has been constituted at 
Brussels to examine all questions relative to the utilising, 
from a military point of view, of the means of communi- 
cation, and to organise the railway transport and the 
postal and telegraph services for the army on a war foot- 
ing. 

Lord G, Hamilton has stated in answer to a question 
in the House, that owing to the energy and ability of Mr. 
Charles T. Bigger, a new shipyard of considerable di- 
mensions has been opened on the Foyle. The premises will 
be inspected by technical officers of the Admiralty, with 
a view to ascertaining their capability for executing Ad- 
miralty contracts. 


The trial of the new explosive, invented by M. Favier, 
formerly a French military engineer, which, it is stated, 
may be kept and handled without danger, has been made 
at the well-known Belgian qurries of Quenast. Half a 
kilogramme sufficed to dislodge a rock of about 16 cubic 
metres. It is reported that this is the most powerful 
explosive yet invented. 


Arrangements are being made at Portsmouth for the 
laying down of the keel of a new composite sloop of about 
1000 tons. She will be propelled by twin-screws driven 
by engines of 2000 horse-power. She will also have con- 
siderable sail power. Her speed on the measured mile is 
to be 15 knots under forced draught, and she will carry 
eight 5 in, 40 cwt, breechloaders, 


The quantity of pig iron produced in France during 
1886 was 1,507,850 tons, as against 1,630,648 tons in 1885. 
The total production of manufactured iron was 767,214 tons 
in 1886, and 782,431 tons in 1885, Of this quantity 4479 
tons represent the make of rails in 1885, and 910 tons the 
make of rails in 1886, Iron has thus almost ceased to be 
used for the permanent way of railroads, 


A Blue-book has been issued containing the report of 
Her Majesty’s inspectors of explosives for the year 1886. 
As regards the general operation of the Explosives Act, 
1875, the inspectors express the opinion that it continues 
satisfactory. They have inspected every factory and 
magazine in use at least once a year, and they say that 
there is no falling off in these establishments from the 
high standard generally reached in 1885, 


The New Zealand Government, subject to the assent of 
Parliament, has signified its approval of the proposal. of 
the Imperial Government for the naval defence of the 
colonies which were recently submitted to the Colonial 
Conference by the First Lord of the Admiralty, on the 
understanding, however, that two warships shall be 
stationed in New Zealand waters, and that the other 
Australasian colonies agree to the Imperial proposals. 


A Bill for a subvention to the Transatlantic Steamship 
Company has been voted by the Spanish Congress. The 
Government contract with the Transatlantic Company 
for the mail and transport service to and from the 
United States, Mexico, Cuba, South America, Africa, 
and the Philippine Islands, at a rate not exceeding eight 
pesetas 75 centimes (7s. 6d.) a mile, which is lower than 
that given by many other governments for similar services. 

The Italian Mediterranean Railway Company is now 
inviting tenders for the supply (in different lots) of 2000 
railway covered wagons, open trucks, and luggage vans, 
4000 pairs of wheels, and 2000 springs of various kinds, 


A certain preference will be given to the tenders of Italian 








firms. British firms desirous of sending in tenders should 
apply for details to the company at their head office in 
Milan ; they may also apply to Mr. John Whitmore, 
British vice-consul in that city. 


The Secretary of State for Foreign Affairs has received 
a despatch from Her Majesty’s consul at Riga reporting 
that an advertisement has appeared in the local news- 
papers to the effect that the municipality of Wilna invite 
tenders for the concession of powers to construct and work 
a tramway in the latter town, and that the conditions of 
the tender can be procured at the office of the said muni- 
cipality on application. Tenders, inclosing the aameoea o~ 
security of 5000 roubles, will be received up to the 1-13t 
of June next, 


The Viedonosti states that several of the large petroleum 
refineries at Baku have together ordered ten large petro- 
leum steamers, of the cistern system, from Sweden. The 
steamers are to be delivered within the present year, as 
the rapidly increasing export requires more steamers, 
The total cost, with duty and transport, amounts to about 
250,0007. We may add that, although we have heard of 
one or two orders having been recently secured by Swedish 
shipyards, yet we have heard nothing about a compara- 
tively large order like the one mentioned in the Russian 
paper. 

The Admiralty have issued orders for the commission- 
ing by the end of this month of the torpedo gunboat 
Rattlesnake, which will be attached to the torpedo ship 
Vernon as tender. Twenty-four first-class torpedo boats 
are tobe commissioned at Portsmouth, Devonport, and 
Chatham, half being armed with guns and half with tor- 
pedoes. The fleet will leave Portsmouth early in May on 
an experimental cruise for about a fortnight, it being 
intended to test the behaviour of the boats when carrying 
torpedoes and when carrying guns and afterwards when 
armed with both. 


A notification, under date of March 10 last, has been 
received from the Italian Consul-General in London, to 
the effect that an international competition of icul- 
tural machines and implements is to be opened at Parma 
at the beginning of September next, and that applications 
for space are to be made before May 31 next to the 
**Commissione Ordinatrice del Concorso Internazionale 
di Macchine e Strumenti Agrari,” at Parma. <A copy of 
the regulations, &c., forwarded by the Italian Consul- 
General, may be seen on application at the Commercial 
Department, Board of Trade, Whitehall-gardens, 8. W. 


The Duke of Bedford has presented the Bedford 
Volunteer Fire Brigade with a ‘‘ Merryweather” steam 
fire engine of their ‘‘ Greenwich” type, costing together 
with hose and other gear over one thousand guineas. 
At a recent trial at Woburn Abbey the engine raised 
steam from cold water in four minutes, and to 100 lb. 
pressure in six to seven minutes; it delivers 750 gallons 
per minute, discharges a powerful jet toa height of 170ft., 
throws two, four, six, and even eight effective streams of 
water simultaneously, and can easily be drawn by two 
horses, This engine will be present at the great Jubilee 
demonstration of fire brigades at Oxford on Whit Monday. 


The Jimes states that notwithstanding reports to the 
contrary a month will elapse before the torpedo experi- 
ments against the hull of the Resistance are resumed at 
Portsmouth. In the forthcoming experiments the attack 
will be made in the neighbourhood of the engine-room. 
The shipwrights are consequently employed in construct- 
ing water-tight bulkheads amidships and other defects, so 
that the hull may represent the protection of a modern 
ship of war. As the run of the Whitehead is intended 
to be made at a lower level and will consequently strike 
the ship under the bilge, so that the upward force of 
the explosion will be more severely felt, it is not ex- 
pected that the Resistance will again survive the assault. 


The discharges continue at the Royal Dockyard at 
Chatham, and close upon 206 men have received notice 
that their time will expire on the first Saturday in May. 
Sir J. E. Gorst, M.P., has been interviewed on the sub- 
ject of the discharges at Chatham Dockyard, and has 
made the following statement: ‘‘ As I stated when I last 
addressed my constituents in January, I made repre- 
sentations to the Admiralty, and they gave me distinctl. 
to understand that there would be no more discharges, 
have since complained to the Admiralty that I made this 
statement on their authority, but that the subsequent dis- 
charges have quite discredited it. The reply that they 
made tu me is that the first statement was perfectly accu- 
rate, but that it only applied to the current financial year. 
There was money enough to keep things going to the end 
of the financial year, and there were practically no further 
discharges till the financial year closed. The mode in 
which the discharges take place seems to me utterly inde- 
fensible. No good employer of labour would ever dream 
of sending men who had been at work nine or ten years 
adrift at a week’s notice. The Admiralty promise me 
that on future occasions efforts will be made to discharge 
the men in a less obnoxious way, but I must say, after 
the experience I have had, I cannot place implicit reliance 
upon anything that is said to me.” 








THE PHYSICAL SOCIETY. 

AT the meeting of the Physical Society, held April 23, 
Professor W. G. Adams, vice-president, in the chair, the 
following papers were read: 

“On Delicate Calorimetrical Thermometers and on Ex- 
pansion of Thermometer Bulbs under Pressure,” by Pro- 
fessor Pickering. The reading of a delicate mercurial 
thermometer when placed in a bath at constant tempera- 
ture, is found to depend on whether the thermometer was 
at a higher or lower temperature than the bath before im- 
mersion. Capillarity was suggested as an explanation, 
but experiment showed that the effect was not always 


greatest at the narrow path of the tube, and hence this 
idea was discarded, By using the same tube with different 
bulbs attached the differences varied, and eventually the 
effect was found to be caused by exposing the inside of the 
tube to air and moisture, for when bulbs were attached to 
new tubes without being so exposed, the differences 
between the rising and falling readings disappear. Hence 
for very delicate thermometers great care should be taken 
not to expose the bore of the tube, and calibration of a 
tube before attaching the bulb must not be attempted. 
Even in the best tubes after every possible precaution has 
been taken, the author finds some parts about which the 
mercury appears to stick, and in delicate observations 
those parts of the tube are to be avoided. He also finds 
it necessary to gently tap the top of the tube to relieve 
any friction, and has devised a clockwork arrangement 
for performing the operation uniformly. 

In the second part of the paper the author describes 
the want of concordance between two thermometers 
which have been compared with the same standard, 
and finds it due to the expansion of the bulb not being 
in all cases proportional to the difference of pressure be- 
tween the inside and outside. Thermometers with large 
thin bulbs show the greatest discrepancies, and the remedy 
is found to be in making the bulb more rigid. This is done 
by having a double bulb, making them from a cylindrical 
tube instead of by blowing, and increasing the thickness 
of the walls of the bulb. A knife-edge arrangement in 
the upper part of a thermometer is described, by which 
the same part of the graduated tube can be used what- 
ever the temperature (about which small changes are to 
be observed) may be. The proper amount of the mercury 
column can be cut off with the greatest nicety by its use. 

Mr. Whipple remarked that phenomena similar to those 
described in the paper were constantly coming under his 
notice, and mentioned the pressure connections they were 
applying to thermometers used in vacuo, during some 
pendulum experiments at present being carried out. He 
also described the Kew method of determining the pres- 
sure correction in deep-sea thermometers, which are pro- 
tected by an outer glass jacket filled with alcohol. Mr. 
Lant Carpenter described the first comparison experi- 
ments made at sea with protected and unprotected bulb 
thermometers, 

In answer to questions Professor Pickering said the 
range of pressure used was from 0 to 3 atmospheres, and 
in his most delicate thermometer, where 200 mm. corres- 
pond to 1 deg. C., the difference between readings taken 
in horizontal and vertical positions amounts to 30 mm, 

** Note on Magnetisation ; on Sequences of Reversals,” by 
R. H. M. Bosanquet, M.A. Some experiments have 
recently been made on aniron bar whose magnetic pro- 
perties under reversals with ascending values of current 
were first determined some years ago. The magnetic 
resistances have again been determined first with ascending 
values of current and afterwards with descending values. 
In all cases the induction was measured by reversing the 
current. The results generally show a greater magnetic 
resistance for descending values of current, except for 
small inductions where the resistance was less, when the 
experiments were performed in the above order. The 
paper concludes with a molecular hypothesis to explain 
the above results. 

“On a Thermodynamical Relation,” by Professor Ramsay 
and Dr. 8. Young. The paper is an extension of one 
presented to the Society on February 26th, and of which 
an abstract was read by the secretary. The numerical 
results are given from which the authors deduce the rela- 
tion p=b t=a for constant volume is deduced and addi- 
tional reasons are given for believing acetic acid (whose 
vapour density at ordinary temperatures is abnormal) to 
be a mixture of C, H, O, and Cy HgO,, the former pre- 
ponderating as the temperature rises. The authors ask 
the Society for a name to designate lines connecting pres- 
sure and temperature at constant volume, and for which 
they suggested ‘‘ isochors” in a previous paper. 





Rict Ramway.—The profits of this interesting little 
Swiss line last year were 7143/7. With the help of sundry 
other accessory resources, the Council of Administration 
was enabled to recommend a dividend of 84 per cent. for 
the year. —_—— 

New AMERICAN BripGks.-—The Atchison, Topeka, and 
Santa Fé Railroad Company is pushing on its newer 
extension, and is making preparations to commence the 
construction of new bridges at Sibley, Missouri, and at 
Fort Madison, Iowa, as soon as the plans have been 
approved by the Secretary of War. The contract for the 
superstructure of the Sibley bridge over the Missouri has 
been let to the Edgemoor Iron Company, of Edgemoor, 
Delaware. The bridge will be 95 ft. above low-water 
mark, and will consist of three spans, 400 ft. long, across 
the main channel, an approach of 200 ft. on one side, and 
three approaches, one 250 ft., and two 175 ft. each on the 
one side, and 1900 ft. of iron trestle. 





Tue AMERICAN LuMBER TRADE.—The statistics of the 
north-western American lumber trade for the past year 
show that the maximum production of the white pine 
district has not yet been reached. The grand total for 
1886 was 7,425,368,000 ft., or 370,000,000 ft. in excess of 
the preceding year, and only slightly short of the pro- 
duction in each of the years 1882, 1883, and 1884. The 
greatest gains were in the older mining districts. The 
Saginaw valley and the Huron shore increased their pro- 
duction by about 93,000,000 ft. last year ; the railroad mills 
of Michigan exceeded their record for 1885 by 110,000, 000ft. ; 
the mills along Lake Michigan and some on Lake 
Superior embraced in the Chicago district, showed an ad- 
vance of 219,000,000 ft. The stock of timber on hand at 
the mills at the close of 1886 is estimated at 3,068,093, 000 ft., 








or 170,000,000 ft. less than at the close of 1885, 





























APRIL 29, 1887.] 


ENGINEERING. 


407 








THE “STRONG” LOCOMOTIVE; LEHIGH VALLEY RAILROAD. 






THE “STRONG” LOCOMOTIVE. 
(From our NEw YorkK CORRESPONDENT.) 

THIs engine fully justifies its name, and as it con- 
tains novel features, and is perhaps in some measure a 
type of the coming engine, your correspondent was 
extremely glad to accept the invitation of the inventor 
to visit Wilkesbarre and see the machine in active | 
operation. The ride along the Lehigh Valley Rail- 
way is one which in summer is believed to be excelled | 
for beauty of scenery by nothing this side of the Rocky | 
Mountains. Even in winter, with snow on the hills, | 
there is a certain wild magnificence about the land- 
scape which charms the beholder. The view along the | 
river from Mauch Chunck to Wilkesbarre, winding | 
among the hills and crossing and recrossing the stream | 
which grows narrower and narrower, is not unlike the | 
ride through the cafions of Colorado, except on a} 
greatly diminished scale ; the cliffs rise here hundreds | 
of feet, while in Colorado they rise thousands. | 

Both Fig. 1 on the present page, and Fig. 2 of our 
two-page plate, represent types of locomotives which | 
are now being introduced by the Strong Loco-| 
motive Company, of 239, Broadway, New York. | 


} 5 Nas LD) nee a ae a eee = 


SAGROAR 


ence to Fig. 3 the somewhat remarkable form of the | 
boiler will be seen, and in Fig. 4 the pair of Fox corru- | 
gated furnaces, which, placed side by side, take the | 
place of the ordinary firebox. The furnaces lead, by | 
means of a junction piece, into a combustion chamber 
of similar form to the furnaces. This junction piece is 
formed of three plates, which are shaped in dies with a 
hydraulic press, and then welded together. Both ends | 
of this piece are provided with flanges turning outward | 
and rivetted to similar flanges on the front ends of 
the furnaces and the back end of the combustion 
chamber. By using this style of joint no rivet heads 
are exposed to the action of the fire and all danger of 
their burning off is entirely avoided. A piece of 3 in. 
sheet copper is interposed between the flanges to calk 
against. The corrugated cylinders being able to with- 
stand enormous pressures tending to collapse them, re- 
quire no staying, and are free to expand and contract | 
without throwing any injuriousstrainson the outershell. 


| Any mud or sediment which is deposited on their sur- 


faces is cracked off when the plates cool, and falls to | 
the bottom of the boiler, whence it is removed by means 
of the holes provided for the purpose. The front end | 
of the combustion chamber is flanged out sideways, as 


passing through them, but the air requisite for complete 
combustion is drawn through and delivered at the 
point where it is most wanted. The boiler shown was 
designed for a working pressure of 175 lb. per square 
inch, and has a factor of safety of five. 

We may turn now to the valve gear shown in 
Fig. 5. There are four ports to each cylinder, two for 
steam admission at either end, and two for exhaust 
between them. The valves are of the “ gridiron” type 
and work vertically in seats of circular form, which 
are fitted in holes bored in the passages leading from 
the saddle to the cylinder, the usual steam chest 
being entirely dispensed with. In each valve of a 20-in. 
cylinder there are ten ports each 43 in. long and # in. 
wide. This very large area makes it possible to obtain 
an initial pressure within 3 lb. of boiler pressure even 
when the engine is making 250 revolutions per minute, 
and a pressure at the point of cut-off barely 5 lb, less 
than the initial. The gear by which these valves are 
operated is clearly shown in Fig. 5. As will be seen 
it is of the radial type, one eccentric operating all the 
four valves of one cylinder. There are two rods attached 
to each eccentric strap, one of which, that shown 
nearest in the engraving, is bolted rigidly to the 


There has been of late years a growing demand that | shown, to receive a full-sized tube-plate, and from this| strap. This rod gives motion to the steam valves. 
heavy trains should be hauled at express speeds, and | point forward the boiler is of the ordinary type. The| The other, operating the exhaust valves, is attached 


while anxious to comply with this demand, railway | longitudinal seams of the barrel and dome are welded, | to the eccentric strap by means of a 


managers are unwilling to reconstruct their roads | 
entirely with heavier rails, and to rebuild all their 
bridges, owing to the enormous outlay of capital that 
such a course would involve. The object of the 
designs shown is to produce an engine able to cope | 


while the circular seams are double-rivetted. At the 
fireclay runs across the full width of the boiler, and 
into this casting are introduced the front ends of the 
hollow wrought-iron grate-bars; openings are pro- 





successfully with very heavy express trains, while | vided in the front wall of this casting opposite the ends 
keeping the weight per axle much the same as it is on | of the grate-bars. By this means not only is the 
existing engines of the ordinary type. From a refer-| burning out of the bars prevented by the cold air 


pin forged on its 


end, which works freely in a bushed hole in the strap. 


| front of the fireboxes a hollow casting covered with | Both these eccentric rods have fulcrum pins at a cer- 


tain distance from their ends, connected by means of 
links with blocks free to slide along sectors or arcs 
struck from the centre of the fulerum pins. These 
blocks are connected by means of rods with the 
levers in the cab. Beyond the fulcrum pins in the 
eccentric rods are other pins connected to the lower 
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rocker arms by links. It is evident that the position 
of the blocks on their respective sectors determines 
the inclination of the travel of the fulcrum pins, and 
thus the travel of the valves. When the blocks stand in 
the centres of the sectors, as shown, there is no incli- 
nation to the travel of the fulcrum pins, and the 
valves are moved only the amount of their lap and 
lead. If, however, the blocks are moved forward or 
backward, the fulcrum pins travel through an inclined 
path, which incline represents the travel of the valves 
in addition to the lap and lead. 

In practice the exhaust valves are allowed to travel 
their full stroke at all times, and the block is only 
moved when it is required to reverse the motion of the 
engine, and then both steam and exhaust blocks are 
shifted at the same time. The motionimparted to the 
rockers by the eccentric is communicated to the valves 
by means of an arrangement of links inclosed in a 
small casting directly over the valves, which is 
clearly seen in Fig. 1 on page 407. These links 
reduce the motion of the valve rods attached to the 
upper or vertical rocker arms, and also change its 
direction from horizontal to vertical. Thus, when the 
engine is in full gear, the upper rocker arms move 
4.28in. in a horizontal direction, while the valves 
themselves move only 174 in. in a vertical direction. 
The gear is so arranged that after a valve has travelled 
the amount of its lap it comes to nearly a full atop, 
while the corresponding valve at the other end of the 
cylinder is doing its work, and as the load comes upon 
the valve during this period of rest, there is very little 
wear. As the steam of compression comes up under 
the vulve at its period of opening, there isa still further 
relief, 

The boiler of the engine ‘‘ Duplex” was constructed 
at Edgemoor, Del., but the engine was built at the 
Wilkesbarre shops of the Lehigh Valley Railroad 
Company, under the supervision of Mr. Alexander 
Mitchell, the superintendent of the Wyoming Division 
of the road, from the designs of the Strong Locomotive 
Company. This engine is now doing work in hauling 
passenger trains over the mountains, which formerly 
required two of the company’s engines of the ordinary 
construction. 

The engine has, as will be seen from Fig. 1, six-coupled 
wheels, a four- wheeled truck in front, and atwo wheeled 
truck in the rear. The forward driving wheels have 
blank tyres 7 in. wide, so that although the total wheel 
base of the engine is 30 ft. 2in., the rigid driving wheel 
base is but 5ft. 7in., which enables the engine to traverse 
curves in the yard of 200 ft. radius. The cylinders 
being 20in, in diameter, with a 24-in. stroke, and the 
driving wheels being 5 ft. 2 in. in diameter on tread, 
the tractive force which the engine is capable of exert- 
ing is, according to the well-known formula, 


20? in. x 24 in. _ 154 8 Ib, 
62 in. 
for each pound of effective pressure per square inch on 
the pistons. The weight on the driving wheels being 
90,000 lb., a pull equal to 20 per cent. of this weight 
can be exerted by a mean effective pressure of 
90,000 

154.8 x 5 
Taking the coefficient of adhesion as one-fourth instead 
of one-fifth, the mean effective pressure would have 
to be 





=116,2 lb. per sq. in. 


90,000 
154.8 x4 


before the wheels would begin to. slip and the use of 
sand become necessary. 

Suppose the engine to be hauling a train ona straight 
and level track at the rate of 30 miles per hour, 
cutting off steam at 10in. of the stroke, the boiler 
pressure being 160 1b. per square inch. From indi- 
cator diagrams taken from the engine under these con- 
ditions it is found that a mean effective pressure of 
100 lb. per square inch is maintained in the cylinders. 
The total tractive force would therefore be 


154.8 x 100 = 15,480 lb, 


When running with a heavy passenger train up a 
96 ft. grade at 40 miles per hour, cutting off steam at 
10 in. of the stroke, the boiler pressure being 154 lb. 

er square inch, the mean effective pressure calcu- 
fated rom indicator diagrams was found to be 80.4 lb. 
per square inch, the initial — being 151 Ib. per 
square inch. This is equivalent to 1319 horse-power. 

otwithstanding the enormous power of this engine it 
will be noticed that the weight per wheel does not ex- 
ceed 15,000 lb., which enables the engine to run over 
track where an engine of the ordinary type with the 
same total weight concentrated on a short wheel base 
would not be allowed. 

The fuel burned by this engine is of a very 
inferior quality, generally screenings with all the 
culm in, whereas the engines formerly engaged in the 
work now rformed by the ‘* Duplex” burned 
the best quality of anthracite. The draught on the 
fire is very light Stee to the large exhaust nozzle 
used, and but little is consumed. 





=145.3 lb. per sq, in. 





The following are the leading dimensions of the 
‘* Duplex ” engine shown in Fig. 1. 


General Dimensions: 


Gauge of road .. $9: Sw a ne 4 ft. 84 in. 
Tractive force per pound of mean effective 
pressure per square inch on pistons 154-8 
Total wheel base of engine .. i 80 ft. 2 in, 
ae 
eight on front truckin working order .. 27,000 Ib. 
a first drivers ~~ om ce 80,000 ,, 
” second ” ” ” 30,000 ” 
” third ” ” ” 30,000 ” 
” rear truck ” ” 20,000 ,, 
Total weight on drivers . ae 90,000 ,, 
a os of engine Se “ %! 187,000 ,, 


Cylinders, &e.: 
Distance from centre of main driving wheel 
to centre of cylinders aa : ae 


e 2 ft. 10 in. 
Length of ti ‘od t 8 








gr as se ft. 3 in. 
Transverse distance between centres of 
cylinders ae os a au 7 tt. 
Diameters of cylinders .. 20 in 
Length of stroke.. " as _ 
Diameter of piston rod. . a 3},, 
Number of valves per cylinder a 
Type of valves (“‘ gridiron”) .. { : oe eal 
Number of ports per valve 10 
Size of “ os o> se oo, in.: £8 
Full travel of valves .. as a <i 1,y in. 
Lap of valves .. a + - s ss 
Lead of steam valves(constant) .. oe 2. 
» exhaust ,, o- a es -~ 
Throw of eccentrics ° oe os 3} os 
Wheels, &c.: 
All wheels wrought-iron centres, steel tyres, 
fitted with retaining 
Front truck four-wheeled, swing beam. 
Rear truck two-wheeled swing beam and 
radius bar. 
Diameter of driving wheels outside tyres .. 5 ft, 2in. 
Ps front truck wheels £ as Ss, 6 
» rear ” ” oe ee ” 9? 
Driving axle journals (diameter and length) 7} in. by 10 in. 
Front truck axle journals _,, a CG PR 
Rear ” ” ” ” 7 oo 9 » 
Main crankpin ” ” a” 5 » 6 ” 
Coupling rod » ” ” 4} ”» 4 ” 
Boiler, &c, : 
Height of centre of boiler from rail.. a 7 ft. 3 in, 
Description of boiler—straight top, twin 
corrugated fireboxes., 
Material of boiler Steel 
mm smokebox .. oe Iron 
Thickness of barrel sheets .. ‘¢ ¥: 4 in. 
2s firebox and combustion chamber 
sheets .. =k w xa a yz in, 
Diameter of barrel inside smallest ring 4ft. 10 in. 
= fireboxes and combustion 
chamber (corrugated) y oS ee 8 ft 6in. 
Material of tubes ne Iron 
Number _,, ma 306 
Diamet ee tsid ‘% 1} in. 
Length between tube-plates .. 11 ft. 5 in. 
Diameter and height of dome.. oe -. $lin. by 28 in. 
Working pressure, pounds per square inch 160 
Grate area.. bs be < oe eis 62 aq. ft. 
Heating surface in fireboxes .. as en as 
ne », combustion chamber .. er 
3 » tubes Re ay ae » 
Total +< ne Re sf AB 
Ratio of grate area to total heating surface 1:29.8 
Smallest fnside diameter of smoke stack .. 16 in, 
Height of top of smoke stack from rail 14 ft. 3 in. 
Tender : 
Eight-wheeled double truck tender. 
Diameter of wheels ee eT” les 33 in, 
Water capacity (1 gal. =231 cub. in.) 3000 gals. 
Coal Ppa bet eee 10,000 Ib, 
Weight of tender in working order .. 76,000 ,, 


In conclusion it may be added that Mr. E. A. 
Leavitt, Jun., who is well known to English engi- 
neers, will shortly make some tests of this engine with 
regard to economy of fuel consumption and other 
features in which Mr. Strong claims superiority, and 
these will no doubt prove as interesting as they will be 
reliable. These it is hoped will appear in ENGINEERING 
as soon as they are completed, 





JUNIOR ENGINEERING Soorzty.—A paper on ‘‘ Steam 
Jacketting” was recently read before this Society by Mr. 
R. G. Bleasby, who, in introducing the subject, said that 
although the steam engine had been in use upwards of 
100 years, we had even yet but an imperfect acquaintance 
of its theory. Of late years a few authorities had inves- 
tigated the matter from a practical standpoint, and had 
produced results of much interest and value. The chief 
cause of steam engine inefficiency, incomplete br pe 
continued to exist, as increased expansion entailed such 
loss by condensation. Greater economy than as at pre- 
sent was to be sought in using a cylinder material of far 
less conductivity for heat than that now in use. From a 
correct indicator diagram, and knowing the quantity of 
feed water used, the author showed how the existence of 
cylinder condensation could be proved, and proceeded to 
explain by figures the improbability of the change of 
temperature of the cylinder walls taking — through 
the whole thickness of the metal owing to the very short 
time allowed for the change, and the slow rate at which 
the passage of heat occurs, A passing reference was 
made to waste gas and hot-air jackets, the superiority of 
steam jackets over them being shown, after which the 
beneficial results of steam jacketting were graphically 
indicated. Some practical considerations in the design, 
construction, arrangement, and management of steam 
jackets were touched upen and examples given, the 
author concluding by observing that considerable economy 
was attainable from the use of efficient steam jackets. 


ROYAL METEOROLOGICAL SOCIETY. 


THE usual monthly meeting of this Society was held 
on Wednesday evening, the 20th inst., at the Institution 
of Civil Engineers, 25, Great George-street, Mr. W. Ellis, 
F.R.A.S., President, in the chair. 

Mr. Robert Barnes, M.D., F.R.C.P., and Mr. L. L. 
Latrobe-Bateman were balloted for and duly elected 
Fellows of the Society. The following papers were read : 

1. ‘* The Storm and Low Barometer of December 8th and 
9th, 1886,” by Mr. C. Harding, F.R. Met. Soc. This gale 
will long be remembered as the one in which twenty-seven 
lives were lost in the lifeboat disaster off Formby, through 
the capsizing of the Southport and St. Anne’s lifeboats. 
The violence of the storm was felt over the whole of the 
British Islands as well as over a great part of the Con- 
tinent of ae the force of a gale blowing simulta- 
egpor from Norway to Spain. The strongest force of 
the gale in the United Kingdom was experienced in the 
west and south-west, and the highest wind force recorded 
M4 any anemometer over the country was a velocity of 

miles in the hour Patent at Fleetwood, whilst at 
Valencia, Scilly, and Holyhead, the velocity reached 
70 miles in the hour. The most exceptional feature of the 
storm was the extraordinary low reading of the barometer 
and the long time that the mercury remained at alow 
level. The absolutely lowest authentic reading was 
27.38 in. at Belfast, and the barometer fell below 28 in. 
over a great part of England, Scotland, and Ireland. At 
Aberdeen the mercury was below 28 in. for eighteen con- 
secutive hours, and below 29 in. for more than sixty hours, 
whilst in the north of England the barometer readings 
were equally exceptional. 

+ a t of the Wind Force Committee,” drawn up by 
Mr, G, Chatterton, M.A., F.R. Met. Soc. In this report, 
which is a preliminary one, the Committee have dealt 
mainly with that portion of the investigation relating to 
Beaufort’s scale of wind force and the equivalent velocity 
in miles per hour. The Committee have compared the 
velocities as recorded by the anemographs at Holyhead, 
Falmouth, and Yarmouth, with the entries of Beaufort’s 
scale in the logs of the neighbouring lightships and 
lighthouses for the year 1881, and they give the results in 
a Table. After a careful consideration of the whole of 
the results of this investigation, the Committee are of 
opinion that the velocities shown by the Yarmouth 
anemograph, corresponding to Beaufort’s scale as recorded 
on board the lightships, are too high, and that the velocities 
shown by the Falmouth anemograph are probably too 
low. The Committee, however, have not yet had before 
them sufficient data to determine with any degree of 
certainty the relation between Beaufort’s scale of wind 
force and the equivalent velocity in miles per hour. 
Neither are they able to recommend any existing scale 
that can be adopted or modified, 

3. ‘*A New Form of Velocity Anemometer,” by Mr. W. 
H. Dines, B.A., F.R. Met. In this instrument an 
i has been made to measure the velocity of the 
wind by the rotation of a small boa of windmill sails, 
the pitch of the sails being altered automatically, so that 
the rate may always bear the same ratio to that of the 
wind. The mechanical details are briefly as follows: A 
helicoid is fixed at the front, and a small pair of sails of 
variable pitch at the back of a steel rod, and just behind 
the helicoid a light fan, which can turn on the same axis, 
but is independent of the helicoid and sails. If the rota- 
tion be too rapid, the fan turns in the same direction as 
the helicoid, and by its motion alters the pitch of the 
sails so that their motion is retarded; if, on the other 
hand, the friction is increased, or from any other cause 
the motion becomes too slow, the fan is turned in the 
other direction, and the rate is increased. The motion is 
communicated to a vertical rod, which passes down the 
hollow pivot on which the instrument turns: it is kept 
facing the wind by a vane. It is convenient to connect 
the vertical shaft to the recording dial by a light flexible 
wire, all that is necessary being to place the dial approxi- 
mately beneath the anemometer; by this means the 
trouble of ascending a high tower or ladder is avoided, 
except where oil is required. 

4. ** Description of Two New Maximum Pressure Re- 
cow Anemometers,” by Mr. G. M. Whipple, B.Sc., 

‘,R. Met. Soc. The simplest instrument is a modifica- 
tion of the Lind’s, Hagemann’s, or Pitot’s water-pressure 
anemometers, provided with an apparatus for registering 
the maximum height the water attained during the 
period which elapsed since the last setting of the instru- 
ment. The second form of registering maximum pres- 
sure anemometer is derived from the erdinary pressure 
plate instrument ; a circular metallic disc of 9§ in. dia- 
meter, exposing a surface of half a square foot, is kept at 
—_ angles to the wind by means of a suitable vane. 
This disc is perforated by eightcircular apertures each of 
1g in. diameter. Behind each aperture a disc 1 in. in 
diameter is loosely held in situ by means of a bent lever 
loaded with a weight. These weights are arranged so as 
press upon the different discs with pressures proportionate 
to the values usually assigned to wind pressures measured 
by the various degrees of the Beaufort scale. 





A New Sourn WetsH Market.—A new market at Dar- 
ling Harbour, New South Wales, is now being com leted 
and made ready for the reception and sale of meat. When 
it is finished the building wi!l be the most complete esta- 
blishment of its kind in Australia. It is close to the New 
South Welsh railway system. It has a floor area of 24,856 
square feet, with a similar area in the basement, and a 
decking area, i.¢., a roadway surrounding it, of 18,500 ft. 
The market is designed to accommodate the present total 
meat supply of Sydney, which varies from 80 to 130 tons 
daily, but it is capable of holding 435 tons of meat at one 





time. 
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‘*ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitep sy W. LLOYD WISE. 
BELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price; where none are y , the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
éc., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either per y, or by letter, enclosing 
rice and postage, addressed to H. READER Lack, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when i 


the date of sealing is given. 
Any person may at any time within two months the date of 
the advertisement of the spt ofa plete specification, 
ive notice at the Patent Office of opposition to the grant of a 
‘atent on any of the grownds mentioned in the Act. 


DYNAMO-ELECTRIC MACHINES. 


12,372. L. J. Cressley. Halifax, Yorks. W. T. 
Goolden and. A. Pp. otter, London. Improved 
Means for Re ting the Action of Dynamo. ic 
Machines. [8d. 2 Figs.) October 16, 1885.—According to this 
invention the dynamo is arranged to give the required electro- 
motive force at a certain minimum speed, and the governor pre- 
vents the undue increase of electromotive force of the machine by 
throwing, as the speed of the machine increases, gradually in- 
creased resistance into the shunt circuit. Secondary batteries 
connected with the main circuit will receive any surplus current 
not required by the lamps in circuit, and will give out that 
current to the lamps when the speed of the dynamo falls below a 
given point. L are the lampsin the main circuit, and M is the 


mM Cosa 
Gi 
Fig. 
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secondary or storage battery. N is a switch controlled by the 
operator for making and breaking the main circuit and throwing 
resistance into the shunt circuit as required. The movement ofa 
sleeve and arm F2due to an increase of speed of the dynamo A 
causes insulated fingers f to advance in succession over a series 
of plates G, bringing at each advance an additional resistance coil 
of the resistance box E into the shunt circuit. A solenoid arrange- 
ment O provides for the automatic cutting out of the dynamo 
from the main circuit when its speed has fallen below its fixed 
minimum. A rocking coupling- bar serves ntain the 
direction of the current unaltered when the motor engine is 
reversed, in such cases where the dynamo is driven from the 
axle of the carriage or the shaft of the-ship’s engines. (Sealed 
March 15, 1887). 


5588. W. M. Mordey, London. Improvements in 
Dyname Biectrie Machines. (8d. 4 Figs.) April 22, 1886. 
—One of the objects of this invention is the construction of 
electro-magnets in such a way that one coil only is = 
where two or more have usually been required. The field winding 
(Fig. 8) is made to encircle one of the field poles P. This windin:; 
is surrounded on three sides by iron M M which is continu 
so as to more or less inclose the armature, and is made to 
present a surface which acts as the second pole, to the side of 


m Fig .3. m 


UF 2 


se eaeese * 











rt 










































the armature diametrically opposite to the pole P. The whole 
magnet is preferably cast in one piece, the coil W W being wound 
separately on a suitable frame or bobbin, and put in place before 
the armature is inserted. The improved armature core (Figs. 1 
and 2) comprises an inner‘ portion consisting of a close volute a a 
of strip iron or of two such volutes side by side having a slight air 
— between them, with or without lateral projections (not 
shown) extending between the coils c at S tomate the poles, and 
an outer portion 6 bconsisting of thin iron rings or washers with 
or without projecting teeth or cogs p. (Accepted March 9, 1887). 


12,169. G. C. Fricker, Putney, Surrey. Improve- 
ments in Dynamo-Electric Machines. (6d. 6 Figs.) 
September 24, 1886.—The improvements relate to the construc- 
tion of, and particularly to the method of winding ring arma- 
tures of the Gramme or Paccinotti types. Each coil is composed 
of two parts, the internal portion consisting of a channel-shaped 
piece embracing the ring from the inside, and the external por- 
tion consisting of a rod or bar connecting contiguous channel 
— across the top part of the ring so as to form the ordinary 
ramme circuit. (bettled January 18, 1887). 


ELECTRIC LIGHTING. 


B. Mills, (A. Million, Lyons, France.) 
Improvements in Electric Lam: (8d. 5 Figs.) Janu- 
loyment of carbons 
ence they emerge 
successively and automatically to give light. The reservoirs are 
composed of two horizontal chambers A, A, the section of which 
is that of atrough with inclined sides (Fig. 3), the carbon rods 
aa! of uniform length being arranged along the length of these 
sides where they are held by a double wall 6, d!. At the bottom 
of the chamber between the two piles of carbons an endless 
chain ©, furnished with catches e, e, placed alternately on the 
right and on the left at the level of the lower rods of each pile. 
This chain C over suitable guide mag: 98 and over the pinion 
B of the driving mechanism placed above the chambers, As the 
chain advances in the direction of the arrow, a catch e pushes a 


carbon at the bottom of the pile from one chamber into contact | be 


with the corresponding carbon of the other chamber. The distance 
of the catches is ted so that two new carbons arrive in con- 
tact at the same moment when those of the opposite side, having 
gone beyond their supports, fall of themselves in front into the 





box E ; the light thus passes without interruption from one pair of 
carbons to the other. The current is conducted to the carbons 
by small metallic contacts F, F, which rest by their weight upon 
the carbons at their point of exit from the chambers, the carbons 
being themselves le conductors by an electro-deposited coat of 
copper. The endless chains C C which conduct the carbons are 
eperated by two pinions B, B. The main current enters at 1 into 
the carbon reservoir A and leaves at 2 after having produced the 
arc between the carbons. The motor is included in a shunt cir- 
cuit 5, 8, and consists of a bobbin J, a rocking lever K carrying a 








counterpoise R which can raise the core P when no electric action 
acts upon it, anda distributor S which interrupts or re-establishes 
the current in the bobbin J. The carbons are advanced towards 
each other by the action of the pawl h which is operated when the 
attraction of the current in the bobbin J overcomes the counter- 
poise R. The separation of the carbons is effected by means of 
the counterpoise O which tends to cause the mechanism to return 
in itsmotion. In normal operation the motor works constantly, 
pening its speed by the consumption of the carbons. (Sealed 
arch 18, 1887). 


1543. G. Ignatiev, Kiev, Russia. Improvements in 
Electric Candles. (8d. 5 Figs.) February 2, 1886.—Inventor 
claimag an electric candle for use with constant currents and con- 
sisting of an inner carbon communicating with the negative 
pole of the dynamo or generator, and surrounded by a tubular 
or outer carbon of the same density as the inner carbon, and com- 
municating with the positive = of the dynamo or generator, 
the relative sectional areas of the inner and outer carbons heing 
proportioned so as to cause them to be equally or uniformly con- 
sumed, (Sealed February 25, 1887). 


TELEGRAPHY AND TELEPHONY. 


1458. J. J. me, New Charlton, Kent. Improve- 
ments in Electro-Telegraphic Ap) tus. (Sd. 4 Figs.) 
February 1, 1886.—This invention has for its object to increase the 
8 of jgamte through submarine cables or other telegraphic 

rouits. e improvements consist in connecting condensers 
between the coils of the receiving instrument ins of before or 
after it as has hitherto been the practice. By this means ad- 
vantage is taken of the induction between the coils to assist the 
discharge and neutralise the extra current developed in the coils. 
(Sealed March 11, 1887). ; 


2268. C. A. Bell, London. Method of, and Appa- 
ratus for, Transmitting, Reproducing, and Record- 
8 and other Sounds, (2s. 2d. 65 Figs.) February 
16, 1886.—A jet tube of glass is fastened on a vibratory support or 
sounding board of wood or other material, and is supplied with 
ure water free from solid particles and bubbles of gas through a 
xible supply pipe from an elevated reservoir su RO by 
adjustable brackets, so that the pressure can be varied by raising 
and lowering the reservoir. A stop-cock is provided in the supply 
pipe for cutting off and regulating the flow, and a filter for re- 
moving solid particles and air bubbles. The water jet plays upon 
the diaphragm of an ordinary transmitting telephone arranged 
in the continuous portion of the jet near the point where it would 
break into drops if allowed to fall free. On talking to the sound 
board the sound waves throw the jet into vibrations, which the 
jet in turn impresses upon the telephone diaphragm, thereby 
causing el ical undulations in the circuit connected with the 
telephone transmitter. These undulations can be made evident 
as sound by a telephone receiver of any ordinary type included in 
the circuit. Suitable meansare provided for conducting the water 
away from the diaphragm into a suitable receptacle. Inventor 
describes several modifications, and specifies ninety-two claims. 
(Sealed February 18, 1887)- 


5824. J. L. Corbett, Glasgow, N.B. Improvements 
in Telephone Transmitters. [8d. 7 Figs.) April 20, 1886. 
Fig. 1 shows one form of the improved telephonic transmitter, 
which consists of a box or slab A having upon it a metallic plate 
B to which are connected by gy ball and socket joints, or the 
like, a series of carbon rods C, the lower ends of which rest on a 
cross-rod D of carbon or metal which is capable of being turned to 
_ afresh bearing surface to the suspended rods. The plate 

forms one terminal, and the brackets E in which the cross-rod 
is carried form the other terminal of the telephone circuit. In 
> G.7. 
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Fig. 2, the bex supporting the transmitting devices is composed of 
an open tube whose lower end is of conical form. The terminals in 
this case are formed by the brackets B, the course of the current 
being down one rod C, across the rod D, and up the adjoining rod 
Ctotheline. Fig. 3shows a transmitter in which a carbon block 
C suspended by a pivotted spindle b, bears upon a metallic point 
d, the transmitting devices which are conn to the line as usual 
ing contained within a short tube A over which the message to 
be transmitted is ken. In Fig. 4 the carbon block C, ora 
metallic point on it, bears upon a disc D of carbon carried 
- a ne E, which is partially rotated by movement commu- 
nicated to it through a pawl F and ratchet wheel G, from the 





telephone hook H which is depressed by the weight of the tele- 

one on it, and is raised by Le a the telephone 
is taken off the hook for use. One terminal is formed by a spring 
I bearing on the metallic spindle E, and the other by a plate 
bearing on a bracket K which supports the carbon block C, and 
which is provided with a screw for adjusting the position of the 
carbon block relatively to the disc D. Fig. 5 shows a transmitter 
in which a carbon block C rests upon cylinder D of carbon carried 
by a spindle E which may be rotated by hand, a scraper M being 
provided for cleaning the surface of the cylinder as it is turned. 
(Accepted March 2, 1887). 


5825. J. L. Corbett, Glasgow. Improvements in 
Telephonic Apparatus. (Sd. 7 Figs.) April 29, 1886.— 
This invention has for its object to transmit telephonic impulses or 
messages over distances greater than those over which speech can 
be transmitted by ordinary ag se apparatus, whilst obviating 
the employment of the double lines of wire or loop circuits hereto- 
fore in usefor this purpose. According to this invention the tele- 
phone wires are divided for long-distance speaking into sections of 
such length as may be conveniently spoken over by means of ordi- 
nary instruments, and then several sections are ted through 
relay apparatus which automatically throws into circuit an 
auxiliary battery (provided in connection with each section) to 
charge the section or reinforce the current therein, so that the 
impulses transmitted along each section of the line are trans- 
lated, repeated, or conveyed to the succeeding section. The im- 











proved relay comprises a combined telephone receiver and trans- 
mitter in ye {consisting of the electro-magnet A and the 
diaphragm B, forming a receiver, and a contact point b on the 
diaphragm in conjunction with a carbon block C, forming a trans- 
mitter ; and an electro-magnet D D and a relay battery circuit to 
each combined receiver and transmitter. The line wire! enters at 
the terminal L, is connected through the contact spring m to the 
armature d of the electro-magnet D, and is connected to earth by 
the terminal E. When the subscriber removes his telephone from 
the hook, thereby bringing the usual local battery into circuit, the 
cores of the relay magnet D are magnetised, the — armature 
d is attracted, and the auxiliary battery G is brought into the 
line circuit. The auxiliary battery current is then transmitted 
through the diaphragm B, the contact points b, C of the trans- 
mitter, and the conductor J to the next section of the line. 
(Accepted March 2, 1887). 


429. C. Wittenberg, Indiano , Indiana, U.5S.A. 
Improvements in Telephone Toll Collectors. (8d. 7 
Figs.) January 11, 1887,—This invention relates to an improved 
attachment to be applied to teleph tor the purpose of receiv- 
ing tolls for the use of the telephone. G is a “chute” formed on 
the outside of the case ; it is open at both ends, and of a suitable 
size to receive the coin for paying the toll. The upper end of an 
arm A (shown in dotted lines in Fig. 1) is bent towards the sliding 
bar C, and 8 through a mortice in an arm which projects from 
bar C. A shoulder or arm A engages the upper edge of the pro- 
jecting arm and operates to prevent bar C and the switch lever D 
from moving upward. The switch lever is thus locked down in a 
position which disconnects the telephone from the mainline. The 
deposit of the coin required for toll in the chute G disengages the 
shoulder and allows bar C and the switch lever to move upward, 
thus ting the teleph with the main line. Ags the pro- 

















jecting arm moves upward with bar C alon 
of arm A, the foot-piece g is depressed until the coin is allowed to 
fall into the tube L. If the connection desired cannot be made, 
the operator at the exchange sends a strong current through the 
subscriber's line, energising the magnet P, which draws the tube 
L over the tube m, the coin falling into the tube m, whence it can 
be removed by the depositor. Otherwise the tube L remains in its 
normal position until arm C with its arm s moving downward 
with the switch lever D when the telephone receiver is hung up, 
brings wedge ¢ in contact with pin u, and thus forces the tube L 
outward over tube /, and the coin falls into the cash drawer n. If 
the exchange does not answer, the subscriber can signal again 
without affecting the discharge of the coin, by depressing the 
switch lever without engaging the bracket F. This movement of 
the lever does not move bar C, and consequently does not affect 
the position of tube L. (Accepted February 26, 1887). 

1527. H. J. Allison, London. (The Writing Telegraph 
Company, New York, U.S.A.) Auteqrenie ‘elegraph. 
(Sd. 7 Figs.) February 1, 1887.—According to former patents 
(described in ENGIngzgRING of March 18 of the present year, page 
263) the strength of the current was altered by varying the pres- 
sure on a pile of carbon discs included in the circuit. According 
to the present invention the same effect is obtained by immersing 
one electrode to a greater or less extent in a liquid constituting 
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part of the other electrode. Referring to Figs. 1 and 2, the trans- 
mitting instrument comprises two receptacles A, A', containing a 
liquid with which is mingled carbon or other conducting powder. 
Almost any liquid may be used. Within each r le A, A!, is 
aplate B, B! of platina or other metal connected by wires C, Cl, 

th a battery not shown. The electrodes D, D', are pivotted so 
as to be able to swing into the liquid towards and away from the 
plates B, B!; and are operated by rods F, F', which are connected 




















toa ring G that serves as a holder for a stylus or may be directly 
moved by hand as in the patents above referred to. The move- 
ment of the ring G operates to cause the electrodes D, D! to be 
gradually immersed in the liquid, and the resistance varies ac- 
cordingly. In the modification illustrated by Figs. 3 and 4, the 
electrodes D, D', are fastened to rods E, E!, which slide in bear- 
ings, and the action of the holder J brings the electrodes D, D', 
nearer to or farther from the plates B, B!, and thus varies the 
strength of the current. (Accepted March 2, 1887). 


ELECTRIC RAILWAYS. 


5664. M. H.Smith, Halifax, Yorks. Improvements 
in and Connected with Electric Motors and the 
Transmission of Power therefrom. (8d. 15 Figs.) 
April 24, 1886.—This invention relates to the employment of 
electric motors for the propulsion of railway and tramway cars. 
In order to occupy as little room as possible beneath the floor of 
the car, the magnets A, A, the yoke B, and the armature spindle 
C are arranged all in the same plane. The’spindle C passes through 
the yoke B, the other end being carried in a bracket a of non- 





























magnetic material secured to the fields of the magnets A, A, and 
it is provided with trunnions b and is by means of links d swung 
beneath the flooring of thecar. These links d compensate for the 
weping relative positions of the car and axle due to varying loads 
and the action of springs. The spindle © is connected by 
means of a flexible coupling H with a wormshaft placed in the 
same line and gearing with a wormwheel fixed on the carwheel 
axle. This worm and wormwheel are inclosed in a casing F which 
is connected to the yoke B by means of horizontally hinged pieces 
e. (Accepted March 9, 1887). 


14,493. E. E. Ries, Baltimore, Maryland, U.S.A. 
Improvements in Electrical Railways. (1s. 3d. 11 Figs.) 
November 9, 1886.—This invention relates to electric railways in 
which either the track rails or extra conducting rails convey the 
electric current from stationary generators to brushes, wheels, or 
wipers in frictional contact with the rails and connected with 
electric motors mounted upon the cars. The object of the present 
improvements is to provide means whereby certain sections of 
the rails used as conductors may be automatically cut out of 
circuit in case of floods, &c., and the circuit preserved by means 
of loops or shunts bridging the cut-out sections, and connectin 
the conductors which are severed at those points. (Sealed ‘March 
8, 1887). 

BATTERIES. 


2932. A. Schanschieff, Gipsy Hill, Surrey. Im- 
provements in Galvanic Batteries. [6d.) March 1, 
1886.—Inventor claims: A battery cell with elements of zinc and 
carbon in contact with peroxide of lead or manganese, and im- 
mersed in a liquid obtained from mercury, water, and sulphuric 
acid. The oxides which have been charged by the sulphate so- 
lution under galvanic action into lower oxides, may be reconsti- 
tuted into their higher form by the action of chlorides, (Sealed 
March 11, 1887). 


7966, E.Commelin, G. Bailhache, C. Desmazures, 
A. L, de Virloy, and L. de Bousignac, Paris. Certain 
New and Useful Improvements in’ Secondary Bat- 
teries Acting as Accumulators of Electricity. (6d.) 
June 15, 1886.—The positive pole consists of very thin spongy 
copper plates, while the magnetic pcle is formed by sheet iron 
plates wrapped in brass wire gauze. The electrolyte is composed 
of an aqueous solution of an alkaline salt with a metallic acid, 
such as zincate of soda, with the addition of chlorate of soda. 
The plates are arranged horizontally so that each positive plate is 
immediately above the negative plate which collects the metallic 
deposits of the electrolyte. A receiving jar is employed consisting 
of iron coated with india-rubber, (Sealed March 8,1887). 


12,656. A.J. Boult, London, (H. B. Cox, Cincinnati, 
Ohio, U.S.A.) Improvements in or Relating to Bat- 
teries. 4d.) October 5, 1886.—Inventor claims a battery 
element having its cocting fluid thickened by gelatine to the con- 
sistency of jelly or its equivalent, so as to admit of fermentation 
and thereby assist in the action of the exciting fluid. (Sealed 


February 25, 1887). 
SWITCHES, 

5606. W. H. Preece, Wimbledon, Surrey, and J. W. 
Willmot, London. An Electric Switch. [6d. 2 Figs.) 
April 22. 1886.—A metal arm p projects from the axle } and turns 
with it between two stop-pins v', p*. A spring s draws the arm p 





firmly against the stop-pin p2,. Springs d and e, to which the 
leading wires are connected, have their ends bent so as each 
partly to embrace an arm of p when it is turned to the position 
shown, and hold it with sufficient force to resist the tension of the 
spring s. When it is desired to open the circuit, the knob a is 
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turned to release p from the grip of the springs d, e, and there- 


upon the 7s 8 causes the arm p to make a sudden movement 
od pe. the disengagement from d ¢ being so rapid that there is 
ttle or no 


~~ ing at the breaking of contact. (Accepted 
February 28, 1887). 

15,334. C.Browett, Westfield, Coventry, Warwick. 
Improved Means for ting Electrical Switches 
and Water and other aps. (6d. 3 Figs.) November 24, 
1886. Inventor claims the employment of a T head acting upon 
pins or projections upon a switch, bar, plate, or arm. (Sealed 
March 29, 1887). 


the a 
Electric Currents. 
in which a revolving arm makes or breaks contact between two 
plates or springs or between a central boss in which the arm is 
pivotted and plates or springs, Inventors claim the combination 
of a spring with a spindle having a cam or projections and carry- 
ing an arm or arms for the parpoce of making and breaking an 
electric circuit, the spring being so arranged that it embraces the 
spindle and by pressing on the cam or projections at opposite 
points exerts a force of the nature of a m ] couple tending 
to urge the arm round in a direction varying with its position. 
(Sealed March 29, 1887). 


REGULATING CURRENTS, 


13,407. J. M. V. Kent and W. H. Snell, 
Improved Means and atus for Contro! 
Potential in Circuits where Alternating Currents 
are Used. (6d. 3 Figs.) October 20, 1886.—The improvements 
consist in the use of a switch connected with each “actual resist- 
ance,” and with an equivalent ‘‘ virtual resistance,” and arranged 
in such a manner as to simultaneously with inserting or with- 
drawing the one to withdraw or insert the other respectively. 
(Sealed February 25, 1887). 


168. C. L. R. E. Menges, apne. Holland, Improve: 
ments Relating to Electric ae | and to Appa- 
ratus therefor. (8d. 2 Figs.) January 5, 
number of incandescent ay es (Fig. 1) are worked in lel or 
multiple arc, it is requisite that each lamp shall receive its normal 
current independently of the number of lamps in circuit. The 
desired regulation would be obtained if every lamp switch were in 
direct communication with the throttle valve of the engine M 
driving the dynamo d, so as to regulate the 3 of the 
engine according to the number of lamps in circuit. The improved 
regulating device consists of in placing a solenoid with a movable 
iron core b in the main circuit. By connecting this core with the 


Fig . 7, § 2 
































throttle valve a exactly the same effect is obtained as if each lamp 
switch were mechanically connected with the throttle valve. 
When the armature is to be kept ata constant speed the dynamo is 
governed by means of resistances G'inserted into the field or in the 
main circuit,by means of a movable core b! (Fig. 2). When arc lamps 
are arranged in seriesin the main circuit, a constant current may 
be maintained in the mains independently of the of lamps 
in circuit by increasing the variations of the current in a shunt 
in which is located a solenoid b?. When one engine has to drive 
several dynamos, the above arrangement can be simplified by 
using only one core and one solenoid wound with as many sepa- 
rate wires as there aredynamos. (Accepted February 26, 1887). 


MISCELLANEOUS, 


42. C. D. Abel, London. (Siemens and Halske, Berlin.) 
Improvements in Volta-Inductors. [6d.] January 1, 
1886. —This invention relates to the construction of volta-inductors 
in which the conductors are surrounded by iron in tubular form. 
The present improvements consist in twisting insulated copper 
wires into cable form, and covering them with lead. The cable 
is then wound round with insulated iron wire and formed into a 
ring. The insulated conducting wires are divided into two groups 
the wires of one group being coupled together in parallel arc, an 
those of the other in series. By this means an increase or de- 
crease of tension of the current is obtained, and the section of the 
conductor rendered proportionate to the strength of current. 
(Sealed February 1, 1887). 


3946. L. Bollmann, E, Biedermann, and D. Monnier, 
Vienna. Improvements in the Method of, and A 
— for, aN the Conditions of E} Cc 

ents. [lld. 18 Figs.) March 20, 1886.—This invention 
relates to apparatus for transforming electric currents from a 
higher to a lower tension by means of particular connections 
of closed electro-magnets with a commutator, whereby several coils 
of the magnets are divided into two separate circuits, in one of 
which is led the primary current of hi tension through a 
number of coils connecting in series, while in the other circuit 
the induced current of low tension is led away from the other coils 
connected with it in parallels, By the action of the commutator 








the coils are successively brought in connection with the one and 
then with the other of these two circuits in such a manner that 
in each coil both the p and secondary currents flow 
successively, but always in the same direction. e rotating parts 
of the commutator are fastened to the shaft C which is rotated at 
the required speed by the tea current or any convenient 
power. E are four metal rings each fastened to, but insulated 
from, the shaft. L are bushes which transmit the currents to and 
from the rotating . G', H', and J' are ring sections forming 
the surface of the commutator ; they are fastened to the wooden 
drum F", Against this circumference bear sixteen brushes K, 
which are distributed around the circle in eight pairs. The seg- 
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ments G' are each connected to one of the transmitting rings E' b 
copper wires 7, which are insulated and pass between the shaft 
and the inner rings E"'. The brushes L, which bear against the 
outer rings E, form part of the primary circuit, so that the seg 
ments G! are in constant connection with the primary current 
The segments H' forming the larger parts of the circumference are 
similarly connected to the inner rings E'!", E'" by the parts Hl!!, 
The brushes L bearing on these rings are in connection with the 
cables of the secondary circuit, which duct the induced low- 
tension current away from the segment H! through the ring E" 
and return the same through the ring E'' to segment H''. The 
brushes L are fastened to, but insulated from, the frame D. The 
brushes K are secured in holders, which can swing freely on the 
four shatts M. (Accepted March 9, 1887). 


14,760. H, H. Lake, London, (Count R&. de Montgelas, 
Philadelphia, Penn., U.S.A.) Improvements Relating 
to the Preparation of Metallic nesium by Elec- 
trolysis, and: to Solutions therefor. [4d.] November 13, 
1886.—The improvement consists in depositing the magnesium 
electrolytically'in the form of an alloy with another metal from a 
solution of magnesium chloride and a solution of the chloride of 
the other metal... (Sealed February 25, 1887). 


15,078, J.J: Ghegan, Newark, New yoni U.S.A. 
Improvements in Automatic Electric Liquid Level 
Indicators. (6d. 1 Fiy.) November 20, 1886.—The liquid 
level indicator consists of the combination of a source of light, such 
asa lamp A ; a shield or screen B in whose opening is a condens- 
ing lensC; and a containing tube D of glass connected at E, E 
with the boiler or tank F. In the tube is a float G of opaque 
material. On the opposite side of the tube from the lamp isa 














piece of selenium H in the same horizontal line with the flame of 
the lamp, and located in an electric circuit of constant and pread- 
justed resistance and iricluding an electric bell I. A funnel or ray 
collector L is situated opposite the lens C. At its normal level the 
water Jin the tube is of such a depth that the float cuts off 
the rays K of light from falling upon the selenium, so that the 
circuit remains practically of uniform resistance. But when the 
water sinks, the float also sinks and the rays fall upon the selenium, 
diminishing the resistance so much that the current in the circuit 
becomes strong enough to ring the bell I. (Sealed February 25, 


1887). 

15.658. H. H. Lake, London. (E£. Shaw, Lynn, Mass., 
U.S.A.) Improvements in the Manufacture of Blocks, 
Plates, or Rods of Carbon for Electrical or other 


. [4d.] November 30, 1886.—Inventor claims blocks, 
plates, or rods adapted for electrical or other uses, and con- 
ae “f compressed carbonised alge or seaweed. (Sealed March 
8, 188 


UNITED STATES PATENTS AND PATENT PRACTICE. 

berg “ween with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





GERMAN Pic.—The production of the German blast fur- 
naces last year is estimated at 3,339,803 tons, as compared 
with 3,751,775 tons in 1885. The total of 3,339,803 tons 
was made up as follows: Puddling pig and spiegel pig, 
1,685,439 tons ; Bessemer ee a tons ; Thomas pig, 
835,178 tons; casting pig, ,858 tons; and allowance 
for omissions, 28,900 tons. 


GEOLOGICAL F1gLD Ciass.—It has been arranged that 
this class, which has again been formed for studying sys- 
tematically the logical features of the gag Bee 
London, under the direction of Professor H. G. ley, 
F.R.S., King’s College, will meet on alternate Saturday 
afternoons in May and June, commencing on May 14. 
Particulars may be had from the principal map sellers in 
the City, or from the hon. secretary, Nicol Brown, 
F.G.S., 7 Princess-road, South Hornsey, N. 
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MAGAZINE RIFLES. 

(Continued from page 392.) 
Chaffee-Reece Magazine Rifle.—We do not insert 
a drawing of this arm—one of the three selected by 
the American Board—as it belongs to the same 
class and is similar in general construction to the 
Hotchkiss. There is, however, an important differ- 
ence in the magazine, which has no spiral spring, 
but is furnished instead with an ingenious system 
of ratchet bars; one of these carries forward the 
cartridge a distance equal to its own length at each 
reciprocal motion of the bolt, while a second bar 
has no longitudinal motion, but prevents the car- 
tridges from moving to the rear in the magazine 
tube after they have been moved forward by the 
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| one face of the angle, and upon the other face when 
in the lower position. 

On closing the breech, the bolt pushes the car- 
tridge into the chamber, and when the handle is 
locked down to the right, a part of the bolt presses 
against a stud, and thus depresses the trough to 
be ready to receive another cartridge from the 
magazine. 

The magazine can be cut off and the rifle used as 
a single-loader by pushing forward a thumb-piece 
on the right side of the shoe ; the effect of this is 
that, on turning down the handle to lock the bolt, 
the latter does not act on the stud to depress the 
carrier, so that no fresh cartridges are fed up from 
the magazine. 

There is a projection Z on the fore part of the 
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Fic. 7. LEE MAGAZINE GUN. 


other bar. The magazine is loaded through an 
aperture in the butt-plate, the opening of the spring 
cover of which causes the two ratchet bars to be de- 
pressed, so that the magazine can be filled by 
passing the cartridges along a smooth middle bar ; 
the act of closing the spring cover again brings the 
two ratchet bars into play. 

By means of a cut-off the ratchet bars can be 
prevented ‘from acting, and the piece used as a 
single-loader. 

Kropatschek Magazine Rifle.—This rifle, which is 
the small arm of the French Navy, hasa bolt-action 
rifle resembling the Gras, see Fig. 6. 

The magazine is a brass tube underneaththe barrel, 
as in the Winchester, Vetterli, Mauser, and other 
rifles of ClassI. It contains six cartridges, while 
a seventh can be placed in the trough or carrier T. 


, carrier, which keeps the next cartridge from leaving 
the magazine while the trough is in the upper or 
| loading position. A supplementary cartridge stop 
R pivotted at P and having a spring L underneath 
it, acts in conjunction with Z in retaining the 
cartridges in the magazine, and especially in pre- 
| venting more than one at a time from passing out 
into the carrier when the latter is depressed ; it 
also retains the cartridges in the magazine tube 
whilst the latter is being filled. 

Lee Magazine Rifle.—This arm (see Fig. 7), which 
occupied the place of honour in the report of the 
American ‘‘ Board on Magazine Guns,” embodied 
two new principles of considerable importance, viz., 
the central position of the magazine, and having it 
detachable with ease, so that two or more magazines 
can be carried by the soldier. 





When the breech is opened by pulling back the 
bolt, a projection on the latter strikes the carrier at | 
-\» causing its front extremity to raise the cartridge | 
into the position shown in the section. This move- | 
ment is accelerated by the spring A acting against | 
a knife-edge projection on the trough T; in the | 
upper position of the trough, the spring acts upon | 


The breech action of the Lee does not materially 
differ in design from other bolt rifles, except that 
the bolt is in two pieces only—the body, or bolt 
proper, and the hammer or cocking piece. The 
firing-pin, or striker, is screwed into the hammer ; 
the spiral main spring, which surrounds the striker, 
is contained in a hollow in the body. The handle 





is placed at the rear end of the bolt, and bent down 
towards the stock, so as to allow the trigger to be 
reached without wholly quitting hold of the bolt. 
The extractor is so connected with the bolt-head as 
not to share the rotation of the latter, when the 
handle is turned down into the locking position. 
When the handle is turned up to unlock the bolt, 
the hammer is cammed slightly to the rear, by 
means of oblique bearings on the bolt and hammer, 
so as to withdraw the point of the striker within 
the face of the bolt. This oblique cam action also 
gives great power to the extractor at first starting 
the empty cartridge case out of the chamber. 

The magazine M is simply a sheet-iron or steel 
box of a size to hold five cartridges, but there seems 
no reason why it should not be made of larger 
dimensions. It is detachable from the rifle, and is 
inserted from underneath into a slot or mortise in 
the stock and in the shoe, in front of the trigger- 
guard. A magazine catch C, just above the trigger- 
guard, engages in a notch N in the rear of the 
magazine, the projection L first entering a recess 
prepared for it in the shoe. There is a magazine 
spring D at the bottom of the magazine box which 
pushes the cartridges upinto the shoe. The point of 
the top cartridge is pushed into the projection L, 
and this keeps the lower cartridges in their places 
in the box while the latter is detached ; when the 
magazine is inserted in the rifle, the withdrawal of 
the bolt causes the top cartridge to be slightly 
drawn back, so that it is now free to be fed up into 
the shoe by the magazine spring D. 

There is a later pattern of magazine, which has 
its front face quite plain, with no projection L, as 
the magazine catch was found sufficient to hold the 
box in its place. To prevent the cartridges being 
pressed out of the magazine before the latter is in- 
serted in the rifle, there is a strong spring placed 
vertically in one side of this box, the curved upper 
end of which bears upon the top cartridge ; when 
the magazine is in its place in the shoe, this side 
spring is so acted upon that it ceases to hold down 
the cartridges in the box. 

To use the rifle as a single-loader, formerly the 
magazine had to be detached, when a spring plate 
in the shoe, which is pushed aside by the insertion 
of the magazine, starts back into its place and 
nearly fills the magazine slot, so as to prevent car- 
tridges falling through to the ground when fed into 
the chamber by hand. The later pattern, how- 
ever, has two notches on the magazine for the 
catch C to engage in; when the magazine is in- 
serted in the slot only as far as the upper notch, 
the rifle can be used only as a single-loader, but, on 
pressing the box home to the second notch, the 
magazine immediately comes into play. 

The magazine can be released from the slot by an 
upward pressure on the lower projecting end of the 
magazine catch C, which is covered by the trigger- 
guard, 

Improved Lee.—This rifle is precisely similar in 
principle to the Lee, the chief difference being that 
the magazine is permanently fixed in its slot under- 
neath the shoe, and in front of the trigger-guard ; 
the cartridges are inserted from above. There isa 
stop by means of which the cartridges can be pre- 
vented rising up into the shoe, and which forms a 
sort of false bottom to the slot in the latter, so that 
the arm can be used as a single-loader. 

Lee-Burton.—The bolt action is the same as the 
Lee, but the box-magazine is attached to the right 
side of the shoe, instead of being underneath, as in 
that rifle. When the magazine is raised to ita 





Fig. 8. 


higher position, the cartridges pass successively 
into the shoe by the action of gravity alone, and 
are thus pressed home into the chamber by the 
closing of the bolt. 

A number of the Lee-Burton and improved Lee 
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rifles are now being manufactured for issue to the 
troops, in order to undergo experimental trials on 
an extended scale. 

Several other magazine rifles have the box central 
magazine, but placed in different positions as re- 
gards the shoe and the axis of the bore. In the 
original pattern of the Jarman (Sweden and Nor- 
way), the magazine is affixed to the upper part of 
the shoe, inclined at a considerable angle to the 
right hand (see vertical cross-section, Fig. 8). Here 

. the operation of gravity obviates the necessity of a 
magazine spring, but the magazine was found to 
be very much in the way and liable to be injured ; 
it has therefore been replaced by a magazine under- 
neath the barrel, as in the Kropatschek and other 
rifles. 

(To be continued.) 








LEACHING GOLD ORES CONTAINING 
SILVER. 


By T. Eoetxston, Ph. D. 
(Continued from page 220.) 

2. Impregnation. — When the ore has become 
entirely cool, it is dampened with from 4 to 5 per 
cent. of water, so that it will pack in the hand but 
gradually fall to sand when the pressure of the 
hand is released. It is then either sifted directly into 
the impregnation vats through a six-to-the-inch sieve, 
or after sifting is collected in wooden boxes holding 
about 50 lb. each and emptied gently into the vats. 
It would not do to shovel it in, as it would become 
too closely packed and prevent the passage of the 
chlorine gas. The usual form of these tubs, which 
generally hold between 2 and 3 tons of roasted ore, 
is shown in Fig. 5. The same vat is used for both 





impregnation and 
Leaching Vat. 
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impregnation and leaching. They are made of the 
best sugar pine 2 in. thick; they are 74 ft. to 9 ft. in 
diameter, and 3 ft. deep, and generally have a batter 
of 1 in, to the foot. This is done in order to pre- 
vent any space forming on the sides when the ore 
settles, and thus making points of easy passage for 
the chlorine gas. The vats are usually placed to- 
gether in a row, each vat being inclined a little to 
the front so as to drain it completely. In front of 
the vats is a launder, C, inclined so as to carry off 
the liquid running through into a reception vat. All 
of these vats are thoroughly painted inside and out 
with three coats. The painting material is different 
in different regions. As all the leaching is done 
with cold water, it is usually tar, in some cases 
asphalt varnish ; in others a mixture of coal tar and 
asphalt melted together and put on hot, is used. 
This is done both inside and out to prevent the 
action of the chlorine and leakage. The tubs 
should always be repainted once a year. At the 


Providence Mine the bottoms of the tubs are made 
of 3 in. grooved planks, which are tongued. The 
staves are made of 2 in. planks with plain joints, 
but each joint is lapped on the outside with a 








batting 2} in. wide by 3?in. wide. The tub is 
held together by four iron hoops. With this con- 
struction there is no danger that the iron hoops 
will be attacked by the chlorine. The diameter of 
the tubs at the top is 5 ft. 9in., at the bottom it is 
6 ft. 3in. They hold 23 tons of ore. The filter 
bottom is made of 1-in. boards placed 3 in. above 
the bottom of the tub and separated by cleats. 
The depth of the tub above the false bottom is 
3 ft.6in. These boards are perforated with } in. 
holes, and are covered with a double thickness of 
gunny cloth. A cover is made of 14 in. stuff 
tongued and grooved, and reinforced by four wide 
cleats, which are screwed on. A groove is cut on 
the circumference of this cover, into which the tub 
fits loosely. It is suspended by two iron supports 
on a rolling truck above. These supports are at- 
tached to the cleats. The vats contain usually 
from 2 tons to 4 tons of roasted ore. In most 
works these vats are placed upon the floor in aline, 
and on one side of the roasting furnace. In some 
cases the vats are swung upon gudgeons, as is 
shown in A, Fig. 6, and Figs. 3 and 4 on page 219 








ante. In this case the tank is held in place by a 
hook b, and the gold chloride is discharged by a 
stop-cock K in the bottom of the vat. The number 
of these tanks varies with the quantity of ore to be 
treated. At the Lincoln Mine there are six, and at 
Sutter Creek there are five; at the Providence 
Mine there are eight. They have a false bottom 
placed at least 14 in. above the bottom of the tank, 
in order to allow the exit pipe, which is lin. in 
diameter, to enter. This false bottom is pierced 
with } in. holes, 10in. or 12in. apart. It is some- 
times made by placing pieces of board filled with 
holes, 2 in. wide and lin. thick, from 6 in. to 8 in. 
apart over the bottom. These boards rest on 
cleats several inches apart, which are placed 
across the bottom of the vat, but do not touch 
the sides. As, in order to drain completely, the 
vats must be inclined towards the launder in 
front, the cleats are made thicker on the front 
side, so that the false bottom is on alevel. On this 
bottoma layer of quartz thesize of a hen’seggis spread 
to the depth of from 3in. to 4in. Upon this small 
pieces half the size are laid from 1}in. to 2in. in 
depth, and so decreasing in size until 6in. to 8in. 
from the bottom sand is placed. The filter is gene- 
rally 8in, to 10in. deep. Over this boards are 
placed, set in contact to form a surface to shovel 
upon when the leached ore is to be removed from 
the tank. These boards are not, however, always 
used. Sometimes gunny sacking is placed over the 
filter. When the men are skilful they shovel down 
on to the filter without disturbing it, but this re- 
quires a great deal of practice. This filter remains 
permanently in the vat until it gets very dirty ; it 
is then removed to be washed and used over again. 

When the vats are ready for the charge, 15 to 20 
buckets of dry ore are spread over the bottom, in 
order to take up any moisture which may remain 
there. If it becomes too damp a sufficient quantity 
of dry ore is added. Wet ore over the false bottom 
would prevent the easy passage of the gas through 





it, and cause an increase in the consumption of gas, 





If it is too wet the whole quantity of gas used for 
the charge may not rise more than 2 in. above the 
bottom of the filter. When it is too dry the ore is 
not properly acted upon. Ifthe bottom of the vat is 
not dried in this way the lower stratum of ore would 
take up the moisture and be toodamp. The rest 
of the charge is moistened outside of the vat and 
treated in the same way. When it is of the proper 
dampness it is raked together and charged with a 
shovel on to a brass wire sieve four to eight to the 
inch, and falls on to the filter. This sieve has 
wooden sides and is from 3 in. to Gin. deep. It 
either runs upon rollers on two tracks placed at 
right angles to each other over the top of the vat, or 
is supported above it by ropes placed at each corner, 
so as to give it complete freedom of motion. In 
some cases it has handles on the sides, so as to pre- 
vent the labour of reaching over the front in order 
to get at all parts of the vat ; in others it has none, 
and the men are obliged to lean over the top to 
make the ore fall in the proper position. By moving 
the sieve backwards and forwards and from side to 
side, the roasted ore is distributed as evenly as pos- 
sible over the bottom, but as a quite even distribu- 
tion is not possible, it is every few minutes raked 
evenly over the bottom by the man who throws the 
ore on the sieve. The object of the screening is to 
have the charge porous to make it equally damp, uni- 
form in size, and prevent nails and pieces of iron, 
which would precipitate the gold, from getting into 
the vat. In some works the ore is moistened and put 
into a pile, and is then sieved into wooden boxes, 
which hold about 50 1b. each, and their contents 
carefully poured into the vat in such a way as to be 
sure that no packing takes place. The vat is filled 
in this way to within from 2 in. to 4 in. of the top. 
It is necessary to leave this amount of space in 
order to be sure that the whole of the chlorinated 
ore shall be covered with water when the leaching 
commences. If this were not so the ore would be 
unequally moist in different parts, and it would be 
very difficult to get all of the soluble gold out of 
it. When there is about a foot of ore in the tank 
the chlorine is turned on. It takes one man two 
hours to charge the vat. He must work rapidly 
and well, not to be caught up with by the gas, for 
by the time that the vat is completely filled the 
chlorine is near the top. On the top the ore is 
made concave, being highest on the sides and 
lowest in the centre, so as to be slightly funnel- 
shaped. It is then slightly pressed with the hand 
around the whole circumference of the vat in order 
to pack it lightly and prevent the easy passage of 
the gas there. The gases have always a ten- 
dency to follow the sides of a vat if there is an 
equally easy outlet for them. When the vat is ready, 
a cover, which is made of flat boards strengthened 
on top with six wooden braces 2 in. wide and 
3in. high, is placed in position. This is coated on 
the inside with tar and suspended in many works 
by means of a chain and a Weston pulley, as 
is shown at F, Fig. 5; in others there is simply 
aring a, as in Fig: 6. Where there are a number 
of vats, they are placed in a row, and are served 
by a Weston pulley, running on a rail overhead. 
There are two ways of closing this vat; either 
a groove is made in the cover which fits over the 
edge of the vat, or the cover itself is made to fit 
the inside of the vat, as in Fig. 5, leaving a 
space between it and the sides of the tub, but 
resting upon a projection placed there for the 
purpose. This joint is usually caulked, first with 
rags which have been wet, and then is made 
perfectly tight, either with a mixture of spent ore, 
bran and water, or with clay and sand of the 
proper consistency, or, as is generally the case, 
with tough dough, as this is the cheapest material 
that can be used for the purpose. It is always neces- 
sary to keep these joints moist during the process, 
by placing damp rags over them. The gas is intro- 
duced in some works by a single pipe A, Fig. 5, 
and K, Fig. 6, which enters under the false bottom; 
in others there is a pipe upon each side, which 
does not seem to present any special advantage. 
The pipe is made of lead and is introduced through 
the sides. It is enlarged from the inside, so as to 
make it perfectly tight, and then flanged. In some 
works a lead nipple, treated in the same way, 1s 
used to attach a rubber hose, and this seems to be 
the best disposition. A small hole in the cover is 
left for the escape of the air, and to observe by the 
ammonia test the moment when the chlorine 
reaches the top. This hole is then closed with a plug 
D, Fig. 5, c, Fig. 6, but the current is kept up until 
the charge in the gas generator has been completely 
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exhausted. It is generally passed for five to eight, 
and sometimes twelve hours, the time depending 
upon the size of the ore. When the gold is very 
fine it will take less time than when it is coarse. In 
order to be economical the operation must be con- 
ducted quickly. It is necessary, therefore, that the 
gold should be as fine as possible, or the time taken 
will be too great. 

After the charge is thoroughly impregnated, the 
chlorine tube is removed, and the gas is allowed to 
remain in the ore for from twenty-four to forty 
hours in order to obtain its full action. In the 
Union Hill Works, it was left only twenty-four 
hours, because they did not have vats enough. 
This isa very short time, and undoubtedly entails 
a loss ; but they did not seem to think it of very 
great importance. The best length of time, from 
the time the gas enters to the discharging of the 
tub, is from forty-eight to seventy-two hours, de- 
pending on the fineness of the ore. 

The chlorine necessary for a 3-ton charge of 
refractory ore is made in the covered generator, 
made of very heavy sheet of cast lead, or of iron 
lined with lead, the joints of which have been 
burned together. They must not be soldered. 
This is shown at D, Fig. 7, andis from 20 in. to 











24 in. in diameter and 11 in. to12in. deep. The 
cover is made gas-tight by a water joint. It is 
raised when necessary by means of rings r on the 
side. The bottom is made of lead, which weighs 
16 lb. to the square foot. The sides weigh only 
8 lb. per square foot. The generator is placed on 
a sand bath m standing either on a perforated arch 
q over a fireplace t or on a steam-chest, and is 
heated up to about 90 deg. Fahr. Through the 
centre of the cover a shaft of hardwood e, pro- 
vided with a water joint s, and to which a hori- 
zontal arm with stirrers is attached, is passed. 
It has a crank at the top, the object of which 
is to stir the mixture in the tank after the acid has 
acted for a certain time. When not in use, this 
agitator is raised Gin. The gas is prevented from 
escaping by the hydraulic packing. The charge for 
3 tons of ore consists of 20lb. to 241b. of salt, 
15 lb. to 201b. of binoxide of manganese, at 70 per 
cent., and 301b. of sulphuric acid at 66 deg. B. and 
18 1b. of water. When necessary, the acid is carried 
to 45 lb. and the water to 25lb. The water is not 
introduced until the gas is wanted. The cover is 
generally removed to put in the solids and water, 
but sometimes there is an opening on the top for 
the introduction of the charge without lifting the 
cover, and one on the bottom for removing the 
Spent material. Both of these openings are closed 
with wooden plugs covered with rags thoroughly 
saturated with grease to prevent the action of the 
chlorine. The acid is introduced through a syphon 
gy. Half a pound of water is added to every pound 
of acid. This charge will be 3$in. to 4in. in 
depth. The acid is added in pitchers of about half 
a gallon at a time. In some works the acid is 
placed in a reservoir, whose stop-cock is directly over 
the syphon, and the acid is made to fall drop by drop. 
Such a charge will generally run ten hours. When 
ready to work, india-rubber tubing, which has been 
thoroughly greased on the inside, is placed upon 
the exit pipe h in the cover, which is Ff in. calibre, 
and it attached to the entry tube B of the wash 
bottle C, Fig. 8, and the exit tube D, to which 
another hose is attached, which connects it with 
the leaching vat. The wash bottle generally is a 
large-sized acid bottle or an old carboy, from which 





the bottom is removed. It is supported in a wooden 
box d lined with lead and filled with water. The 
inlet pipes are held in place by a wooden support 
in the centre of the box d. The water in the box 
stands in. above the inlet pipe. This apparatus 
is simple, but requires that the pipes should be 
fixed so that there would be no danger of their 
turning over, which they might do if not thoroughly 
supported. Sometimes a special washing apparatus 
is made. The sulphuric acid is introduced through 
the funnel, which is 2 in. calibre, in small quantities 
at atime. It is absolutely necessary that the 
chlorine gas should be washed entirely free from 





the hydrochloric acid, since, if any sulphides were 
present, they would be attacked, and the sul- 
phuretted hydrogen would precipitate the gold in 
the impregnation vat. One stick of wood Gin. to 
7 in. in diameter, 4ft. long, is suflicient to gene- 
rate all the heat required to make the gas. The 
gas is given off slowly, and only at about the rate 
that it can be absorbed in the ore, but it must be 
given off uniformly. As soon as it commences to 
decrease in volume fresh acid is added and the 
stirrer turned. Occasionally the stirrer gets 
logged, in which case it must be raised several 
inches, which can be done without allowing the 
chlorine gas to escape, as the water joint is quite 
long. There will generally be no difficulty in 
breaking up the charge when the stirrer is elevated 
alittle. At Deloro, Canada, the chlorine is made 
from acharge of 40 lb. to 50 lb. of chloride of lime 
and 50 lb. to 60 lb. of sulphuric acid. It is forced 
into a cylinder under pressure to about 401]b. to 
50 lb. to the square inch, and falls 25 lb. to 30 Ib. 
when the chlorination has been made as perfect as 
desirable. The operation lasts about two hours. 
The chlorine generator is generally placed in the 
centre of the row of vats so as to be as near as pos- 
sible to them all. If, when the cover of the impreg- 
nation vat is lifted previous to the introduction of 
the water, there is a strong odour of gas, the 
chlorine has probably attacked the ore thoroughly. 
In the arrangement as designed in Figs. 3 and 
4, on page 219 ante, the generator is placed directly 
beneath the leaching vat. In the plan, Fig. 2, on 
the same page, itis placed in the centre of the row 
of vats in front of them, in Fig. 1 it is placed a 
little to one side. There may be one or more of 
them according to circumstances. 

In the Davis process 150 Ib. of roasted ore is 
placed in a cylinder with 125 gallons of water and 
50 lb. of calcium chloride. The cylinder is then 
rotated long enough to insure thorough mixture; 
3} gallons of sulphuric acid diluted in the ratio of 
one to three of water is then forced into the cy- 
linder, which causes the evolution of the chlorine 
gas. It is generally best to attain a pressure of from 
25 Ib. to 40 lb. to the square inch in the interior 
of the cylinder. The operation takes from half an 
hour to one and a half hours, the gas is then drawn 
off, which takes half an hour. The cylinder is then 
discharged into the receiving tank, which has a 
quartz filter, and the ore washed with 75 gallons 
of water. All this is pumped into the reservoir, 
from which it is discharged into the precipitating 
vats and the spent ore sent to be treated for silver 
if it contains any. 

(To be continued.) 








600-TON TESTING MACHINE. 


The 600-Ton Testing Machine at the Works of the Union 
ridge Company, at Athens, Pa.* 
By Cuaries MacponaLp, M. Am. Soc. C.E. 
A BRIEF description of a testing machine capable of 
exerting a tensile strain of 1,200,000 lb., recently con- 
structed at the works of the Union Bridge Company, at 


* Paper read at the annual meeting of the ‘American 
Society of Civil Engineers. 





Athens, Pa., and successfully applied in pulling to de- 
struction a number of eye-bars of unusually large dimen- 
sions, may prove of interest. 

In general it may be described as consisting of a hy- 
draulic cylinder securely fastened between two longitu- 
dinal girders, which form the frame of the machine; a 
tail block attached to the webs of the girders at con- 
venient intervals, and two connecting blocks to receive 
the test-pieces, attached respectively to the piston of the 
cylinder and the tail block. They are carried upon finished 
wheels, running upon an accurately lined and finished 
track resting upon the lower flanges of the girders. The 
strain upon the test-piece is assumed to be equivalent to 
the hydraulic pressure upon the piston, which is measured 
by a Shaw mercury column and a spring gauge, both being 
referred to the centre of the cylinder. The stretch is re- 
corded upon a natural scale. 

A reference to the drawings will indicate the details of 
this simple piece of mechanism, and, it is hoped, furnish 
evidence of the accuracy of the methods by which im- 
portant results have been obtained. 

Inasmuch as the arrangements for applying compression 
strains have not yet been perfected, although they are in 
a forward state of preparation, your attention is directed 
to the machine as at present adapted to tensile strains 
only, reserving tothe near future a presentation of the 
completed machine. 

Figs. 1 to 4, page 414, represent a general plan and eleva- 
tion with sections. The cylinder is of cast-steel, 4 ft. 33 in. 
in diameter and 6 ft. 4 in. long, giving an effective area of 
2039 square inches, and a working stroke of 4 ft. 11 in. 
The maximum water pressure for which provision has 
been made, is 600 lb. per square inch, which, for a piston 
area of 2039 in., produces a total strain upon the test- 
piece of 1,223,400 lb., under the assumption, which is 
believed permissible, that the resistance due to friction is 
sufficiently small to be neglected. For the purpose of 
facilitating observations, it is intended that the cylinder 
should have an effective area of exactly 2000 square 
inches, so that 1 lb, upon the gauges would indicate a ton 
of pressure, but a defect in the casting made a slight 
increase in the bore necessary. It is secured to the girders 
by steel bolts and angles, and the outer end is left open for 
inspection. The piston and rods are packed with ordi- 
nary packing, to be more fully described hereafter. The 
main girders are of wrought iron, 60 ft. long by 3ft. § in. 
high, built up of plates and angles rolled in one length. 
Holes are bored through the webs 64 in. in diameter and 
18 in. apart, for convenience of attachment of the tail 
block ; along this portion of the webs the thickness of 
the metal is 24in. They rest on, and are secured to, 
12-in. cross-girders, which are bolted to masonry founda- 
tions. The top flanges are held in line by cast-iron 
brackets G. 

The tail block A is a steel casting, which may be at- 
tached to the girders, at intervals of 18 in., by two short 
steel pins on either side, 64 in. in diameter, and any inter- 
mediate adjustment is obtained by four geared steel nuts 
C, working on rods D?, These nuts are turned by a central 
pinion on the shaft E, the nuts, pinion, and shaft being 
contained in the plate-box F. 

The connecting block B® is a slotted steel casting rest- 
ing on wheels, and attached to the tail block A by four 
steel rods D?, 58in. in diameter, having the adjustment 
at F above described. Provision is made for recoil by a 
steel rod H, fastened to B*, and passing through a brass 
friction clamp I in the tail block. It will be observed 
that the rods D? are held fast in the block B? by 
double nuts, while they are free to push through the tail 
block A. The effect of recoil at this end is therefore con- 
trolled by friction upon the rod H, and the amount of the 
friction required for that purpose is regulated by adjust- 
ment in theclamp I. 

A vertical slot, disposed centrally between the rods 
D2, admits the head of the eye-bar, which is secured by a 
pin passing through a pin-hole 74 in. in diameter, and 
slotted 14 in. When smaller pins are required, collars 
are added to fill. The —_ of this elongation of the 
pin-hole is to admit of recoil in the test-piece itself—a not 
inconsiderable quantity in large bars. This recoil is taken 
upon a wooden block placed between the back of the slot 
and the end of the eye-bar. 

The connecting block B is similar in all respects to B’, 
except in that it is attached to the piston by rods D, 
of same size as D?, the recoil in this instance being trans- 
mitted without injurious effect upon the piston. _ 

Figs. 5 and 6, page 415, give enlarged views of 
cylinder head and piston, showing the copper wire packin, 
between head and barrel, also the piston and piston-r 
packing, and the connection of cylinder with main girders, 

Water is delivered from the pump through the pipe P, 
3 in. in diameter, and is discharged through P?, of the 
same diameter, into a tank outside the building. The 
vertical distance from centre of the cylinder to the surface 
of the water in this tank is 4 ft. 6 in. 

Fig. 7, page 414, illustrates on still larger scale the 
detail of the piston packing. A sample of the packing itself 
is also submitted with the paper ; it does not differ from 
that in general use, and is too well known to require de- 
scription. This packing is ‘“‘ set up” by a brass gland and 
packing bolts, with thread and nut adjustment, until 
the leakage, under maximum pressure, is reduced to a 
thin film of water discharging uniformly about the peri- 
phery of the piston. -After a test has been completed and 
the piston remains at a distance from the head of the 
cylinder equal to the stretch of the piece, it is brought 
back to anormal position by opening the discharge cock in 
the pipe P?, and allowing the water to pass out under the 
head of 4 ft. 6 in., when it is found that the gro 
vacuum thus obtained, which is equivalent to 14 lb. per 
square inch upon the piston, is sufficient for the purpose. 
This is equal to about 3000 lb. total pressure, and, inas- 
much as the pressure upon the packing when properly 
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of plans and in superintending the construction. His 
death occurred immediately after its completion. 

It is not contended that this is an instrument of pre- 
cision, as for experimental research, or that in sensitive- 
ness or minute accuracy it is the equal of the United 
States testing machine at Watertown Arsenal. Mr. 
Kellogg himself would be the last person to invite com- 
parison in that respect with the superb invention of Mr. 
A. Emery. What he has accomplished has been the con- 
struction of a machine, at moderate cost, which will 
test to destruction full-sized sections, as they are required 
for structural purposes, with rapidity and reasonable 
accuracy, of which the records submitted are sufficient 
evidence. 

In reply to an inquiry regarding the Watertown ma- 
chine, the writer has been favoured with the following in- 
“7 we by F. H. Parker, Major Ordnance Department, 

A 


** A description and account of the machine is published 
in the annual report of the Chief of Ordnance, U.S.A., 
for 1883. From that you will see that the capacity of the 
machine is 800,000 lb. for tension tests and 1,000,000 lb. 
for compression. In the combination of the qualities of 
accuracy, sensitiveness, and convenience of manipulation, 
it is believed to stand alone, and precautions have been 
taken to prevent injury by recoil or reaction. 

“The machine is continually operated not only in test- 
ing large members of structures, but also small band 
specimens where the greatest accuracy is desired ; and it 
is necessary to use it in such a manner as will in no degree 
impair the latter quality. 

** The machine has frequently broken bars to nearly its 
full capacity ; but, in view of the constant demands made 
for accurate work in testing cannon metal, and in making 
tests for industrial purposes, it is not thought advisable 
to run any risks of injury or delay by breaking bars of 
great length and large cross-section combined. The test- 
ing of such bars is carried far enough to give, probably, 
all useful information required. 

‘Government work on the machine occupies a great 
Rs of the time ; but considerable work for private parties 
is done. 

From all of which it would appear that the magnificent 
piece of mechanism from which we had hoped to derive 
such valuable information, which was so admirably de- 
scribed by the late A. L. Holley, M. Am. Soc. C.E., ina 
paper read before the Institute of Mining Engineers, 
vol, vii., 1879, and for which not a few of our members 
devoted valuable time and ‘‘ influence” at Washington in 
quest of an “ appropriation,” is, in all probability, destined 
to occupy an honorary position in engineering science, and 
will be quite beyond the reach of engineers in the active 
practice of their profession. 

Perhaps this is a consummation for which we should be 
devoutly thankful. It is un-American, to say the least, 
to approach the General Government for assistance, 
except in such cases as may be fairly considered beyond 
the reach of individual enterprise. It was thought at 
the time of the agitation for a Government testing 
machine, that the great expense of its construction was a 
sufficient reason why it could not be undertaken by 
private means, and this was true so long as the question 
was complicated by a desire to secure an instrument 
which was alike suited for laboratory experiments and the 
testing of large sections. It was a mistake, however, to 
attempt the construction of such a machine. The two 
lines of investigation are separate and distinct, requiring 
mechanical appliances differing as radically as do the 
amounts of applied strain; hence it would have been far 
better and cheaper in the end to have built two machines, 
one of which should be adapted to delicate work upon 
small specimens, and the other of sufficient power to 
develop the strength of full-sized members without 
attempting to secure minute accuracy to the measurement 
of ultimate strains. 

In this connection engineers are more particularly inte- 
rested in the working properties of structural material 
in its completed form ; and a machine which will develop 
these properties expeditiously, and at moderate cost, com- 
mends itself, without inviting invidious comparison with 
others having different objects in view. 





American Exectric Rai.ways.—Kansas City, Mis- 
souri, is putting in operation an electric railway with cars 
running at the rate of seven miles per hour. The elec- 
tricity is generated at an engine-house, and from thence 
is conveyed to the motor by an overhead wire running 
directly over the track. Another line is to be built at San 
Diego. 

Hungarian Sream Navication. — The Hungarian 
Chambers have just voted a Bill, by which the annual sub- 
vention granted to the Adria (the only Hungarian mari- 
time undertaking) will be increased from 15,000/. to 25,0000, 
The increased subvention is given on the express under- 
standing that the fleet and plant of the company shall be 
gradually augmented. From 1875 to 1880 the company 
was an English undertaking ; it is only since 1880, when 
the subvention system was introduced, that it has carried 
the Hungarian flag. 


AvSTRALIAN Degrence.—Mr. Lorimer, the Victorian 
Minister of Defence, and Captain Thomas, R.N., com- 
mandant of the Victorian Naval Forces, have left Mel- 
bourne for England. They intend to make a close inspec- 
tion of the new Nordenfelt submarine torpedo boat. The 
governments of the various Australian colonies have 
communicated to the War Office, by special request, full 
information as to their present and prospective defences, 
the object of the Imperial authorities being to make 
arrangements for concerted action for the defence of the 
a and of British shipping interests in Australian 
waters. 





THE MICRO-TELEPHONE BUTTON 
OF DR. HERZ. 


Tue micro-telephone push-button of Dr. Cornelius 
Herz, which we illustrate on pages 418 and 419, is 
essentially a domestic instrument. Foreseeing that a 
day was coming when the telephone, instead of being a 
luxury of the few who are able to afford it, would come 
into general use, Dr. Herz, the well-known inventor, 
and the director of La Lumiere Electrique, has produced 
an instrument suitable for that purpose. Although itis 
capable of being placed on long lines, and has been 
tried successfully on the Paris to Brussels telephone 
circuit, a distance of 200 miles, the ‘‘ micro-telephone 
button” isintended chiefly for domestic work and private 
installations. It is obvious that two qualifications 
requisite in an apparatus for general use are handiness 
and cheapness; and the instrument in question is 
constructed with a view to both of these require- 
ments, It forms in itself a set of telephone apparatus 
such as is placed at each end of a line, and its size is 
such that it can be substituted for an ordinary electric 
bell push-button on the wall or door-post of a room. A 
house fitted with these telephones is thus provided not 
only with an electric bell system, but with a speaking 
telephone system at the same time, so that conversa- 
sation can be carried on from one part of it to another, 
or to the stables, offices, and the nearest telephone 
exchange, if the necessary connection is made. 

The micro-telephone button, as described in La Lu- 
miére Electrique, is a combination of the push-button 
of an electric bell, with an automatic commutator, 
and a telephone consisting of a microphone transmitter 
and areceiver. Fig 1, page 418, is a full-sized view 
of the apparatus as it is attached to the wall of a room. 
This piece consists of two parts, one containing the 
microphone and switch which is fixed to the wall, and 
the other, or front part, which is detachable and con- 
tains the receiver and bell-push. These two portions 
of the instrument are held together by means of a 
bayonet joint when the instrument is closed up and 
not in use; and they are also connected by a cord 
conductor, part of which is seen below in Fig. 1, and 
which may be of any convenient length. In using the 
apparatus, the push-button, seen as a white knob in 
the centre of the apparatus, is pressed in, so as to ring 
the call-bell at the other station. When the response 
has been given on the bell at the home station the 
operator unhitches the fore part of the instrument con- 
taining the receiver and applies it to his ear. This 
act discloses the plate of the microphone in the after 
part of the apparatus still fixed to the wall, and to 
this plate the operator speaks, He is thus able to 
listen and maf alternately. When the conversation 
is over he simply replaces the receiver in the bayonet 
joint, and thus closes up the apparatus as shown in 
Fig. 1. 

Fig. 2 is a representation of the receiver or fore part 
of the instrument with part of the cover removed, to 
show the contact of the bell-push underneath, as well 
as part of the magnet and iron diaphragm of the mag- 
neto receiver. 

Fig. 3 is a front view of the after part of the instru- 
ment as seen when the receiver is unhooked from the 
bayonet joint. It will be noticed, however, that part 
of the plate of the microphone is removed to show the 
carbon — behind. ‘The plate of the microphone is 
itself of carbon, and the pencils shown rest against 
its back, in an oblique direction downward. ‘These 
— rest in holes cut through a block of carbon 

ehind the diaphragm, and they are weighted by 
lead pellets pressing on their upper ends. This micro- 
phone transmitter occupies very little space, the 
carbon plate itself being only two millimetres thick. 
The variable contact, or sensitive part, is, of course, 
a by the pencil points touching the carbon 
plate. 

Under the block of carbon which carries the pencils 
is fixed a small induction coil, whose primary wire is 
put in circuit with the microphone transmitter, while 
the secondary is in circuit with the line. The carbon 
plate is pierced at opposite ends of its horizontal 
diameter with two holes through which two little 
nipple contacts project as shown in Fig. 3 at the sides. 
These contacts are pressed back by the receiver when 
it is in position, but spring forward when the receiver 
is removed, thus operating the automatic switch ; as 
in the ordinary telephone apparatus the unhooking of 
the receivers makes the necessary connections for 
speaking. In the case of the micro-telephone button, 
the call-bell circuit is also manipulated in this way ; 
the circuit being always ready for ringing up when the 
receiver is in its place. 

This commutator is shown in Fig. 4, which is a back 
view of the telephone button, showing the connecting 
wires. The commutator is formed by the metal cross- 
bar or strip, seen immediately above the induction 
coil I. II., and the contact pieces at its ends. On 
the right hand there is a fixed contact above, and a 
make and break contact beneath. On the left hand 
there is a make and break contact both above and 
beneath. The action of the commutator will be best 
understood by reference to Fig. 5, page 419, which is a 





diagram of the connections for a song seat installation, 
consisting of two micro-telephone buttons with their 
call-bells connected by three line wires, A B C having 
a common battery which works the entire system. 

Let us suppose that post No. 1 calls up post No. 2. 
The push-button of No. 1 is pressed inwards, thus 
bringing the spring } (post I.) against the screw 
v, and breaking the contact r, so as to put the bell 
of post I. out of circuit and close the circuit of 
the battery (connected between the wires B and C) 
through the bell of post II. Thus if we start from 
the positive (+) pole of the battery we can trace this 
circuit through the wire B, the post II., the contact 1, 
the bell, the springs 7 and 0 of post II., and return to 
the negative pole of the battery (—) by the wire A, the 
springs 6, and the screw v of post I., and the wire C, 

When the receiver is unhooked from the bayonet 
catch, and the pressure on the nipples of the commu- 
tator removed, the bell is put out of circuit by the com- 
mutator springing back, and breaking contact with the 
piece 1 above, while making contact with the pieces 2 
and 3 beneath. Inso doing it closes the primary and 
secondary circuits of the induction coil I. and II. 

The primary circuit is established as follows: From 
the positive pole of the battery by the wire B to the 
commutator T, by the contact 3, then through the 
primary wire of the induction bobbin to the carbon 
plate with which the other end of the primary wire 
is connected. From the carbon plate it passes 
through the carbon pencils, or microphone, to the wire 
C, which communicates with the negative pole of the 
battery. 

The secondary circuit goes by the contact 2, the 
commutator T, the wire B, to the postII., then by 
the receiver R of this post to the wire A, and re- 
turns to the receiver R from the post I. by the bobbin 
II. and the contact 2. In this arrangement, as will 
be seen, the primary and secondary circuits have 
a part in common, which between the two stations 
is represented by the wire B. This is an arrangement 
much used in America. 

Fig. 5is a simple case ef two posts ; but in practice 
there will generally bea number of posts 2 inter-con- 
nected and working with one battery, in such a way 
that one post can call any of the others. There are 
various ways of arranging for this, but Fig. 6, page 418, 
shows one without employing a central station. Here 
T is the automatic commutator, E the microphone and 
the primary of the induction coil, G the secondary of 
the same coil, B the call button, and D a commutator 
with (x —i) directions for a number x posts. Inspec- 
tion of the figure will show that any one post can call 
any of the others by putting its commutator D 
on the number of the post to be called, and pressing 
on the push-button R. But as speaking can only be 
established if the post called puts its commutator D on 
the number of the post which calls, it is understood 
beforehand that the calling post, say », for example, 
will ea its call-button p times in calling so as to 
signal what station calls. This may be a drawback in 
some cases, but the plan admits of existing electric- 
bell installations being adapted to the micro-telephone, 
Toeffect this it is only necessary to substitute for the 
bell pushes, micro-telephone buttons with bells, and 
commutators having as many directions, less one, as 
there are posts. 

There is passed through all the posts to be con- 
nected together, a cable comprising as many wires 
as there are posts, and the connections are made as 
in the figure, which is easily done if the wires of the 
cable are numbered. 

If each post is to be informed by means of an an- 
nunciator of the place called, the installation becomes 
a little more complex. In this case the single tele- 

hone button is replaced by as many as there are 
ines, less one. The lines are connected to an an- 
nunciator through a small electro-magnet which 
closes the circuit of the bell when the current passes. 
This prevents the bells of the other posts ringing, 
when any one post calls another. A single electro- 
magnet can, however, be used here. When the 
call-button is pressed, the circuit of its own bell 
isopened and the number of its annunciator cor- 
responding to the post to be called is short-circuited 
in order not to show the number there. The com- 
mutator T acts as before, but the call-button ought to 
be kept down all the time the conversation lasts. 

Figs. 7 and 8, page 419, show a plan for keeping down 
the call buttons during conversation, and for raising 
them afterwards. The commutator T commands by 
means of B a series of elbowed levers /, movable about a 
common axis 0. When the telephone is hooked the 
levers / allow of sounding freely, but when the tele- 
phone is unhooked, the levers prevent the raising of 
the lowered buttons, or lowering of those which are up. 
On re-hooking the telephone, after speaking, this lock- 
ing is undone, the numbers are returned, and the appa- 
ratusis placed in the waiting position. This plan re- 


quires n n-1 + 2 wires for n posts, a number in- 
2 


When the 
number of posts is quite small, they can be connected 
two by two, a plan necessitating n (n—1) + 3 or 4 


creasing rapidly with the value of 2. 
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(n—1) + 2 wires, according as the microphones are | ‘When the call button } of one of the posts is pressed, 
capable of supporting a fraction of the current, or that | the plate d (Fig. 12, page 419) falls showing the number, 
of the whole battery. | for in pressing 6 the battery circuit is closed between B 
When the number of posts pass a certain limit the | 
necessity for a central station appears, and the instru- 
ment lends itself readily to this method of working. 





to speak to post II., the operator seizes this instrument 
in his hand so as to press on button L without touch- 
ing button M, 
and C (Fig. 12) and the electro-magnet E is actuated. | which closes the circuit of the battery on the bell of 
| The central station connects any two posts by inserting | post IT., as follows : From the positive pole by line D, 
| the two plugs F, terminating the flexible cord in the | the wire D!of the post II., the bell of that post, the 


Contact is thus made between d and e 


ig. 11 shows an installation of this kind which has holes corrresponding to their numbers (Fig. 12). This wire E, the contact j, the arm T, the wires / and B', 
es. 4 poi for over six months, connecting the! breaks at each post the connection of the lines C and | the line B, the conductor B! of postI., the contact e, 


offices of La Lumiere Electrique with the printing | D and establishes the continuity of the line C from one 
house, the lodge of the concierge, and elsewhere. | post to another. The two stations are then joined by 
three wires as in Fig. 5, and can call and speak as 
above described. 

As the telephone button of the annunciatorismounted 
like the other posts, the operator there speaks first with | 


Each post is connected to the annunciator table by | 
four wires, and the connections are established accord- 
ing to Fig. 11. One battery of four Leclanché 
elements is used; a table annunciator, and sixteen 








the spring d, the wire C', the wire of: line C, and, 
finally, to the negative 


le of the battery. 
The operator at post II., thus advised, seizes his in- 


strument in the same way and gives the return call. 
Both operators then cease to press L and press button 
M instead, thus closing the microphone or speaking 
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micro-telephone posts, distributed as mentioned. | the caller, and asks what he wants. A special person, 
The figure shows all the posts connected to the| however, is not required for this, since the annunciator 
central office (two posts can, in fact, be joined to-| can be placed in a room where there are several persons, 
gether permanently). The letters I M indicate the|and seen to by one or other of them, or it can be 
microphones and the induction bobbins, T is the auto-| worked by the porter, or boy attending to visitors. 
matic commutator, b the call-button of the micro- | If there were rep & three wires A, B, C, two posts con- 
telephone, and d a second call-button placed above | nected through the exchange could not call the latter 
the micro-telephone button, and which is represented | to ask to be connected to other posts; hence the 
in Fig. 1. This second button allows of calling the | necessity of a fourth wire D (Fig, 11). By this wire 
central station, even when permanent communication is | each post remains constantly connected to the central 
made with one of the other posts of the system. The | station, and by pressing the button d the latter can be 
central station, Figs. 9 and 10 (page 419) comprises a | called. 3 
battery P, a micro-telephone button with bell, similar} Another instrument of Dr. Herz, shown in Fig. 13, is 
to those of the other posts, and a number of annun- | designed to make the act of speaking by a one as 
clators equal to that of the posts. Above each an- | convenient as possible. It consists of a case F, having 
nunciator is a commutator for putting two posts in |a telephone receiver R R and mouthpiece H, at one 
relation, These connections are made by flexible | end G, and a microphone transmitter a, an induction 
single-wire cords, terminated by plugs F (Fig. 10). | coil land keys L M at the other. 





When post I. wishes | 


circuit. 


For post I. this is from the positive pole of 
the battery to the negative by the line D, the wire D’, 
the microphone a, the wire m, the contacts g!, f, h, 
the primary of the induction bobbin (1 1’), the fixed 
end of the spring , the conductor C', and finally the 
line C. For post II. the microphonic circuit is the 


same. The circuit common to the two receivers, nor- 
mally open at i, is closed there by the commutator T. 
Outside the apparatus it is completed by the line wires 
A, B, D and the flexible conductors A! B'. During 
the conversation the ear is constantly applied to 
mouthpiece H, and the operator speaks freely into the 
air, apertures V W being provided in the case for 
the sound waves to reach the microphone, 








_ CANADIAN Furt.—It is claimed that coal has been found 
in paying quantities within easy distance of Battleford, 
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NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—There was again a good 
advance in the value of pig iron in the market last Thurs- 
day. Scotch iron was in brisk demand for speculative 
purposes, and the price rose 54d. per ton. Cleveland 
warrants rose 34d. per ton, but the close showed a gain of 
only 14d. Over the week, however, there was a total 
advance of 1s. 24d. For hematite iron the price touched 
2d. per ton above the closing price, which was 43s. 
The briskness which characterised the market during the 
oreceding four days of the week was succeeded on Friday 
y a relapse, and prices lost almost the whole of the 
previous day’s gain. Scotch warrants closed 5d. under 

hursday’s close, Cleveland 3}d., and hematite 3d. per 
ton, but on the week the prices were respectively 74d. 
er ton, 11d., and 54d. higher than those ef the preceding 
Friday. Monday being a statutory Bank Holiday there 
was no meeting of the “iron ring.” When business was 
resumed yesterday there was a continuance of the re- 
action which set in on Friday, and the monthly returns 
did not help to remove the depression. Scotch iron lost 
4d. per ton, closing in the afternoon with buyers at 41s. 1d. 
cash, There was a drop of 10d. on the price of Cleveland 
warrants, which closed at 33s. 6d. cash buyers, and hema- 
tite lost 6d. per ton, the closing quutation for buyers 
being 42s. 6d. cash, The market was stronger to- 
day, with some fluctuation in caoet. as high as 
41s. 3d. cash being paid in the forenoon for Scotch 
warrants, and up to 41s. 44d. in the afternoon, but 
the close was 41s. 2d. cash buyers. Cleveland and 
hematite warrants also underwent an advance in price, 
but only toa limited extent. Scotch special brands are 
not selling freely. The following are the current quota- 
tions for a few of them: Coltness No, 1, 54s. ; Summerlee, 
52s. ; Langloan, 50s. 6d.; Calder, 50s. ; Shotts, 48s. 6d. ; 
Gartsherrie, 47s. 6d. ; Carron, 52s. There have recently 
been a few more orders for special brands from America 
and the Continent. An additional blast furnace has been 
blown in at Gartsherrie Iron Works, thus making over all 
Scotland 81 furnaces in actual operation, as compared 
with 95 a year ago, 90 at this time two years, and 97 in 
1884, 114 in 1883, and 108 in 1882. Last week’s shipments 
of pig iron from all Scotch ports amounted to 9709 tons, 
as compared with 6969 tons in the ‘preceding week, and 
10,285 tons in the corresponding week of last year. They 
included 1380 tons in the United States, 937 tons to 
Canada, 900 tons to Australia, &c., 100 tons to Italy, 
smaller quantities to other countries, and 3374 tons coast- 
wise, During last month the shipments amounted to 
32,793 tons, or 689 tons under those of the month of April 
last year, but over the past four months there was an 
increase of 10,956 tons shipped. The stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores yester- 
day afternoon stood at 867,818 tons, against 864,952 tons 
yesterday week, thus showing an increase of 2866 tons for 
the week. The increase during the month of April 
amounted to 10,244 tons, being about the same as the 
increase in the preceding month. Up till last Saturday 
the total increase in the imports of Middlesbrough pig 
iron into Grangemouth for the year was 12,409 tons. 


Clyde Shipbuilding Trade: Launches during April.—In 
all, 24 vessels were turned out during last month from the 
various shipbuilding yards on the Clyde, of an aggregate 
of 11,101tons, Neversince the year 1879 has there been 
such a poor output of new shipping during the month of 
April. Inthe same month of 1886, 1885, and 1884, the 
output was fully twice that just mentioned, and in April, 
1883, it was almost three times as large ; but in April, 
1879, it only amountel to 8700 tons. As it is, however, 
the new shipping launched during the four months of this 
year totals up almost to 60,000 tons, as against 50,580 tons 
in the corresponding period of last year, and 61,965 tons 
in the same portion of 1885. The largest steamers launched 
last month were the new Isle of Man paddle boat Prince 
of Wales and the screw steamer Thrace, the former built 
by the Fairfield Shipbuilding and Engineering Company, 
and the latter by Messrs. A. M‘Mi!lan and Son, Dumbar- 
ton. Two of the sailing ships in the month’s output were 
vessels of 2000 tons and 1700 tons respectively. 


Contract for a New Atlantic Liner.—The most impor- 
tant fact of the past week in connection with the Clyde 
shipbuilding trade is the placing of an order with Messrs. 
James and George Thomson, Clydebank, for the con- 
struction of a twin-screw passenger steamer of upwards 
of 8500 tons, for the Inman and International Steam- 
a Company (Limited), of Liverpeol. This vessel is 
to have such an arrangement of water-tight bulkheads 
as will render her unsinkable, and it is expected that 
she will attain a speed of nearly 19 knots per hour on 
trial. It is said that this new steamer will be somewhat 
larger than the Umbria and Etruria, which are the two 
most recent additions to the famous fleet of the Cunard 
Company. 

Trade in the Port-Glasgow Ship'uilding Yard.—During 
the past month there has been no improvement in the 
shipbuilding yards at Port-Glasgow, for although there 
have been a number of inquiries, only one order has been 
booked, and that of small dimensions, by Messrs. David J. 
Dunlop and Co. Two of the yards in the town are closed 
altogether, Messrs. William Hamilton and Co., and Messrs, 
Blackwood and Gordon. The only firms that continue to 
have a fair amount of work on hand are Messrs. Russell 
and Co. and Messrs. Robert Duncan and Co., the former 
having on the stocks of their Kingston yard four sailin 
ships of a total of about 7000 tons, and in their cutaal 
yard two sailing ships of about 1600 tons each. Messrs. 

obert Duncan and Co. have in hands a large steamer of 
about 2400 tons and two sailing ships of about 600 tons 
each. In the other three yards there is practically 
nothiag on the stocks, Messrz. Murdoch and Murray 
having only a ‘“‘spec.” steamer in an unfinished state, 











Messrs. Reid and Co. only a small yacht, and Messrs. 
David J. Dunlop and Co. a small stern-wheel steamer. 
The only launches that have taken place during the 
month was a screw steamer of 300 tons from Kingston 
yard, and a screw yacht of about 100 tons from Messrs. 
John Reid and Co.’s yard. 


The Glasgow International Exhibition of 1888.—A forward 
step was made in connection with this great undertaking 
on Monday of this week, namely, the cutting of the first 
sod by the Hon. the Lord Provost of Glasgow, who is 
the chairman of the Executive Committee. ‘There was a 
very large turnout of the guarantors and members of the 
various committees and of the citizens generally, as the 
interest taken in the enterprise is both great and wide- 
spread. Since the Exhibition was last referred to in these 
‘* Notes ” the competition design has been selected by the 
General Committee, and it so turned out at the meeting 
where the selection was made that the set of designs pre- 
viously spoken of as likely to carry the first premium was 
here second by a majority of votes. The successful 
competitors were Messrs. Campbell, Douglas, and Sellars, 
architects, who have associated with them, Mr. James 
Barr, C.E., both of this city. Since the design was 
agreed upon there has been a vast amount of work got 
through, not the least important item of it being the 
letting of the excavation and brick and concrete work in 
connection with the foundations of the buildings. There 
were twenty-four tenders sent in, and the successful one 
was that of Mr. Alexander Eadie, Glasgow. No sooner 
had Lord Provost King accomplished the work of the 
ceremonial assigned to him than the contractor’s work- 
men set to with great energy to perform their Km 5 
The whole of the proceedings went off exceedingly well, 
and seemed to warrant the hope that the undertaking 
will be carried out in a thoroughly satisfactory manner, 
and in a way to gratify every person connected with it. 
A worthy and conspicuous position in the day’s proceed- 
ings was assigned to Bailie Shearer, who is chairman of 
the Buildings Committee, and vice-chairman of the exe- 
cutive council. It should be mentioned that the guaran- 
tee fund now amounts to well-nigh a quarter of a million 
sterling. 


Electric Lighting on Forth Pleasure Steamers.-—The 
Forth pleasure steamers Edinburgh Castle and Lord 
Morton, having been recently fitted with machinery and 
apparatus for the production of the electric light, an ex- 
perimental trial of their working was made on Saturday 
night. In the two vessels there are fitted up respectively 
thirty and thirty-five incandescence Swan lamps, each of 
twenty-nine candle-power. The dynamos used are those 
patented by Mr. Rankine Kennedy, Glasgow, by whom 
they are supplied, and ave known as the new ironclad 
type. They attain a speed of 800 revolutions per minute, 
and are worked by Archer engines fixed in a convenient 
corner of the engine-room of the steamers. In addition 
to providing an abundart ower of light in the various 
parts of the steamers, there is a large lamp for use on the 
bridge of increased power, and portable within certain 
limits. The new steamer Tantallan Castle is to be 
similarly fitted before being placed on the company’s 
line. The experiments were conducted by Mr. James 
Campbell, representing Mr. Rankine Kennedy, the 
patentee, 


Nether Buckie Harbour Extension.—The Buckpool Har- 
bour Commissioners have resolved to apply to the Public 
Works Loan Commissioners for a loan of 18,500/. for the 
purpose of enlarging the harbour. The precedence of 
works is to be as follows: (1) The extension of the north- 
west pier to the full extent eastward to the limit shown 
in the provisional order plan; (2) the deepening of the 
outer basin to 6 ft. at low-water spring tides, and to the 
extent necessary to allow boats with safety to sail up to 
the mouth of the present harbour, and the present har- 
bour to be deepened to the extent of 4 ft. spring tides; 
(3) the sum of 35001. to be left for the east pier extension 
and inner jetty, but neither of them to be built till the 
north-west pier and deepening have been finished. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Colliery Dispute at Morton.—The ‘‘ ripping” ques- 
tion at Morton Colliery, belonging to the Clay Cross Com- 
pany, is still unsettled, although the pit has recommenced 
working, and some seventy of the old hands have re- 
entered the company’s employment. The major part of 
the old hands are still out, and it is said that the Derby- 
shire Miners’ Association are trying the feeling of the Clay 
Cross miners as to a general stoppage of works should 
the Clay Cross Company still refuse the Morton men’s 
terms. A ballot of the miners in the employment of the 
Clay Cross Company will be taken on the subject, even if 
it has not already been done. The decision of the men 
has not yet been made known. 


The Shipping Trade of Hull.—During the past week there 
has been a decrease in both the inward and outward 
tonnage, as compared with the preceding week, but in 
comparison with the same week in 1886, a very substantial 
increase. In the export trade there were many decreases 
* compared with a year ago, notably in machinery and 
oils, 

Fmportant Movement in the Sheffield Cutlery Trade.—For 
a considerable time past there has been an agitation on 
the part of the workmen engaged in the cutlery trade for 
an advance of wages. The cry of foreign competition has 
been used by some masters as a lever by which the men 
have been induced to take lower w: . Wages of the 
men have been on a descending scale for two years. The 
table-knife grinders and those associated with them are 
now taking up the cudgels, and asa result about 100 of 











them are now walking the streets of Sheffield. They ask 
fora 20 per cent. advance. It is certain that this cannot 
be conceded. A bitter feeling as between masters and 
men is daily growing, and the present movement is one 
that has arisen from the agitation on the false markin 
question, and whether inferior articles shall be brande 
“cast steel.” The subject is an intricate one. 


Coal and Iron Trade of the District.—During the past 
week the coal trade has been fairly active, and a large 
output has been procured, Coalowners complain of 
prices being low. The house coal trade is active, and 
most of the pits are doing a good business by rail with 
London and the south. The steam coal trade is busy, 
the strike in the North of England causing the ship- 
ments from the Humber ports to materially increase, 
Messrs, John Brown and Co. are putting down ex- 
tensive plant for the manufacture of new ribbed flues. 
Engineering houses are a shade better employed, and 
few men are now unemployed. Bessemer billets gua- 
ranteed are sold at 5/. 2s. 6d. for cash, hematite pig 42s. 6d. 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—Last week’s shipments of steam coal rallied 
to 160,000 tons. The increased activity observable has 
not yet, however, exerted much influence upon prices. 
Small steam coal has been in moderate demand. The 
house coal trade has also been dull. 


The Scilly Islands.—It is in contemplation to run a 
regular service of fast steamers between Plymouth and 
the Scilly Islands. The service was started on Tuesday 
by the steamer Gamecock, a sister vessel to the Storm- 
cock, which was run last season between the Islands and 
Penzance. The Gamecock will leave St. Mary’s, Scilly, 
every Tuesday, Wednesday, Thursday, and Friday morn- 
ing at half-past nine for some direct ; she will dis- 
charge her cargo at the Devonport new quays, Rich- 
mond Walk, direct into the trucks of the London and 
South-Western Railway Company, and arrangements 
have been made to insure the delivery of produce in 
London in good time for the following day’s market. 


The “ Frolic.” —Orders have been received at Pembroke 
from the Admiralty directing the Frolic gun-vessel, which 
has just returned from the south-east coast of America, to 
be surveyed before being dismantled with a view to her 
being brought forward immediately for another term of 
foreign service. The Frolic was built at Chatham in 
1871-2 at a cost of 25,843/. She was sent to sea as soon as 
she was out of dockyard hands, and served for two com- 
missions on the China station. She then returned home, 
and was placed in the fourth division of the Steam Reserve. 
She received a thorough overhaul and repairs, at a cost of 
about 10,000/. in 1882, and was then despatched to the 
west coast of Africa, from which she was transferred in 
1885 to the south coast of America. 

Ogmore Dock and Railway.—A Bill, which is being 
promoted to extend the period for the compulsory purchase 
of the necessary lands for the completion of the dock at 
the mouth of the Ogmore, came on Friday before the 
House of Lords Committee on unopposed Bills, the Duke 
of Buckingham presiding. The preamble having been 
proved, the clauses were gone over, and the Bill passed 
through Committee, and was ordered to be reported to the 
House. 

Wales and Ireland.—Direct communication between 
North Wales and the South of Ireland has been established 
by the Cambrian Railway Company. A steamer has been 
placed on the route between ae yah and Waterford, 
which will sail regularly, the initial trip having been made 
a few days since. 


A Large Colliery Rope.—A colliery rope half a mile long, 
74 tons in weight, and 6} in. in circumference, has been 
manufactured at the Low ‘eams, Gateshead, at the works 
of Messrs. Dixon and Corbett. It is intended to be used 
at Harris’s Navigation Colliery, in the Rhondda Vach 
Valley. There are six strands of nineteen wires each in 
the rope, the breaking strain of the whole being 175 tons. 


The ‘*‘ Nymph.” —Blocks are being laid down at Ports- 
mouth for the twin-screw sloop Nymph, a sister ship to 
the Buzzard, now building at Sheerness. The Nymph 
will have 1000 tons displacement and 2000 tons horse-power, 
and is tosteam at 15 knots per hour, besides having con- 
siderable sail power. The Nymph will be armed with 
eight 5-in. guns. She is the smallest vessel laid down at 
Portsmouth for several years. 


Melingrifith.—On Friday a notice was posted at the 
Melingriffith Tin-Plate Works, that in consequence of de- 
pression in the tin-plate trade all the mills driven by 
steam would be stopped on Saturday. 


Coal Shipping at Bristol.—Mr. J. Grierson, general 
manager of the Great Western Railway, writing to a 
Bristol gentleman upon the subject of coal shipping 
facilities, observes: ‘‘In March, 1885, I had a meeting 
with the members of the Bristol Docks Committee, when 
the whole question was fully discussed, and subsequently 
approximate rates from a few of the principal collieries 
to Bristol for shipment were quoted by this company to 
the Docks Committee, which were accepted by them as 
satisfactory. On the opening of the Severn Tunnel, coal 
rates, framed upon the same basis, were put in operation 
from all collieries in the South Wales and Monmouth- 
shire districts, to both Bristol and Avonmouth for ship- 
ment, and a list of these figures has been furnished to Mr. 
Girdlestone, the secretary of the Bristol Docks Com- 
mittee. You will see, therefore, that it now remains for 
the Bristol Docks Committee to provide the docks and 
other facilities which may be necessary for the shipment 
of coal to Bristol.” 

The Telephone in the West.—The total length of the 
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South Wales trunk line from Bristol to Llanelly, is 128} 
miles, the respective distances from Bristol to the chief 
places on the line being as follows: Sharpness Docks, 21 
miles ; Gloucester, 39 miles ; Newport, 52h miles ; Cardiff, 
664 miles ; Pontypridd, 284 miles ; Treherbert, 944 miles ; 
Briton Ferry, 1114 miles; Swansea, 1164 miles; and Lla- 
nelly, 1284 miles. Among contemplated lines is one to 
Barry when it has grown sufliciently. It is also proposed 
to eventually connect Bristol with Weston-super-Mare, 
Newport, and Pontypool; Plymouth with Exeter and 
Torquay ; Portsmouth with Bournemouth, Gosport, and 
Southampton ; Torquay with Newton Abbot ; Weymouth 
with Dorchester ; Worcester with Malvern, &c. 








LAUNCHES AND TRIAL TRIPS. 

At Irvine, on Wednesday, April 27, Messrs. D. M‘Gill 
and Co. launched a steel screw steamer named the Soti iza, 
which has been built to the order of Messrs. Ross and 
Duncan, Glasgow, by whom she is being supplied with 
engines. She is intended for the Spanish coasting trade 
and measures 98 ft. by 18 ft. by 8 ft, 7 in. 





With the same tide Messrs. Alexander Stephen and 
Sons, Linthouse, near Glasgow, launched the Bracadale, 
a handsome four-masted iron sailing ship of about 2000 
tons gross register. The vessel is owned by Messrs. J. 
and A. Roxburgh, of Glasgow, and measures 285 ft. 3 in. 
by 40 ft. by 23ft. The Bracadale is a sister ship to the 
Armadale recently built by Messrs. Stephen and Sons for 
the same owners. 


On the same day, the Nederland, the last of three steel 
addle steamers built by the Fairtield Shipbuilding and 
ingineering Company, Govan, to the order of the Zeeland 

Steamship Company, for their mail and passenger day 
service between Flushing and Queenborough, went down 
the Clyde on a trial cruise. This is the seventh steamer 
built in the Fairfield Shipyard for the same owners, and 
is similar in construction to the Duitschland and Engeland; 
she measures 286 ft. by 35 ft. 3in. by 23 ft. 3in. ; and is 
a vessel of 1700 tons gro:s. She bas been constructed to 
meet all the highest requirements at Lloyd’s for the 
Channel service, and is fitted with every accommodation 
for a first-class passenger traffic. Amongst the fittings of 
the Nederland there is an electric light installation by 
Messrs. D. J. F. Andrews and Co., Glasgow. It consists 
of 135 Swan glow lamps, and two masthead arc lamps, 
the current being generated by one of Andrews’ dynamos, 
driven by an engine of 22 horse-power. The fittings also 
include electric bells, patent boat-lowering gear, and every 
appliance for the comfort and safety of the passengers. 
The vessel is driven by a pair of compound oscillating 
engines, the cylinders being 60 in. and 104 in. in diameter 
respectively, adapted for a piston stroke of 7 ft. The 
paddle and intermediate shafts are of steel, and the paddle 
wheels are provided with steel floats on the feathering 
principle. Steam is supplied to the engines by means of 
four steel single-ended cylindrical tubular boilers having 
a total heating surface of about 8000 square feet. The 
speed trial was continued down along the Ayrshire coast 
as far as Ardrossan, and the maximum rate attained was 
194 knots per hour. 





The twin-screw hopper barge Abbas, recently built and 
wenn by Messrs. Lobnitz and Co., Renfrew, to the 
order of the Suez Canal Company, for the improvement 
works now in progress on the canal, had her trial trip on 
the Clyde on the 27th ultimo. The result of the full-speed 
trials showed a mean speed of 84 knots per hour, and the 
trial generally was considered most satisfactory. 





On the following day Messrs. Russell and Co, Port- 
Glasgow, launched the Electra, a twin-screw steamer, 
which has been built to the order of the Clarence and 
Richmond Steam Navigation Company, of Sydney, for 
Australian river traffic. Measuring 160 ft. by 27 ft. by 
11 ft. 6 in., she will provide accommodation for 46 first- 
class and 40 second-class passengers. She will be fitted 
up throughout with an electric light installation by Mr. 
Rankin Kennedy, Glasgow, and Messrs. Rankin and 
Blackmore, Greenock, are supplying the vessel with a set 
of their patent twin-screw engines. The guaranteed speed 
of the steamer is to be 11 knots per hour. 


The screw steamer Magnetic, belonging to Messrs. 
James Hay and Sons, Glasgow, and which has just re- 
ceived an extensive overhaul by Messrs. Aitken and 
Mansel, Glasgow, and had her compound engines altered 
to the triple-expansion system by Messrs. Walker, Hender- 
son, and Co., also of Glasgow, had a trial run for the 
testing of her machinery on Friday, April 29. It was in 
every respect most satisfactory, the mean speed of several 
runs on the measured mile being 124 knots. This is fully 
a knot more than the speed obtained with the old com- 
pound engines, while the consumption of fuel showed a 
saving of nearly 50 per cent. The engines were severely 
tested, and it was found that the vessel was capable of 
steaming 84 knots per hour with the engines working at 
70 lb. pressure. 





Messrs, Murdoch and Murray, Port-Glasgow, on Mon- 
day, May 2, launched the Vigilante, a steel screw steamer 
which has been built to the order of Messrs. David Rowan 
and Son, engineers, Glasgow, for Messrs. Wilson, Sons, 
and Co., London, She is intended for towing purposes 
at the Cape de Verde Islands, and measures 50ft. by 
12 ft. Gin. by 5ft. Gin., and she is being fitted by Messrs. 
Rowan with engines having cylinders of 9in. and 18in. 
in diameter respectively, with piston stroke of 12 in. 





Last week a twin-screw steamer was launched by 
Samuda Brothers. This vessel has been constructed for 
service between Folkestone and Boulogne, and is intended 





chiefly for cargo purposes, but has accommodation for a 
few passengers. She is built of Siemens steel and is 
190 ft. in length, 27 ft. in breadth, and 12 ft. in depth. 
Her engines are of 600 indicated horse-power, by Messrs. 
Maudslay, Sons, and Field. The vessel was named the 
Achille Adam. 





MISCELLANEA. 
TueE Royal Institution of British Architects held its 
annual meeting last week. 


The three ironclads now being built by the Russian 
Government in the Black Sea, are to be supplied with 
steam steering gear manufactured in England. 


The directors of Robert Boyle and Son, Limited, have 
paid an instalment on account of dividend for the half 
year ending March 31st at the rate of 10 per cent. per 
annum free of income tax. 


The Rangoon Steam Tramways Company are extending 
their lines, and have been furnished with three of Messrs. 
Merryweather’s light tramway engines with 6 in. cylin- 
ders, 


The Astronomical Conference at Paris have agreed 
upon a plan to be adopted by the various observatories 
which will join in the work of making a photographic 
chart of the heavens. 


An order has been received at Chatham Dockyard 
from the Admiralty directing the abolition of the audit 
department, which was established as late as October 
last year. It has been found to work unsatisfactorily. 


Messrs. Ralph Heaton and Sons, of Birmingham, have 
just been entrusted by the Chinese Government with a 
contract for the supply of ninety coining presses and all 
the necessary machinery for fitting up a mint in China. 


The French naval manceuvres will commence on the 
12th inst., when the evolutionary squadron wi!l leave for 
Algiers with aconvoy. <A division of torpedo boats will 
be concentrated at Ajaccio and will endeavour to bar the 
passage of the vessels. 


During the past week the Torpedo Committee have been 
engaged in carrying out some important experiments at 
Chatham Dockyard with an improved torpedo netting for 
the defence of torpedo boats from the attacks of similar 
vessels, 


The first heavy discharge of hands from Chatham 
Dockyard took place on Saturday, when over 200 men left 
the service. Orders have been received directing the dis- 
charge of about 100 workmen employed in the Works 
Department. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom for the week ended April 24, 
amounted, on 15,404 miles, to 1,155,356/., and for the 
corresponding period of 1886, on 15,2624 miles, to 1,211,941/, 
—an increase of 1414 miles, or 0.9 per cent., and a decrease 
of 56,5385/., or 4.6 per cent. 


The new Orient liner Ormuz has just delivered the 
homeward Australian mails in the shortest time on 
record. She left Adelaide at 10 p.m. on April 4, and the 
mails were delivered, vid Brindisi, at the General Post 
Office in London at 6 p.m. on Sunday last. The transit 
was thus effected in 27 days 5 hours actual time. These 
mails were delayed for 12 hours in Suez waiting for the 
despatch of the train for Alexandria. 


The torpedo gunboat Rattlesnake and the flotilla of 
first-class torpedo boats, which will form a novel element 
in the forthcoming jubilee naval review, have been com- 
missioned as tenders to the Vernon. The Rattlesnake 
was commissioned by Lieutenant King Harman for the 
use of Captain Long, of the Vernon, who will have the 
supreme command of the fleet. No. 81 (formerly the 
Swift), torpedo catcher, was commissioned by Commander 
Egerton, who will be second in command. 


On Thursday in last week, Mr. S. Harding Terry, 
A.M.I.C.E., one of the inspectors of the Local Govern- 
ment Board, held an inquiry at Lechlade, Gloucester- 
shire, with reference to an application by the Faringdon 
Rural Sanitary Authority for a loan of 1500. for a pro- 

sed water supply to the town of Lechlade. The scheme 


as been prepared, and was explained by Mr. F. H. 
Barfield, F.S.I., architect and surveyor of Faringdon, 
Berks, 


At the annual meeting of the Royal Institution the 
report of the committee of visitors for the year 1886, tes- 
tifying to the continued prosperity and efficient manage- 
ment of the Institution, was read and adopted. The 
real and funded property now amounts to above 83,000/., 
entirely derived from the contributions and donations of 
the members. Forty-eight new members paid their ad- 
mission fees in 1886. Sixty-three lectures and 19 evening 
discourses were delivered in 1886, 


A three day’s conference of iron and steel workers was 
last week held at Manchester. There were delegates 
representing 40,000 workmen from all parts of England 
and Scotland, and also from Wales. 1t was decided to 
form a National Association to secure thorough organisa- 
tion among the operatives in relation to wages disputes, 
and to prevent the employers in any district taking 
undue advantage. The conference were unanimous in 
approval of the advantages of arbitration and conciliation 
as applied to wages settlement, and it was determined to 
draft the rules of the association on that principle. 


The return of the Cleveland Ironmasters’ Association 
for last month shows that the stocks held in the district 
have decreased by about 16,000 tons, being now about 
620,000 tons. This is mainly due t» the increase in 
the exports and consumption, chiefly the former. In 





April the make was smaller than it was in March, 
having amounted to about 108,000 tons of Cleveland 
Tron and 99,000 tons of other kinds of pig metal, a 
total of about 207,000 tons, against 211,600 tons in 
March. The number of furnaces blowing is larger by one 
than it was at the end of March, there being 92 furnaces 
in operation on April 30, 


The reports are to hand of some experiments made by 
the Austrian authorities with the Fortelka repeating 
rifle. The weapon is reported to be a difficult one to 
shoot with, but is simpler in construction than the 
Schulhof rifle, and its mechanism for rapid firing throws 
out the cartridges without any chance of jamming; but, 
on the other hand, the firing with Martini cartridges 
stopped at the rate of once or twice in four shots either 
from some defect in the rifle or from some flaw in the 
cartridges, so that the repeating action did not yield a 
thoroughly satisfactory result. Herr Fortelka hopes to 
improve his rifle. It will weigh 9lb. and cost about 3/. 


At the opening ceremony of the new Industrial Insti- 
tute at Bromley, Kent, Sir Lyon Playfair, said that 
hitherto the country had relied too entirely upon the 
practical knowledge of its artisans, and the consequence 
had been that countries which nurtured the intellects of 
their people had stepped in, and with their superior 
mental education shown the world that the competition 
of the day was not one of local advantages, such as the 
possession of raw material applicable to industries, but a 
competition of intellect. England was realising her posi- 
tion now, and training her sons by technical schools such 
as these to compete intellectually with the countries 
round her, and from whom she had learnt her lesson. 


The death is announced of Mr. William Husband, the 
inventor of the Husband oscillating cylinder stamp mill. 
He was born near Falmouth in 1823, and when a boy was 
taken as an apprentice by Mr. Henry Harvey, of Hayle 
Foundry. The first important work intrusted to him by 
the firm was in Holland, in 1844. Messrs. Harvey had to 
supply the pumping engines to drain Haarlem Lake ; 
they chose Mr. Husband for their representative. The 
Dutch Commissioners prevailed on Messrs. Harvey to let 
his services be transferred to their Government. In 1851, 
Mr. Husband returned to England, and resumed his con- 
nection with the Hayle Foundry. He eventually became 
a partner, and was intimately associated with all its un- 
dertakings till his death at Clifton. Mr. Husband’s in- 
ventions included the balance-valve, the four-beat pump 
valve, a safety-plug for the prevention of accidents, &c. 


A new descrption of type writer known as the Simplex 
is announced. It is described as consisting of only two 
main parts—the writing mechanism and the baseplate. 
This machine is about 104 in. long by 2 in. deep from back 
to front, and 4in. high at the typewheel, and weighs 
only 1 lb. It consists of typewheel and the baseplate, 
on which the wheel is moved progressively from left to 
right as the writing proceeds, and afterwards run back to 
the other end for a fresh line. The paper is placed on the 
baseplate, where it is held in position for each line and 
is shifted up by hand for each fresh one. The typewheel 
carries the twenty-six letters of the alphabet, ten figures, 
and all the necessary signs and stops, which are embossed 
in relief un its outer rim. It is actuated by means of a 
pin, which projects from it to the right, and is rotated 
until it is seen that the letter or figure required is in 
position. A slight pressure brings the letter down upon 
the paper, and the typewheel is then moved on a space, 
or several spaces if necessary, and adjusted for the next 
letter or character. The chief advantages claimed are 
simplicity and low price. 


Before the Admiralty and War Office Sites Committee, 
Mr. Ewan Christian, past president of the Royal Institute 
of British Architects, examined as to the designs of Messrs. 
Leeming for a building on the site of Spring Gardens, 
said it would be absolutely impossible to get a proper view 
of the front of the building from any part of Charing 
Cross, and it would be necessary to go down Whitehall to 
see the front of the structure. The new buildings from 
their size and height would shut out light and air from 
the street. If any one walked along Northumberland- 
avenue and stood before the Hotel Métropole, he could 
not fail to be struck with the fact that the road was far 
too narrow to afford a proper site for the building. The 
objection in the case of Messrs. Leeming’s plan had been 
to a certain extent removed, but it still remained to a 
serious extent. Witness submitted a plan on behalf of 
the Royal Institute of British Architects, the frontages in 
which could be seen from Trafalgar-square and would 
permit of a view in the distance uf the towers of the 
Abbey and of the Houses of Parliament. As to the plan 
which he had submitted, the Board of Works estimated 
its cost at 350,000/., on the supposition that Drummond’s 
bank was to be placed behind its present position. If a 
new bank were insisted upon it would involve consider- 
able additional cost. 








Tue Lonpon ASSOCIATION OF FOREMEN ENGINEERS AND 
DravcHTsMEN.—At the thirty-fourth anniversary festival 
held on Saturday last at the Cannon-street Hotel, Lord 
Thurlow presided. His lordship, who performed his 
duties admirably, was supported on the right and left 
by Admiral Mayne, C.B., M.P., Sir Frederick Abel, 
Colonel E. Hughes, M.P., Canon Fremantle, Mr. Joseph 
Newton, C.E., and others. Mr. Wm. Beardmore occu- 
pied the deputy chair, and the great hall and ladies’ gallery 
were well filled. From the secretary’s report the Insti- 
tution appears to be flourishing—financially at least ; and 
on Saturday about one hundred pounds—including a 
subscription of twenty guineas by the noble chairman— 
were added to the benevolent funds, 
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THE COMPOSITE LIGHTSHIP 
BUILT BY MESSRS. SCHLESINGER, DAVIS, AND CO, WALLSEND, NEWCASTLE-ON-TYNE. 


“PUFFIN.” 








Messks. SCHLESINGER, DAvis, AND Co., of Walls- 
end-on-Tyne, have lately launched a new lightship 
for the Commissioners of Irish Lights. It is to be 
placed on a stormy part of the coast, and special 
care has therefore been exercised to render it sea- 
worthy and a comfortable residence for the crew. 
The hull is composite, the iron frames having inside 
and outside skins of 3 in, teak. The dimensions 
of the vessel are: Length over all, 101 ft. 6in. ; 
length between perpendiculars, 93 ft. 6 in. ; 
breadth, moulded, 20 ft. 9 in. ; breadth over all, 
22 ft. 7in.; depth moulded, 11 ft. 10 in. The 
iron used is of the Consett ‘‘ best best” brand, 
and carries an inside skin of 3 in. teak fastened 
to the frames by { in. galvanised bolts, two in 
each plank in each frame; the outer skin, of the 
same thickness and material, is fastened to the 
inner with jin. copper clenched bolts. As 
shown in Fig. 3, there are five keels, four bilge 
keels being used to prevent rolling ; these are 
formed chiefly of English elm, in pieces measur- 
ing 15 ft. by 9in. The moorings consist of two 
lengths of 1{ in. cable ; one of these will be con- 
nected to a large mushroom anchor, while the 
second will be held in readiness with a Trotman 
anchor lashed to the side, and ready to be cut 
away should the first fail. The signals are mounted 
on a steel mast in the centre of the deck. Those 
for the day consist of two large balls, each 6 ft. in 
diameter, mounted one over the other. For the 
night there is a lantern house 8 ft. in diameter, 
encircling the mast and capable of being raised and 
lowered. The light will revolve, and will be 
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operated by clockwork in the ‘tween decks. The 
vessel was inspected during construction by Mr. 
J. Cornwall and Captain Boxer. 


ARTESIAN WELL AT MANNINGTREE.—At Manning- 
tree, last week, an overflowing artesian tube well was 
bored by Messrs. Le Grand and Sutcliff, of London, 
at the works of the British Xylonite Company, 
Limited, 10 in. in diameter and 162 ft. deep. The . 
first 30 ft. took several days to bore, being through 
ballast, but the remaining 1382 ft. were penetrated in 
the remarkably short space of five days; no less than 
50 ft. of this was accomplished in a single day. The 
spring, struck in the chalk, overflows at 2 ft. 6in. 
above the surface, while at surface level the yield is 
6000 gallons per hour. A trial has been made with 
a power pump, and the capacity of the well is shown 
to be over 20,000 gallons per hour. 


THE AGRICULTURAL ENGINEERS’ ASSOCIATION. — 
The annual meeting of the ig eet Engineers 
Association was held in the Memorial Hall, Far- 
ringdon-street, E.C., on Tuesday last, Mr. Henry 

Marshall (Marshall, Sons, and Co., Limited), 
the President, in the chair. The annual report of 
the Council, together with the treasurer’s statement 
was adopted. Mr. Marshall was unanimously _re- 
elected President for the ———s } and Mr. 
J. E. Ransome, of Ipswich, and Mr. A. G. E. 
Morton, of Chelmsford, were likewise unanimously 
elected vice-presidents. A vote of thanks was 
awarded to Mr. Marshall for his able services as 
President during the past year. 
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NOTICES OF MEETINGS. 

Tue INSTITUTION oF CIviL ENGINRERS.—Ordinary meeting, Tues- 
day, May 10th, at8 p.m. Paper to be read with a view to discus- 
sion: ‘The Conversion of Timber by Circular and Band Saws in 
the Saginaw Valley, U.S.A.,”. by L. H. Ransome, Stud. Inst. C.E. 

GEoLoaistTs’ AssocIATION.—Friday, May 6th, at University Col- 
lege, Gower-street, W.C., when the following paper will be read : 
‘On the Unmaking of Flints,” by Professor J. W. Judd, F.R.S., 
Pres, G.S., &c. The chair will be taken at 8 p.m. 

Society or ARcuHITECTs.—Tuesday, May 10th, at 7 ¢.m. Special 
general meeting in the Freemasons’ Tavern, Great Queen-street, 
W.C., to consider the advisability of adding the certain words 
printed to Rule 14. The eleventh ordinary meeting of the Society 
of Architects for the session 1886-7 will be held at the same place 
at 7.15 p.m, on the same evening, when a paper will be read by 
Mr. Ellis Marsland, entitled, ‘‘ Architects and the Metropolitan 
Building Act.” 

PuysicaL Socrety.—May 14th, at 3p.m. ‘A Modification of a 
Method of Maxwell’s for measuring the Co-efficient of Self-Induc- 
tion,” by Mr. Ernest C. Rimington. ‘Note on Transformers for 
Electrical Distribution,” by Professor 8. P. Thompson, D.Sc. 

Tue Society oF TeLeGRard ENGINEERS AND ELECTRICIANS.— 
Meeting at 25, Great George-street, 8.W., Thursday, May 12th, at 





8pm 1. Waco y | the Co-efficients of Self and Mutual In- 
duction” (adjourned discussion); 2. Driving a Dynamo with a 
very Short Belt,” by Professor W. E. Aryton, F.K.S., and John 
Perry, F.R.S., Members. 

LONDON ASSOCIATION OF FOREMEN ENGINBERS AND DRAUGHTSMEN. 
—Saturday, May 7th, at 7.30 p.m., at the Cannon-street, Hotel, 
when the usual routine business and the election of new members 
will take place, After the above, Mr. Fred Darlington, C.E., will 
read a paper on “* Notes on Gas Manufacture.” 








FRIDAY, MAY 6, 1887. 
STEEL PROJECTILES. _ 


Tue recent firing tests of steel projectiles at 
Shoeburyness, prior to the acceptance of the two 
lots of shells delivered by Messrs. Holtzer, and 
Firminy respectively, have given results that reflect 
more credit on the judgment of the ;Ordnance 
Committee than on that of the Admiralty, so far as 
we may atrive at a conclusion from the fact that 
the Holtzer projectiles withstood the severe test to 
which they were subjected, beyond the expectations 
of every one present at the trials, while the Firminy 
shell failed to fulfil the specified conditions. It 
would, of course, be wholly unjust to the latter firm 
to assume that, because the 400 projectiles they 
delivered have not been accepted, they cannot 
manufacture steel able to stand satisfactorily the 
severe tests imposed. What they can do in fact is 
just the reverse, for in the great tests at Garves, 
last December, they took a most excellent third 
place, to Holtzer and St. Chamond’s first and second. 
But it seems they are not able yet tq insure freedom 
from internal defects by their process of manufac- 
ture. It cannot be quite satisfactory to any one 
interested, that this lot of 400 shells ordered last 
autumn with so much confidence by the Admiralty, 
have been rejected—at all events temporarily—upon 
test, and if it had not been that the Ordnance Com- 
mittee at the eleventh hour gave to the Holtzer firm 
an order for 200 shells, we should to-day be abso- 
lutely without any of this class of projectiles, with 
which France and Russia are now so liberally armed. 
It will be of interest briefly to place on record the his- 
tory of this steel shell transaction, which commenced 
about eighteen months ago when Messrs. Holtzer 
supplied the Department with three sample shot 
made of their chrome steel. Nothing apparently 
was done with these except to analyse them, but 
about a year ago invitations were issued to different 
manufacturers to submit steel shells for test firing 
at Shoeburyness, important orders being made 
contingent upon satisfactory;results, The English 
makers who competed failed wholly to meet the 
requirements, and it became evident that no manu- 
facturer in this country, unless indeed it were 
Whitworth, was then able to make steel of the 
necessary quality. With the other competitors, 
Messrs. Holtzer and Co. sent in three shells for 
firing, as did also the Firminy Company, a junior 








8|rival in this specialty, of the first-named firm, 


and who had deservedly earned a good reputa- 
tion for the class of steel of which they made a 
speciality. Now the Firminy firm had made 
arrangements which very properly brought them 
into signal favour with the Admiralty. They had 
entered into business relations with Sir William 
Armstrong, Mitchell, and Co., who offered to 
supply the Admiralty on the 20th of September 
last with 400 Firminy projectiles. And the 
Admiralty were anxious that this offer should 
be closed with at once, for their advisers had 
formed a very high opinion of the qualities of these 
shells from a round fired on June 25 last, and 
another on August 19. The order for the 400 shells 
was decided on October 18, and five days later a 
third experimental shot was fired with very ex- 
cellent results. In the mean time, however, Sir 
William Armstrong, Mitchell, and Co. had trans- 
ferred their interests with the Firminy firm to 
Messrs. Thomas Firth and Sons, of Sheffield, whe 
had become not merely the agents of the French 
firm, but had purchased their processes and 
adopted their plant for the manufacture of 
chrome steel to the extent of 1000 tons of 
finished projectiles a year. It appears that we 
may soon look to two sources of home supply for 
this class of shell—Messrs. Firth and Sons and the 
Hadfield Foundry Company ; the last-named firm 
having recently produced large steel projectiles 
that have giyen admirable results, But in any 
case we must for some time to come be largely 
dependent upon French makers. Concurrently 
with the Shoeburyness trials of the Firminy 


ENGINEERING. [i 





shells, those submitted for test by the Holtzer 
Company were also fired with the most satis- 
factory results ; evidently, however, the Firminy 
firm stood in high favour with the Admiralty, 
and if it had not been for a wise decision of the 
Ordnance Committee, the Holtzer Company would 
not have received any order, despite the admir- 
able record they had made. We stated in this 
journal some months ago that we considered it 
a fortunate thing for the country that the Ordnance 
Committee determined not to follow the Admiralty 
lead, and this opinion has been fully confirmed by 
events. Although the order for 200 shells had 
been given to the Holtzer Company, some six 
weeks after the Admiralty’s order to Firminy, de- 
livery was made, and tests for acceptance were 
carried out, before any of the latter projectiles were 
furnished. We referred to the Holtzer trials in our 
issue of April 1, and it is sufficient to mention here 
that the results given were so satisfactory that only 
two instead of three rounds were fired before the 
whole lot wasaccepted. The 12-in. shell penetrated 
the 16-in. compound targets, passing through them 
with the greatest ease, and remaining practically 
uninjured. A third round subsequently fired gave 
equally good results. The good judgment of the 
Ordnance Committee in their dealings with Holtzer 
was thus fully demonstrated. The Admiralty 
venture has, however, not turned out so well, and 
while we are far from wishing to throw any doubt 
on the capability of the Firminy firm to make good 
projectiles, it is not satisfactory to the public, and 
it must be mortifying to those responsible for the 
order, that the test rounds on which the acceptance 
of the 400 shells depended, should not have proved 
all that could have been wished. We do not 
say this on our own authority, but on that of 
the -leading French technical journal Le Genie 
Civil, which in its issue of the 30th April, says, 
‘“‘The trials made on the 31st March on the 
Firminy shell were less satisfactory. The first 
passed through the plate and remained entire, but 
was very much deformed and greatly flattened ; 
the second one broke up without penetration ; 
we do not know what result the third round 

ve.” We believe we are right in saying that 
the third round was no more satisfactory than 
the second. On reception at Shoeburyness of 
the two hundred 12-in. Firminy shells, three 
were selected for trial—one of the hardest, one 
of the softest, and one of medium temper. The 
first (weighing 718lb.) was fired with a range of 
180 yards and a striking velocity of 1850 ft. against a 
16 in. Cammel compound plate 5 ft. square, placed 
in front of 12 ft. of timber backing. The shell went 
through the plate and 7 ft. or 8 ft. of backing ; then 
deflecting, it buried itself in the ground. The 
second projectile of softer steel, and weighing 720]b., 
was then fired with a striking velocity of 1854 ft. 
against a 16-in. Brown compound plate, backed up 
with 12 ft. of timber and an old target. This shot, 
on entering the plate, spread out, and the rear part 
nearly broke away from the head ; four large pieces 
broke away and fell at the foot of the target. On 
measuring, it was found that the shell had upset to 
a diameter of 14,4 in. 

That the Firminy firm can make high-class pro- 
jectiles is proved, as we have seid above, by the 
celebrated trials at Garves last December, of 16.5 in, 
shell against 19.70 in. plates, and we do not think 
that either Messrs. Holtzer or Messrs. Firth and 
Son will rest content with the Firminy explanation 
of the Shoeburyness failure, ‘‘that in spite of the 
greatest possible care taken with the manufacture, 
results like those mentioned will sometimes occur.” 
Nor is the further explanation wholly satisfactory, 
that the failure was due to some internal flaw. 
On this point Messrs. Firminy do not appear to be 
so sure of their ground as might be desired in a 
process of this importance and delicacy, because we 
understand that they consider the only practical way 
to ascertain the existence of flaws after tempering 
is to keep the shells under inspection for a sufficient 
time, when, if such flaws exist, the projectiles break 
up in store from their own internal strains. This 
mode of testing does not seem very practical, and 
would scarcely recommend itself to any purchaser ; a 
far more satisfactory method being to follow Messrs. 
Holtzer’s example, and make the shell without 
internal defects, and we think Messrs. Firth and 
Son will not be satisfied till they have reached the 
same degree of certainty. The whole incident is of 
course much to be regretted, especially on Messrs. 
Firminy’s account, who, if they cannot always make 
reliable steel, do turn out some very splendid shell as 
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numerous tests abundantly showed. But the failure 
has for this country at least one advantage ; it will 
be invaluable as an experience for Messrs. Firth 
and Sons, and give us better grounds for hoping to 
obtain shell made in this country fully up to the 
Holtzer standard. On the other hand it may un- 
justifiably lessen the uneasiness felt on account of 
the large stores of steel projectiles owned by France 
and Russia; doubtless, too, it will strengthen the 
hands of the advocates of compound plates as 
against steel, and serve as an argument to those 
who deny the necessity of such high class armour 
piercing projectiles, when fighting ships present 
such extended areas that can offer no resistance 
even to chilled cast iron. One thing at least is 
very clear, the Ordnance Committee have rendered 
most excellent service by their aetion in this matter, 
which has redeemed our first experience in the 
acquisition of steel shell from being a disappoint- 
ment. 


THE 








MANCHESTER EXHIBITION. 

Tse Execrric Licutine. 

Tue organisers of the Manchester Exhibition are 
in the happy position of acquiring without cost the 
experience gained at the recent four displays at 
South Kensington. Not only have they had the 
opportunity of studying all the elements of success 
and failure, but in many cases they have engaged 
the same individuals and firms which were em- 
ployed in London, and thus, instead of having to 
experiment for themselves, they have entered into 
the fruits of other men’s labours, and can carry on 
their development in the certainty that they are 
proceeding in the right direction. When such an 
advautage as this is placed in the hands of shrewd 
business men, it is easy to see that they will not 
only achieve a success, but will also eclipse their 
predecessors. At the same time, justice requires 
that we should not forget that the modern Exhibi- 
tion was conceived at South Kensington, and that it 
was there first demonstrated that the public can 
only be drawn with certainty if instruction is tem- 
pered with a good deal of recreation and amusement 
addressed to the ear, the eye, and the digestive organs. 
Very few minds are capable of the strain which is 
involved in a long-continued, intelligent, inspec- 
tion of an exhibition, and it is no derogation from 
the dignified and intellectual purpose of such an 
institution to provide music and out-of-door delights 
as alternative occupations to the severer pursuits 
within. The sneers which have been levelled at the 
fountains and tea rooms come only from those 
who never tried to grasp the meaning of the 
exhibits, and hence never understood how real is 
the need of the earnest visitor for rest and change 
of thought. 

Foremost among the matters demonstrated at the 
late metropolitan exhibitions are the relative merits 
and capacities of arc and incandescence electric 
lights. Both were fully tried, and it was shown 
that only the are lamps were suited for the illumi- 
nation of the exhibits, and further, that if a good 
effect were to be obtained, there must be a large 
number of them, sufficient to give great brilliancy, 
and also to hide the irregularities of each other. At 
the Colonial Exhibition, in which are lighting was 
carried to its greatest extent, there were 388 lamps 
to 488,290 square feet of floor space, the average area 
to each lamp being 1092 square feet for the Brush 
lamp, 1416 ft. for the Crompton lamp, and 1302 ft. 
for the Pilsen-Joel lamp. Large as was this instal- 
lation, it is entirely eclipsed by that at Manchester, 
which comprises the unprecedented number of 546 
arclamps. This is certainly the greatest concourse 
of arc lamps ever seen in this country, and it is 
rendered the more remarkable by being the work of 
a single company, the Anglo-American Brush 
Electric Light Corporation; Limited. Probably 
theré is no other firm which could undertake such 
an enterprise without adding very largely to its 
stock of machinery, and, as the contract is merely 
for the duration of the Exhibition, few would care 
to do that on the terms obtainable. Of the 546 
lamps 476 are indoors. In the machinery in motion 
section, which comprises 107,100 square feet, there 
are 119 lamps, or one lamp to each 900 square 
feet ; in the whole of the buildings there are about 
600,000 square feet and 476 lamps, or one lamp 
to each 1254 square feet. In the grounds there 
are 30 lamps to illuminate about twelve acres of 
garden, much of which, however, is more or less 
covered with detached buildings. We have gone 
into these particulars not only on account of the 
large size of the installation, but also because it re- 





presents the matured experience of several years 
of experiment, and will serve as a standard of illumi- 
nation for the future. 

The current for the arc lamps will be supplied by 
26 Brush dynamos of three sizes, feeding respec- 
tively 15, 25, and 35 lamps each. The current is 
distributed by conductors carrying 50 lamps to a 
circuit, and these circuits are interlaced in the usual 
way in order that the failure of any one may not 
involve darkness in any part of the building. The 
dynamos are driven, as we mentioned last week, by 
engines manufactured by Messrs. Davey, Paxman, 
and Co., Messrs. Robey and Co., Messrs. Hornsby 
and Sons, and Messrs. W. and J. Yates. All these 
engines are of usual and well-known types, except 
the latter, to which we shall refer on another occa- 
sion, and there would be no advantage to the 
reader in giving a detailed list of their sizes. The 
only feature of novelty in the Brush installation is 
the form of mast adopted for the garden lighting ; 
this is a tapered column of rivetted plate iron, pro- 
vided with a crown carrying three brackets for the 
suspension of lamps. The crown can be lowered to 
the ground by wire ropes, which are unwound from 
a Tangye’s self-sustaining hoist built into the inside 
of the pole, and operated by a handle passing 
through a hole in the plating. Theconductors pass 
up the inside of the mast, the slack forming a bight 
in which there runs a weighted snatch-block. Thus 
when the lamps are in position there are no wires 
visible, a great improvement on the usual unsightly 
arrangement. 

The incandescence lighting of the Exhibition is 
carried out by the Manchester and District Edison 
Electric Lighting Company, and comprises 1620 
lamps of 16 candle-power in the picture galleries, 
750 of 8 candle-power in the palm-house, 600 of 16 
candle-power in Old Manchester, and 500 for 
private users. The current is provided by four old 
type 250-lamp Edison machines, which have been 
working five years; by two Edison-Hopkinson 
machines, feeding 300 lamps each; by one Elwell- 
Parker machine, feeding 500 lamps ; by two Man- 
chester dynamos by Mather and Platt, feeding 700 
lamps each ; and by two Edison-Hopkinson dynamos 
feeding 500 lamps each. The whole of the conductors 
for the incandescence installation were furnished 
by Messrs. Walter Glover and Co., of Salford, and 
contain about 11 tons of copper. 

The illuminated fountains have been placed 
entirely in the hands of Messrs. Galloway and 
Sons, who last year undertook the same work 
at South Kensington under the direction of 
the late Sir Francis Bolton. This year the 
scope of their operations is greatly enlarged, for 
they not only illuminate the jets, but also pump 
the water, the town’s pressure being no longer 
relied upon to produce the fountains. The tem- 
porary and experimental devices which were used 
in London to gain the various effects have been 
abandoned, and in their place a complete mechani- 
cal system has been elaborated, which reduces the 
sneer of men employed in the submarine cham- 
ber from twenty to four, and places the entire 
apparatus under the sole control of one man, 
situated in an ornamental operating tower, from 
whence he can improvise effects in light and colour, 
appealing to the eye and the artistic sense just as 
an organist addresses himself to the musical faculty. 
He will have at his command ten different systems 
of jets, each independent of the others, and 
capable of being graduated as desired, and a large 
range of colours, and from these materials an 
infinite number of combinations can be formed. 
The difficulty will be to find an artist capable of 
doing justice to such a magnificent instrument. 

The fountain basin is formed of concrete, and is 
120 ft. in diameter. From its surface there project 
eighteen cast-iron boxes each closed at the top with 
a sheet of thick plate-glass situated a little above 
the water level. Around each box rockwork is 
built to simulate an island and hide the structure 
within it, while over it there are mounted two 
nozzles, one to give aclear stream, and the other 
a broken feathery jet. Besides these there are 
subsidiary jets of various kinds, and a perforated 
steam pipe to aid in creating a misty background 
when desired. The boxes form two circles around 
acentral one, and each is situated over an electric 
lamp inclined so that the rays from the crater are 
projected vertically upwards through a lens which 
gathers them into a parallel beam. The lamps are 
hand-regulated, and are arranged in six series of 
three each. The current is generated by two 
Siemens B 13 dynamos, which were built for and 





used at the Inventions Exhibition in conjunction 
with three-cylinder engines. These engines have 
been superseded by a compound horizontal engine 
having cylinders of 15 in. and 26 in. in diameter, 
and 30 in. stroke. The dynamos are each capable 
of giving a current of 450 ampéres and 250 volts, 
or more than is needed for the whole of the 
display. The lamps work with 60 amperes, and are 
arranged in series of three, each reducing the 
electromotive force by 60 or 70 volts. Over each 
arc there is arranged a slide with sheets of coloured 
glass to give the required tints to the beams. At 
South Kensington these slides were operated 
individually by the men who managed the lamps, 
the changes being made at the word of command 
transmitted electrically from the tower. Now the 
whole of the lamps are confided to three men, and 
the slides are operated simultaneously by a fourth. 
This man receives his orders on a series of signal 
discs, and then sets stops connected with the various 
lamps in corresponding position. When this is 
accomplished he notifies his readiness, and then, at 
a given signal, he puts over a lever operating all 
the slides together. The water is controlled from 
the tower by a series of levers resembling those in 
a railway signal cabin. It is delivered by six 
pumps driven off a crank shaft operated by a com- 
pound engine of 185 indicated horse-power, and 
capable of delivering 200,000 gallons an hour under 
pressures varying from 101b. to 1001b. per square 
inch. The pulsations of the pumps are absorbed by 
a small accumulator weighted with a laminated 
spring. The power of the fountains may be 
judged from the fact that the total area of jet is 
approximately three times that of the fountains at 
the Colonial Exhibition, and that the total illu- 
minating power is equal to a quarter of a million 
candles. 

In conclusion we must state that the lighting of 
the buildings and gardens has been carried out by 
Mr. W. A. Bryson, from the Edinburgh Exhibi- 
tion, and that Mr. Shultz, who was connected with 
the electrical department at the four South Ken- 
sington Exhibitions, is the electrician to Messrs. 
Galloway. 








THE WEATHER OF APRIL, 1887. 
Aprit has added another to the series of cold 
months commencing with December. The mean 
atmospherical pressure and temperature at extreme 
positions of the British Islands, to which the Isle of 
Man is central, were as follows : 











Mean 
Mean Difference Difference 
Positions. | pressure, |from Normal. i “Oe from Normal. 
in. in. deg. deg. 
North 29.94 above 0.10 42 below 1 
South 30.03 a7 fae 45 *6 5 
West 80.05 a ae 45 a) 48 
29.97 a a 44 ge 
Central 30.01 = ate 45 oe 











The mean distribution of rainfall, in frequency 
and amount, is roughly estimated by the following 
results : 








1 Rai erence 
¥ y Days. Amount. oe Normal 
in, in. 
Sumburgh 18 2.02 below 0.14 
Scilly .. 10 0.85 » 1.60 
Valencia 13 2.03 ae 
Yarmouth 14 1.33 os. ee 














The daily general directions of the winds over 
these islands give a resultant from N.W. which 
agrees with the mean distribution of atmospheric 
pressure. The resultant due to the month is 
from W.S.W.; the winds having been more 
northerly than usual, were attended with greater 
cold. In all parts the mean temperature was 
below the average of the season, as much as 
5 deg. in the extreme south. There also the 
rainfall was very deficient both in amount and 
frequency. About a third part of the usual quan- 
tity of rain fell in south England, and about half 
in Ireland. In Ireland there was an unusual num- 
ber of fine days, 13 to 5 overcast. North Scotland 
had only 5 fine days, and 11 overcast. The largest 
duration of sunshine might therefore be expected 
to have occurred in Ireland. The barometer at- 
tained 30.7 on the 17th, and descended to 29 in. 
on the 23rd. The highest temperature, 70 deg., 
was recorded at Strathfield Turgiss on the 19th ; 
the lowest, 20 deg., at Cirencester on the 12th. 
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Snow fell on the Ist in London, and in the north 
of Scotland on the 5th and 6th. Showery cloudy 
weather prevailed with N.W. winds till the 5th. 
The barometer ranged about 30 in. from the 6th to 
the 20th, during which period scarcely any rain fell 
on these islands, the winds being for the first por- 
tion of the time N.E., and latterly N.W., light to 
moderate, with fine, dry, cold weather. The warmth 
of the sunshine was counteracted by the coldness 
of the air by day, and the nights were cold and 
frosty. After the 20th the winds became fresh 
from S.W., with mild weather at intervals, and 
gentle showers, then as the wind got more to N. W., 
temperature became low, and the rain passed into 
showers of hail or sleet at times. On the 23rd 
lightning and thunder occurred over the northern 
parts of Ireland and England and the south of Scot- 
land. Snow showers occurred in many places on 
the 24th and 25th. The duration of bright sun- 
shine, estimated in percentage of its possible 
amount, during the five weeks ending May 2nd, 
was for these islands altogether 42, south Ireland 56, 
Channel Isles 54, south-west England 53, west 
Scotland 44, east England 43, south England 42, 
north-west England 41, north Ireland 40, central 
England 37, north-east England 35, east Scotland 
31, north Scotland 24. 





ACCURACY OF ARTILLERY FIRE. 

A LECTURE was delivered on the above subject 
last Friday afternoon, 29th ult., in the theatre of 
the Royal United Service Institution, by Major 
Mackinlay, R.A., which merits more than a pass- 
ing notice at our hands. The importance of the 
matter is undeniable, since it will be in vain that 
modern mechanical science places in the hands of 
our artillerymen a most elaborate and accurate 
weapon if they are not enabled by every possible 
means to obtain the best results from its use. 

The lecturer, in introducing his subject, aptly 
quoted the dictum of the eminent German artillerist, 
Prince Kraft of Hohenlohe-Ingelfingen, to the effect 
that ‘the principal requirement of good artillery 
may be expressed in one word, thrice repeated—it 
must hit, hit, hit. To hitting belongs everything 
connected with correct handling, skilful observation, 
and careful correction of elevation ; mobility is of 
comparatively secondary importance.” 

Although based on the same general principles, 
artillery fire may be differentiated from rifle shoot- 
ing by the following considerations: It is in its 
favour that the piece is held steady on discharge, 
and that the effects of artillery can be estimated at 
a greater distance than those of musketry, and 
therefore the firing more easily corrected. On the 
other hand, the co-operation of several men is 
needed to fire one round from artillery, the ranges 
are in general much longer and more difficult to 
find, and the importance that each individual shot 
should tell with effect is far greater ; but the chief 
hindrance to the attainment of accurate artillery 
fire is undoubtedly the small quantity of annual 
practice ammunition allowed, owing to its expense, 
and to difficulties connected with providing suitable 
ranges. In the case of siege guns, this is not, per- 
haps, of so much importance, since such pieces are 
laid with great deliberation upon fixed objects ; but 
in the two great divisions of field artillery and of 
coast defence batteries, where the objects to be hit 
are moving at a high rate of speed, the importance 
of a fire both rapid and accurate cannot be over- 
estimated. In fact, the perfection of fire discipline 
1s as much needed with artillery as in the case of 
infantry. 

Major Mackinlay then considered the following 
points in detail: (1) Matériel ; (2) range-finding 
instruments ; (3) sights ; (4) training and correction 
of fire. As regards the first of these divisions the 
great increase of accuracy arising from the intro- 
duction of improved guns and ammunition he at- 
tributed to (a) imparting rotation to an elongated 
projectile ; (b) the abolition of windage, either by 
breechloading or by using a gas check in muzzle- 
loading guns ; (c) the attainment of a high velocity 
resultin ; in a flatter trajectory, whereby, not only 
is the dispersion less, but the dangerous zone is 
increased, so that errors in estimating the range 
are of less importance. Asan incidental advantage 
of high velocity, mention was made of its having 
been pointed out by the Turks to Colonel Maitland, 
R.A. ’ during the Russo-Turkish war, that a certain 
Russian gun was particularly dangerous because 
the shell came before the warning sound of the 
discharge of the piece ; in other cases the sound of 





the guns was heard in time for the Turkish working 
parties to get under cover before the arrival of the 
projectile. Diagrams were exhibited showing the 
shooting of various guns, notably exhibiting the 
accurate results of firing the 9.2 in. breechloading 
gun at Shoeburyness when laid by the practised 
hand and eye of one of the experimental officers. 
The progress in accuracy of our successive field 
guns was shown by the relative sizes of the rect- 
angular targets which would be struck by 25 per 
cent. of the rounds fired at different ranges by the 
four pieces now in the service. From these it 
would appear that one of the new 12 - pounder 
breechloading batteries would generally prove as 
effective as two of the old 9-pounder muzzle-loading 
batteries ; this is irrespective of the improved 
sights of the new guns, for the trials were made 
at Shoeburyness with similar sights. Further, as 
the newer guns hit harder and have flatter trajec- 
tories than the old, the bullets of their Shrapnel 
shell ricochet better and sweep a wider space. To 
this must be added that the steel Shrapnel shells 
of the newer pieces contain more bullets than the 
old type cast-iron shells, as will be seen from the 
following Table : 
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The above Table speaks for itself, and it may be 
remarked that an old 9-pounder muzzle-loading 
battery costs as much to maintain as one of the 
new type breechloading batteries. 

There are, however, cases in which a highly 
curved trajectory combined with accuracy, is essen- 
tial, for example in breaching an unseen covered 
escarp, or to plunge shells, with large bursting 
charges, into earthworks. Another object of this 
curved fire is at the decks of armoured ships ; 
trials by Krupp at Meppen so far back as 1879, and 
more recent experiments carried out in Russia, show 
that heavy shells fired at long ranges from large 
howitzers would crash through the decks of any 
ship. 

2 Range-Finding Instruments.—The difficulty of 
correcting artillery fire by means of trial shots only 
is very great, especially at long ranges, and the in- 
troduction of more accurate guns and projectiles has 
led to the adoption of instruments for this purpose. 
For some time it seemed as if such instruments 
would not find a permanent place in field batteries ; 
but they have been simplified, made stronger, more 
portable, and also improved in the direction of 
automatic working, and may now be considered as 
firmly established in our own and in all Continental 
armies. A school of instruction has been esta- 
blished at Aldershot for a thorough course of prac- 
tical training in the use of the Watkin range finder, 
the instrument adopted for our field artillery. It 
is evident that if constant practice is needed in 
army signalling, when both parties are trying their 
best to arrive at an understanding, even greater 
skill must be required in a case when the observer 
wishes to ascertain that which it is the enemy’s 
constant effort to conceal. 

With one unimportant exception all range-finders 
are constructed with reference to the properties of 
a triangle, the distance of the object to be fired at 
being measured in the terms of a known base. The 
exception is an instrument for finding the range by 
the velocity of sound, but it has the great objection 
that it cannot be used until the enemy has com- 
menced firing, and its determinations are very 
inaccurate. To be of any real value a range should 
be ascertained within 1 per cent. At short dis- 
tances this can be done with comparative ease ; at 
long ranges the problem is more difficult, but, on 
the other hand, more time can be given to it. The 
above limit of error does not seem unreasonable 
when we remember that in finding the distance of 





the earth from the sun, using the diameter of 
Venus as the base line, the result is estimated to be 
accurate within 0.12 per cent., and that, in that 
case, the ratio of base to unknown distance was 
about 1 to 12,000, whereas, in artillery range-find- 
ing, the ratio will not usually be less than about 
1 to 20; however, it must be allowed that the cir- 
cumstances of the two measurements are very 
different. Some instruments contain their own 
base ; these are very simple and quick in action and 
give good results at short ranges, but at long dis- 
tances the angle subtended by the base becomes too 
small for accurate measurement. The Berdan 
range-finder has indeed a base of 6 ft., with well- 
mounted telescopes at each end, but it is a very 
expensive instrument and most awkward to trans- 
port. Other range-finders, like the Weldon, are 
arranged to take a fixed ratio between the base and 
the range, and give consequently about the same 
percentage of accuracy at all ranges; this system 
has the merit of simplicity and is especially con- 
venient for short ranges, but it may happen, for the 
longer ranges, that on rough ground it is not pos- 
sible to obtain the exact length of base line required 
and then the range cannot be found at all. 

It is to be confessed that in past campaigns the 
results obtained from field range-finders were not 
very satisfactory, but there was great want of 
proper training on the part of the observers, and the 
instruments were subjected to very rough usage, 
owing to difficulties of transport. With the lately 
organised system of annual inspection, periodical 
return of the range-finders to head-quarters, and 
thorough instruction in the care and use of the 
instrument, good results may be looked for. The 
use of mechanical apparatus for range finding must 
always be supplemented by careful observation ; 
the eye should be trained to notice and the mind 
to understand the meaning of various often minute 
appearances after firing ; thus the practised gunner 
knows that a cloud of smoke from a bursting shell 
on impact hiding any part of his object, indicates 
that the shell has burst short, and when firing at an 
escarp wall hidden by a covering glacis, if a flattened 
cloud of smoke rises slowly, and fragments of 
masonry are seen to fly into the air, he knows that 
the unseen wall has been hit low down. 

In siege batteries the range can be found by the 
accurate but somewhat bulky Nolan range-finder. 
For elevated coast batteries, there is the excel- 
lent Watkin depression range-finder, which mea- 
sures the range by observing the angle of depression 
to the water line of anenemy’s ship. This instru- 
ment would be used in conjunction with that 
officer's ingenious position-finding apparatus ; when 
an observer keeps the cross-wires of the telescope of 
the instrument on the water line of a moving ship 
the range is automatically indicated with such 
readiness that the probable position of the vessel 
some seconds in advance can be predicted, and by 
electrical connections between the observing station 
and the batteries dials at each group of guns auto- 
matically record the ranges and directions of the 
ship from the guns themselves. The guns can then 
be laid by adjusting certain scales to the indications 
on the dials, and accurate shooting carried on, 
although the enemy’s ships may be hidden by smoke 
from the men actually working the guns. Recent 
trials have proved the greatly superior results 
obtained by this system compared with those given 
by guessing the ranges and using the ordinary 
sights. The observing station is placed at such a 
distance from the battery as to be clear of the 
smoke of the guns. 

3. Sights.—It is universally admitted that the 
service sights are deficient in accuracy in the case 
of most guns. In the new 12-pounder breech- 
loading and in the 2.5-in. jointed gun, endeavours 
have been made to avoid the effect of glare and the 
difficulty of focussing the two sights near at hand 
and the distant target, by using cross-wires in a 
hooded fore-sight and a pin hole in the tangent or 
breech-sight, the latter being on the principle of 
the orthoptic sight used in rifle-shooting ; the cross- 
wires are thus always in the shade and well pro- 
tected and the target is but little hidden by them. 
The pin-hole enables the fore-sight and the target 
to be sharply focussed by the eye at the same 
instant, on the principle of the small stop used by 
a photographer ; but, as only a small field is taken 
in by the pin-hole, it is necessary first of all to use 
the ordinary sights for rough laying, on the principle 
of the finder attached to a large astronomical tele- 
scope. An orthoptic disc, similar to that used for 
rifle shooting, is used by Major Owen Hay’s bat- 
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tery of 16-pounder guns, which have only the old 
service sights, 

When the wheels of a field gun are on a different 
level one sight is more turned than the other, and 
the projectile will fall to the side of the lowest 
wheel unless a correction is made which entails a 
somewhat troublesome calculation. Major Scott’s 
revolving sight automatically obviates the necessity 
for calculating this correction, as a small screw at 
the side will always restore the sight to its proper 
inclination, as indicated by an attached cross spirit 
level. Lateral errors of fire, noted by observation, 
can also be corrected by these sights without calcu- 
lation, 

Deflection owing to the ‘‘drift” of rifled pro- 
jectiles is allowed by inserting the tangent scale at 
an angle; this gives an average correction, but at 
long ranges it is necessary to give further allowance 
by the deflection leaf of the sight, as is done in the 
case of a cross-wind. When firing at a rapidly 
moving vessel, the deflection must be very carefully 
attended to. An effort has been made to obtain 
this deflection automatically in the naval ‘‘ speed 
sights.” 

Considerable progress has been made in the 
methods of laying guns at sieges; reflecting sights 
are employed, so that the No. 1 may be under cover 
when laying, and various devices-—chief among 
which may be mentioned Colonel French’s sights— 
are employed for firing at hidden targets. Tele- 
scopic sights have been advocated for many years, 
but have been generally objected to as liable to get 
out of order ; however, Scott’s overbalance telescopic 
sight, adjusted by a cross-level on the same principle 
as his revolving sight, has been tried with very 
satisfactory results. General Gordon, in his diary 
at Khartoum, 4th December, 1884, strongly advo- 
cates telescopic sights for use with machine guns, 
stating that, under such circumstances, ‘‘ no gun 
could be served with impunity at 2000 range, 
although it could be served against artillery fire, 
for at that range there is plenty of time to dodge 
under cover after seeing the flash ere the shell 
arrives.” 

4. Training.—Almost any man may be trained to 
lay a gun accurately at a fixed target, but only a 
few can do so with rapidity, and then the facility 
can only be maintained by constant practice. Re- 
cruits should have careful aiming and firing with 
carbines, as this accustoms the eye to use sights. 
The lecturer had to teach gun drill to infantry 
soldiers in India, and was struck with the readiness 
with which the laying was performed, owing to their 
previous instruction in musketry. This experience 
points to the great value of the Morris aiming appa- 
ratus applied to field and other guns. The gun can 
be loaded with a dummy projectile and cartridge in 
the usual manner, and aim is taken with the ordi- 
nary sights of the gun upon a distant object ; when 
the tube or miniature rifle barrel is fired some part 
of a small near target is struck, and if the aim has 
been correct the bullet will hit an indicated mark. 
The great advantage of this plan is that direct 
evidence is given of the accuracy or otherwise of the 
laying by the striking of the small bullets. Ordi- 
nary-sized rifle bullets can be fired if there be sufli- 
cient range. In any case it is a very cheap substi- 
tute for the actual firing of the guns themselves, 
and its use would be advisable even if the present 
small allowance of practice ammunition were to be 
largely increased. Sir Frederick Roberts, in a 
letter from India, bears testimony to the great 
value of the Morris tubes for practising rifle firing, 
and suggests its application to artillery purposes. 
Indeed it seems to us that owing to the difficulty 
and expense of artillery practice the Morris system 
ought to prove even more valuable with cannon 
than it has undoubtedly done in the case of small 
arms and machine guns. 

Major Mackinlay lays stress on the adoption of 
the very best guns and ammunition as greatly en- 
couraging both officers and men in good shooting, 
and suggests the institution of a trophy to be held 
by the best shooting battery, in addition to the 
present money prizes to the non-commissioned 
officers and men. 

We do not consider that the lecturer laid sufficient 
stress upon the great increase in accuracy obtained 
by the adoption of breechloading in guns of all sizes, 
nor has he given much attention to the prime im- 
portance of securing a more uniform description of 
powder for the comparatively small charges of our 
field guns. Some better means, also, of preserving 
field gunpowder from deterioration are urgently 
needed, All will, however, be inclined to join 





with him in his summing up of the points most 
requiring attention, viz., the introduction without 
delay of new type high-velocity guns, one of them 
to throw a heavy shell; and the rapid withdrawal 
of the obsolete 9-pounder and 16-pounder old type 
muzzle-loading pieces ; sustained training in the use 
of range-finders for both field and coast batteries ; 
further improvements in automatic sights; the 
constant use of the Morris apparatus for aiming ; 
further organisation in the firing of garrisonartillery, 
especially at moving targets, and more rounds to be 
annually fired by them. To these may be added 
practice for the combined action of garrison artillery 
with submarine mining and torpedo boats in the 
defence of harbours. 

Our space will not permit us to dwell upon the 
discussion which ensued, in which a large number of 
gentlemen took part, and which was continued on 
Monday last. Sir Michael Biddulph, K.C.B., 
President of the Ordnance Committee, gave reasons 
for considering our new 12-pounder breechloading 
field gun a superior weapon to that possessed by 
any other nation. Attention was drawn by Major 
Hay to the fact that, out of 107 horse and field 
batteries, only twenty are armed with the new type 
guns referred to in the Table already given ; we 
will supplement this officer’s statement by mention- 
ing that it is shown by the artillery distribution 
list for April, that of these twenty batteries but 
six have the new 12-pounder breechloader, the 
remaining seventeen being armed with 13-pounder 
muzzle-loaders. 

Colonel W. Stirling, R.A., warmly supported a 
plan, originated by. Lieut.-Colonel Lyons, that 
garrison batteries should be sent in summer to 
carry on practice from the Isle of Wight western 
forts at moving targets to represent an enemy’s 
ship under way. Mr. Nordenfelt and Mr. Ander- 
son (of Messrs. Easton and Anderson), both con- 
tended that in the new very long heavy guns, the 
recoil should be controlled as far as possible in the 
line of fire. The former gentleman also drew at- 
tention to recent very accurate practice with quick- 
firing guns at Spezzia. 

The chairman, Major-General Goodenough, C.B., 
Inspector-General of Artillery, in summing up the 
results of the discussion, remarked that on his way 
to attend the lecture, a frieud asked with reference 
to its title, if they cared for such a thing so long as 
the turn-out of men and horses was satisfactory ; 
He was obliged to hedgea little in his reply, and said, 
that although formerly such might have been the 
case, matters were changed now. We consider 
there is still great room for improvement in respect 
of accuracy of fire, but it is very clear that our 
garrison artillery are now much worse off than the 
horse and field batteries as regards practice under 
service conditions. 





NOTES. 
Voicanic Gass anD Pumice. 

Proressor J. W. Jupp has recently shown that 
marekanite, or pearly glass of volcanic origin, con- 
tains sufficient volatile matter to froth into a pumice 
on being heated to whiteness. The same observa- 
tion applies to the dacite glass of the north-east of 
Fife, and to the obsidian of Krakatao, which is a 
porphyritic-enstatite-dacite glass. When subjected 
to a powerful blowpipe flame it yielded a dirty- 
white pumice, which was undistinguishable from 
that ejected from the volcano of Krakatao during 
the great eruption of August, 1883. 


Buiack GoLp. 

Mr. R. W. E. MclIvor, F.C.S., has recently 
analysed a specimen of ‘‘ black gold” from the 
‘*nuggetty reef” at Maldon, Victoria, where it is 
found in the granite veins which occur in the quartz 
of that reef. The ore is crystalline, malleable, and 
of silver-white lustre when freshly broken ; but it 
tarnishes on exposure, and becomes of a black 
colour. When roasted it leaves a bead of pure 
gold, the bismuth which it contains being elimi- 
nated. The analysis of Mr. MclIvor gives its com- 
position as gold, 64.211; bismuth, 34.398; and 
silicious matter, 1.391. Black gold is, in fact, a 
natural alloy of gold and bismuth. 


Porous CaRBons. 

M. Berliner, who invented a microphone of some 
repute, has discovered a way of making battery 
carbons porous. It is simply to heat them to a 
dull red and thus burn away any soft organic 
matter. M. Berliner also employs the spongy 
carbon thus produced in secondary batteries by 





plunging them in acetate or nitrate of lead. When 
the carbons have imbibed the solution he dries 
them and puts them into water which has been 
acidulated. A current of electricity is then passed 
through the cell so formed, and the salts in the 
carbon are transformed into peroxide and reduced 
lead. The transformation may also be effected in 
a bath containing nitrate or acetate of lead and 
acidulated water together. 


A Maeyetic Train SIGNAL. 

The magneto-electric train signal of M. Abdank 
Abakanowicz, consists of a magneto-electric vibra- 
tory generator placed beside the line, and actuated 
by a lever which the flanges of the wheels press as 
they roll along the rail. The successive impacts thus 
given to the lever as the wheels travel past, cause a 
bobbin or bobbins to vibrate in a powerful magnetic 
field, and thus generate vibratory currents of elec- 
tricity which are led by line wires to the great bell 
at the station or signal box. This bell is actuated 
by these currents. One form of the Abdank-Deprez 
receiving bell consists of a hollow coil having a 
polarised core carried by a spring. The free end of 
the core is placed between the poles of a powerful 
magnet, so that when the vibratory currents 
traverse the coil the core vibrates between the poles 
of the magnet, and in so doing actuates the clapper 
of the bell. 


Tue New Execrric Launcu. 

The Victoria, a new electric launch being built 
by Messrs. Lester and Perkins, and fitted by the 
Electric Locomotive and Power Company, of 6, 
Great Winchester-street-buildings, is approaching 
completion. It is reported that she will race the 
Volta across the Channel. She measures 90 ft. in 
length and has 114 ft. of beam. Accumulators will 
be provided ; but instead of charging these on 
shore before the voyage, she will carry her own 
dynamo. The dimensions of the vessel will admit 
of this new departure. The Electric Locomotive 
and Power Company’s Ellieson accumulators have 
no paste in the plates; the perforations in the 
latter being filled with spirals of lead ribbon sepa- 
rated by asbestos. These plates are ‘‘ formed,” 
then stored away for use. Five thousand plates 
will be required for the electric launch accumulator. 
The advantage claimed for this accumulator over 
others is greater durability. 


ProposED SERVICE BETWEEN FINLAND AND 
SWEDEN. 

A committee, which has been considering the 
best means of communication between Finland and 
Sweden, have recently sent in their report to the 
Finland Government, the majority recommending 
steamers intended both for goods and passengers, 
and especially constructed with a view of having to 
force their way through a good deal of ice. They 
are required to be able to make their way through 
ice 8 in. thick, without having to back. The 
greatest length should not exceed 170 ft. or 180 ft., 
with a breadth of ‘27 ft. to 29 ft., and with full 
cargo not more than 15 ft. in the water. Maximum 
burden to be 300 tons, including coals, and the 
speed with full cargo to be 11 knots, although some 
members of the committee voted in favour of 12 to 
13 knots. The steamer should be divided into 
seven water-tight compartments, and no separate 
compartment to have larger capacity than that its 
filling with water does not prevent the vessel from 
floating. The steamer’s sides below the water- 
mark to be stronger than what is required by 
Lloyd’s and Veritas. The steamer to be built of 
best Swedish carbon iron, and lighted by electri- 
city. 

MorHeEr-OF-PEARL FIsHENG. 

A report from Consul Iago, of Jeddah, on the 
pearl fishing of the Red Sea, states that these 
fisheries are carried on by black slaves, who take 
two-thirds of the profits, leaving one-third to the 
owner of the boat. The men dive between the 
ages of ten and forty without any ill effects, and 
in calm weather. The depth varies from 7 to 15 
fathoms. Empty petroleum tins with a glass pane 
in the bottom are used to spy the shells on the 
bottom. A similar device is used in the Bahamas 
and other West Indian islands to view the ‘‘ sea 
gardens” or groves of sea-weed among the coral 
reefs. The box with the glass end downwards is 
submerged a little below the surface, and avoids the 
surface ripple. The yield on the Red Sea coast is 
said to be decreasing ; but the value of the mother- 
of-pearl harvest is still from 120,000 dols, to 
170,000 dols. annually. The shells go to Jeddah, 
Trieste, Havre, London, and Bethlehem. At the 
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latter place they are engraved and sold to pilgrims. 
The Suakim, and Massowah shell is considered 
superior to that of Jeddah, as the latter has a 
yellowish tinge. Best of all are the Sham-i shells 
found on the coast from El Wedj to Hassanee 
Island on the Arabian side of the Red Sea. The 
worst are the Yeman-i shells brought from the 
Farsan group of islands onthe Arabian side. After 
they are taken the shells are cleaned and packed in 
barrels for transport. 


MaRINE ENGINE Economy. 

An interesting example of the comparative 
economy of the old and more modern styles of 
oscillating marine engines was lately furnished by 
an instance quoted by Mr. J. W. T. Harvey, before 
the engineering section of the Bristol Naturalists’ 
Society. The Juno was originally worked with a 
jet condenser ; after a time this was replaced by a 
surface condenser, and finally the engines were 
compounded. Thus we have the same vessel 
working under three different conditions, and any 
alteration of coal consumption must be due to the 
changes in her machinery. The engines originally 
worked at 30 1b. per square inch and indicated 1605 
horse-power ; they drove the vessel at 14.1 knots, 
using 92 tons of coal per voyage. Subsequently 
new boilers and a surface condenser were fitted to 
the ship, the pressure still being 301b. ; the same 
horse-power and speed were then maintained with 
a consumption of 844 tons of coal per voyage, a 
saving of 74 tons or 9 per cent. As competition in 
the carrying trade became keener this coal con- 
sumption could not be afforded, and it was deter- 
mined to compound the engines as inexpensively 
as possible. One of the existing 66-in. cylinders 
was replaced by another of 40 in. in diameter, and 
this together with two sets of link motion, two 
feed pumps, a steam starting engine, and a pair of 
cylindrical boilers working at 801b. pressure, con- 
stituted the whole of the new parts. The engines 
now gave 1270 horse-power or 335 horse-power less 
than before, and drove the ship at 13.4 knots, or 
-7 knots slower, on a consumption of 49 tons of 
coal per voyage. The coal consumption per horse- 
power therefore varied under the three conditions 
as 100 : 91: 67. The consumption per voyage 
varied as 100 : 91 : 53. 


Irrigation WorkKS IN TRANSCAUCASIA. 

The commission appointed by the Governor- 
General of the Caucasus to report upon the irriga- 
tion of East Transcaucasia has just sent in a report 
recommending the construction of 4500 versts, or 
3000 miles, of irrigation canals. This would effec- 
tually irrigate the whole of the Russian territory 
south of the Caucasus, stretching from Tiflis to the 
Caspian Sea. Transcaucasia is characterised by 
two climates—a wet one on the Black Sea side and 
adry one ontheCaspian. The dividing ridge is the 
Lesser Caucasus, which runs at right angles to the 
Great Caucasus, and is traversed by the well-known 
Suram Pass. The River Rion, flowing to the Black 
Sea at Poti from this ridge, is throughout its course 
bounded by abundant vegetation, the result of a 
warm climate and a constant deluge of rain. The 
River Kura, which traverses Tiflis on its way to the 
Caspian, is exposed to the desiccating winds from 
Central Asia, and passes through a valley wherein 
vegetation, for the most part, is maintained only by 
artificial irrigation. At various periods of history, 
the country, in spite of this drawback, has been 
densely peopled, and the traces of old irrigation 
canals exist in every direction. It is now proposed 
to open many of these up, and intersect the Kura 
and Aras valleys generally by a network of canals, 
the construction of which will be spread over a long 
term of years. Some time ago a similar recom- 
mendation was made to the Russian Government by 
an eminent English engineer who visited the region, 
but it was never acted on. Now that the popula- 
tion has increased so largely as to cause bloody feuds 
in their conflict for the water supply, the Govern- 
ment feels itself called upon to provide a remedy. 
Hence the present commission. Although the 
actual sum required for the irrigation works has not 
yet transpired, it is not believed the amount to be 
defrayed by the Imperial authorities will be exces- 
Sive, as it is proposed to make use of forced labour, 
or a substitute in cash, One of the suggestions is 
that the people of Transcaucasia, who are not sub- 
jected to conscription, should be called upon to paya 
regular sum yearly instead, to be expended in public 
works, such as those proposed. It is a question, 
however, whether revenue of this character would 
not speedily find its way into the coffers of the 





Minister of War, who, indeed, has already put for- 
ward pretensions to it. 


THE Survey Mupp1eE at QUETTA. 

A good illustration of the annoying results of a 
policy of masterly inactivity is afforded just now by 
the spectacle of the Quetta Railway waiting to be 
extended, while engineers examine the country just 
afew milesahead. The British public fondly imagine 
that the defensive position is thoroughly organised 
at Quetta, and that whatever may be occurring on 
the Oxus or at Merv, the Indian authorities are 
masters of the country adjacent to the railway. 
Yet the melancholy confession has to be made that 
it is only now, instead of ten years ago, that this 
particular section of Afghanistan, two or three 
marches from Quetta, is being properly surveyed. 
The Indian railway system, as was announced afew 
weeks ago, is completed as far as the eastern foot 
of the Khoja-Amran range. The task awaiting 
solution is to get the line over the ridge to some 
point on the Candahar side of the mountains, 
whence the railway can be extended across the 
subsequent 90 miles of level country to Candahar 
itself. Gulistan, the actual terminal point of the 
line, is 5000 ft. above the level of the sea. The 
Khojak Pass, through whichfruns the military road 
from Quetta to Candahar, is 7200ft. above the 
level, so that a rise of 2200 ft. has to be accounted 
for by the engineers. The construction of this 
mountain section is bound to be troublesome and 
expensive, and the Indian Government is trying to 
mitigate the evil by the adoption of some lower 
route, but seeing that since 1876 the country has 
been more or less under our control, the question 
will naturally arise—Why was not the survey carried 
out years and years ago? If Russia or Germany 
had had the business in hand, we may be sure that 
the entire district would have been mapped, and 
every possible route marked out long before the 
completion of the Quetta Railway, instead of being 
deferred until the last metal had been laid. The 
public can hardly have forgotten how Lessar, the 
railway engineer, took the levels for a railway from 
Askabad to Sarakhs and Herat before even Merv 
was annexed. This involved a journey of several 
hundred miles ahead of the Russian outposts—in 
the present instance the country that ought to have 
been surveyed is not a tenth of that distance from 
Quetta. When surveys are rushed in this scandalous 
manner errors are bound to occur, and perhaps an 
inferior route chosen. At present the Indian Press 
is grumbling because the estimates of the railway 
to Quetta have been largely exceeded. Far better 
to direct the blame dead home to the political 
bunglers of both parties, who dawdle and muddle 
in peace time and then rush on railways in an in- 
sane and reckless manner under the influence of a 
passing scare and the clamour of an indignant 
public. 

Rattway LEGISLATION. 

That there should still be any necessity for urging 
eflicient safety appliances on those who control the 
welfare of so many millions of people yearly, is 
matter for regret, and is quite incomprehensible to 
the ordinary mind. We can only trust that by 
Mr. Channing’s, or some other Railway Regulation 
Bill, the powers of the Board of Trade may be so 
far increased as to enable that department to insist 
on the necessary remedies being applied in the case 
of complaints which are so well understood. The 
Board of Trade Inspectors of the Railway Depart- 
ment certainly deserve credit for the pertinacious 
way in which they continue to hammer their prin- 
ciples into the ears of obstinate railway companies 
and a somewhat listless public; but, as Mr. 
Channing points out in a contemporary, in many 
cases their reports, ‘‘ even when they point outa 
second or third accident on the same line of railway 
from defects in plant, or working, or safety appli- 
ances, which the Board of Trade had long before 
recommended the railway companies to make good, 
are consigned to the waste paper basket.” The 
writer also points to the illogical position in which the 
Board of Trade has been placed by the haphazard 
growth of our railway legislation, that while as 
regards new lines before they are opened for traffic, 
the Board has practically absolute power to secure 
provisions for safety, it is quite powerless in the 
case of existing lines, where it is often infinitely 
more important that antiquated arrangements 
should be brought up to the standard of safety 
insisted on for new aot We can see no reason 
for any one, except perhaps the wrongdoers them- 
selves, objecting to the Board of Trade being 





granted the same powers as to lines opened before 
a certain date that it now has for those opened 
since, and Mr. Channing explains that his object is 
to enable the Board, where the reports of their 
inspectors show grave defects to exist in the 
safety arrangements of a railway, to order these 
defects to be made good within a reasonable time. 
Major Marindin’s report on the accident. near 
Werrington Junction offers a good illustration of 
what is necessary. On the 14th March a slip 
carriage was attached as usual at Peterborough to 
the 9 a.m, down express from King’s Cross. It 
was intended to be slipped by the guard at Essen- 
dina, but from some cause became detached close 
to Werrington Junction, 3} miles north of Peter- 
borough. The guard promptly made signals of 
distress, which, being observed by some platelayers 
before the train had reached them, the driver was 
signalled to stop, and on coming to a stand the 
train was run into by the slip carriage at consider- 
able speed, causing injury to twelve people. The 
train was fitted with the simple vacuum brake, and 
the inspector remarks: ‘‘ This accident furnishes 
another proof of the value of an automatic con- 
tinuous brake, for with the train so fitted the 
accidental slipping of a coupling ought to apply the 
continuous brake all through the train.” We do 
not know if the Great Northern Company want any 
more satisfaction, or what they propose doing, but 
we remember that their chairman, Lord Colville, 
has protested against being compelled to make a 
change in their system, and has stated that he ‘* had 
it on the best authority that if you made the vacuum 
brake automatic you spoiled it.” Judging by the 
attention which previous warnings have received, we 
need not anticipate much voluntary expedition on 
the part of this Company. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 22. 

Bus1nEss is still seriously interrupted on account of 
freight rates, and the Railroad Commissioners are 
adding to the uncertainty by increasing the list of 
exceptions, or rather suspensions of practical clauses 
of the new law. 1+ is believed that the long and short 
haul clause will be suspended before long. The 
through rates are from two to seven fold greater 
than before, and only in exceptional cases are short 
hauls correspondingly lower. The whole question of 
freight rates is in a very unsettled condition, and 
business of all kinds must continue to suffer until some 
sort of an adjustment is effected. Fortunately the 
consumption of all kinds of material continues at its 
maximum limit, but orders are not given out for 
summer and fall delivery as is usual at this time. In 
the iron trade manufacturers are buying in small lote. 
Railroad builders having covered their summer’s re- 
quirements are now pushing construction work, and 
thousands of foreign labourers are arriving to spend 
the summer and fall in railroad construction. A few 
large contracts for rails have been placed, but it is 
thought that the heavy requirements in the south-west 
will be filled abroad, and brokers here and in New 
York are negotiating this week to thatend. About 
50,000 tons are wanted. Steel rails are quoted at 
about 37 dols. to 40 dols. ; Bessemer pig is 20.50 dols. ; 
steel rail blooms 30dols. ; billets and slabs 31 dols. to 
32 dols. ; steel wire rods 42 dols. ; plate iron is 44 dols. 
per net ton ; structural iron is 46dols. for angles, and 
66 dols. per ton for beams and channels, The demand 
for all kinds of merchant steel, including open-hearth, 
is very heavy, and agricultural implement works, car 
works, locomotive works, and machine shops are filled 
with orders. Manufacturers will be compelled to 
remain heavy buyers of iron and steel throughout the 
year. The increase this year in the production of 
crude iron is equal to 11,000 tons per week since the 
first of the year. The limit of crude ironmaking has 
not been reached, and will no doubt expand until 
150,000 tons per week at least has been reached. 
Merchant bar mills throughout the country are fairly 
off for orders, nail factories are restricted, bridge 
works are over sold, and the general industrial condi- 
tion is all that can be wanted. 





Tse Sugez Canat.—It —— that 229 ships passed 
through the Suez Canal in February this year, as com- 
pared with 241 in February, 1886. The transit revenue 
collected in February this year was 170,000/., as com- 
pared with 137,600/. in February, 1886. 


A Dry Dock ror Newport News.— Messrs, J, E. Simp- 
son and Co., of New York, have contracted to build a dry 
dock at ae News Point, near the entrance of Chesa- 





peake Bay. The promoters of the enterprise are the Chesa- 
peake Dry Dock and Construction Company, which has 
purch an extensive water front on the J ames, and 


which proposes to establish a shipyard to be equipped with 
machinery and plant adequate to construction and repairs 
on the largest scale. 
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ROWAN’S ELECTRICALLY-WORKED 
MACHINE TOOLS. 

Mr. F. J. Rowan, C.E., Glasgow, has lately de- 
vised some self-attaching machine tools which are 
actuated by electricity as the prime motor, and which 
are now at work onaship’s side in Messrs, A. M‘Millan 
and Son’s shipbuilding yard, Dumbarton. 

Mr. Rowan’s inventions in this direction com- 
menced with a rivetting machine. So far back as 
the year 1876, Mr. John M‘Millan patented a machine 
for ship-rivetting which obviated the necessity for fre- 
quent changing of the attaching bolts, by having the 
steam striker carried on a support or slide bolted at its 
ends to the side plating of the ship, and the ‘‘ holding- 
up” was done in the usual way. But bythis arrangement 
there were still left some rivets that required to be closed 
by hand, and there was retained for manual labour what 
has hitherto proved to be the most severe portion of a 
rivetter’s work. Mr. M‘Millan’s machine, however, 
did excellent work, and by its means it was abun- 
dantly proved to the satisfaction of the Board of Trade 
and Lloyd’s surveyors that a superior quality of 
rivetting could be done in shipbuilding by machines, 
on account of the blows delivered by them being 
heavier than those given by hand hammers. Mr. 
Rowan found ample opportunity in Messrs. M‘Millan’s 
yard for putting his theoretical views to a practical 
test, and he received every encouragement from the 
firm, who had no hesitation in incurring considerable 
expense in connection with the project. 

One of the requirements of the problem involved the 
use of electro-magnets for the purposes of the attach- 
ment of the machines to the work to be executed. 
Then, again, the bolster or holder-up has to be 
attached on its own side of the plating ; and the effect 
of the magnets on opposite sides of the plating, when 
the poles are properly arranged, is such that the 
magnets are drawn towards each other ; thus, in effect, 
plying the plates or other material together, and so 
insuring the proper consolidation of the rivetting. 

So soon as the idea occurred to Mr. Rowan of a ma- 
chine rivetter constructed and actuated in the way 
indicated, the application of the same principle of 
holding-on to drilling, tapping, and other tools also 
suggested itself, and this has led to the evolution of 
quite a number of other machines, of which the first 
of the series was the self-attaching drilling machine. 
This piece of mechanism offers practically the same 
facilities for the work of shipbuilding, and for other 
operations as are possessed in boilermaking. Such 
machines differ from the ordinary drilling machines 
used in the latter process in this respect, namely, 
that by their means it is necessary to move only 
the small weight of the machine itself, instead of 
the larger weight of the boiler or other structure. 
Amongst the other machines designed by Mr. Rowan 
reference may be made to those intended for caulk- 
ing and chipping, both of which are operations quite 
under the control of machines constructed on the 
system under consideration, ; 

Mr. Rowan freely acknowledges that itis due to the 
enterprise of Mr. John M‘Millan, Jun., that the first 
commercial specimens of his electrically-worked ma- 
chine tools have been introduced into the shipbuilding 
yard of his firm at Dumbarton. In this country in- 
ventors have too often to complain that almost every 
manufacturer or user of machinery wants to see a new 
invention tried before he adopts it, and therefore an 
honourable exception, such as Mr. M‘Millan presents 
in this matter, deserves to be noted and com- 
mended. 

Repeated trials of the drilling machines already re- 
ferred to have shown that when using electrical energy 
both in the holding-on magnets and the motor amount- 
ing to only three-fourths of a horse-power, holes of 1 in. 
in diameter have been Crilled through ]4in. of solid 
wrought iron and lin. of mild steel in two plates 
of 42 in. each, in 1 min, 45sec. for each hole. With 
the rivetting hammer using an electromotor of 4 
effective horse-power, from fifty to sixty blows per 
minute, with a force of about 180 foot-pounds, have 
been obtained. The electro-motors used in obtaining 
the results just mentioned have been of Mr. Moritz 
Immisch’s design and manufacture. It is as yet too 
early to form any definite opinion of the practical value 
of Mr. Rowan’s system of working portable tools in 
shipyards, but the experiments at Messrs. M‘Millan’s 
will be watched with interest. 








Mr. Martin CoryYELt.—The death is announced of Mr, 
Martin Coryell, an active American pioneer engineer. 
Among the more important engineering works with which 
Mr. Coryell was connected were the Delaware Division 
Canal, the Raritan Canal, the Brunswick Canal, the 
Belvidere division of the Pennsylvania Railroad, the de- 
velopment of the Hazleton coalfield, and the railroad 
which has since expanded into the Lehigh Valley 
system. He was also actively engaged in mining en- 
gineering in the Superior copper fields and in various 
coal regions. He was one of the founders of the Ameri- 
can Institute of Mining Engineers, and was its first 
secretary, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIPDLESBROUGH, Wednesday. 

The Cleveland Ivon Market.—Y esterday the market was 
dull, and there was very little business done. No. 3 
g.m.b. for early delivery was offered at 34s. per ton, and 
named brands were 6d. per ton higher. Both buyers and 
sellers showed a strong inclination to act the part of mere 
spectators. Shipments of pig iron at Middlesbrough con- 
tinue satisfactory, and stocks have decreased considerably 
during the past month, notwithstanding the interference 
of the Easter holidays. Hematite pig iron is quiet at 
43s. 6d. to 44s. per ton for Nos, 1, 2, and 8 f.o.b. east 
coast ports. In the manufactured iron trade there is no- 
thing new, and prices are unaltered. 


The Make and Disposal of Pig Iron in Cleveland.—Last 
night the Cleveland Ironmasters’ Association issued from 
their offices at Middlesbrough the official returns showing 
the make and disposal of pig iron in the North of 
England for the month of April. It appears frum these 
that of. 155 blast furnaces 92 were in operation, and 
the total production was 207,127 tons of pig iron, a 
decrease of 4497 tons on the previous month of March. 
The stocks now stand at 619,798 tons, a decrease of 16,357 
tons on March. During April the total shipments of pig 
iron from Middlesbrough reached 78,209 tons, an increase 
of 10,313 tons on March. 


The Steel Trade.—-Steel continues in good request. All 
the works in the North of England are busy on old con- 
tracts and are well booked ahead Ship plates are quoted 
61, 5s. and angles 5/. 12s. 6d. per ton, less 24 per cent. at 
works. Rails are offered at 4/, 2s, 6d. f.0.b. The direc- 
tors of Messrs. Bolckow, Vaughan, and Co. have agreed 
to the proposal of a sliding scale for the regulation of 
wages at their Eston Steel Works for two years. At the 
Consett Iron and Steel Company’s works there is some dis- 
poe about the time of charging the furnaces on Sunday, 

ut it is expected that in the course of a few days the 
matter will be amicably arranged. 


Engineering and Shipbuilding.—These industries con- 
tinue steady. Ironfounders are fairly well employed, 
especially on railway work for export. Since our last 
notice the steel screw steamer Calder, built by Messrs. 
William Dobson and Co., of Low Walker-on-Tyne, to the 
order of the Goole Steam Shipping Company, has had her 
trial trip, and has attained a speed of 13 knots per hour. 
Her machinery was supplied by the North-Eastern Marine 
ne gate Jompany, Limited, from their Wallsend 

crks. 


The Coal and Coke Trades.—The fuel trade remains 
steady. Itis matter for regret that the strike at the 
Northumberland collieries is still continued, and there 
seems no probability of an early settlement. 


Royal Mining, Engineering, and Industrial Exhibition at 
Newcastle.—N ext week this grand exhibition will be opened 
by H.R.H. the Duke of Cambridge. The exhibits are 
numerous and instructive, including huge models of all 
the industries in the North of England, showing every 
detail connected with mining, iron-making, engineering, 
and shipbuilding. Altogether this exhibition will be the 
best ever held in this part of the country. 








BRIDGING THE PoroMAc.—Plans and specifications have 
been prepared for a memorial bridge across the Potomac, 
at Washington, in honour of General Grant. The length 
of the bridge as designed is 4650 ft., or 1339 ft. less than 
that of the Brooklyn bridge. The central span is 160 ft. 
wide in the clear, the main arches spun 240 ft., and the 
smaller arches span 120 ft. The carriage way is 40 ft. 
wide, and the two sidewalks 10 ft. each, making the 
total width of the bridge 60 ft. The cost is estimated at 


2,000,000/. 





THE INSTITUTION OF CIVIL ENGINEERS.—At the ordinary 
meeting on Kabeomye the 3rd of May, Mr. Edward Woods, 
President, in the chair, it was announced that the follow- 
ing five associate members had been transferred to the 
class of members: William Bayley Marshall, Frank 
Salter, B.Sc., Wh.Sc., John Miller Thornton, William 
Willcocks, and John Steddy Winbolt. At the same 
meeting it was reported that the following nineteen can- 
didates had been admitted as students, viz.: Claude 
William Buckle, Edward Burton, Julian Edward Caccia, 
Eustace Frederick Calland, George Fearnley Carter, 
William Henry Davidge Cleminson, William Crichton, 
William Gordon Forlong, William Haines Hutchinson, 
James Mackenzie, Richard Martin-Leake, Edward John 
Prew, Joseph Newell Reeson, Charles Herbert Rutter, 
Leonard Grantley Paoli Spencer, Frank Stewart, Ed- 
ward Richmond Stokoe, Richard Percy Verrall, and 
Albert Wollheim. The monthly ballot resulted in the 
election of three members, viz.: Joseph Latif Bey 
Manoug, James Crawford Park, and Robert Atwell 
Way ; of twenty-seven associate members, viz. : Michael 
Adamson, Herbert Richard Francis Ash, William 
Newby Colam, Edward Woodrowe Cowan, Stud. Inst. 
C.E., Joseph Day, William Dyack, James Gardiner, 
Charles Alfred Goslett, Samuel Hanna, Stud. Inst. C.E., 
William Hill, John Charles Dwafydd Jones, John 
Richard Ratcliffe Keane, Frederick White Kershaw, 
Stud. Inst. C.E., Leonard Swaine Mortlock Marsh, 
Charles Mason, Robert Gordon Nicol, Algernon Sey- 
mour Bernard Oakley, George Thomas Poole, Henr 
William Sanford, Edward Horatio Scholes, Souk 
Gurdon Leycester Stephenson, Guy Noble Taylor, Stud. 
Inst. C.E., Samuel Kingston Vickery, Mokshagundam 
Visvesvaraiya, B.A., L.C.E., Charles Webster, Wh.Sc , 
Arthur Edwin Wild, and Philip Bourchier Sherard 
Wrey ; and of two associates, viz.: John Jackson and 
Randolph Gordon Erskine Wemyss, 





HELICAL JOINTS FOR BOILERS. 
To THE EDITOR OF ENGINEERING. 

Sir,-—The following Table contains the further experi- 
ments which I had promised, together with my previous 
ones. I have not thought it necessary to calculate the 
stresses per sectional area between the holes, but have 
added two columns containing a comparison between the 
undrilled specimens and the drilled ones, and also between 
the mean stress of Nos. 2 and 3 (drilled straight across) 
and the others, where the lines of holes are inclined at 
various angles. In every case the diameters of the holes 
are } in. and the pitch 3 in. 


Results of Tensile Tests. 
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In Nos. 6 and 7 the two centre holes are placed side by 
side. The small section between these two should 
valued at 29.7 tons per square inch, but this slight correc- 
tion hardly affects the result. Besides, when the fractured 
surfaces are pressed against each other they are about 7 in. 
apart at the centre, showing that this is where the rupture 
commenced. In Nos. 8 and 9 the surfaces touch at the 
centre, the fractures evidently having commenced at the 
sides, or perhaps at the edges, of two holes. In both cases 
it runs across the widest part of the VY, passing through 
the first hole on one side and through the second or third 
on the other. On reducing the sectional area in each of 
the fractures on account of these two holes, the stresses 
per square inch are raised to 33.7 and 35.0 tons in Nos. 8 
and 9, and the percentages in column 8 are raised to 92.1 
and 95.5, which might be expected under the circum- 
stances. 

It will be noticed that the results at Nos. 2 and 5 do 
not agree with those in my last letter. This is due to a 
mistake on my part. The overall dimensions were not 
sent to me together with the tests, and unintentionally 
they were inserted on the wrong lines. The mistake is 
quite apparent, for the sum of eight 4-in. pitches is 4in., 
and not, as I had got it, 3.93in. Ido not know what to 
think of Mr. Hartland’s critical faculties for having missed 
such a splendid chance of indulging in personalities. I 
shall, of course, have to put up with the remarks which he 
will now level at me, but am at least glad that he left 
me the chance of detecting and correcting my mistake. 
The results now confirm more fully than previously 


my views on the subject of helical joints. I am 
lad that I have not complicated the subject by trying to 
introduce cruss straing into the experiments, for difficult 


as it would have been, there is always more satisfaction 
in advancing step by step, and having shown what one 
stress will do: the effect of combined stresses can now be 
more profitably investigated. To carry out Mr. Hart- 
land’s expensive proposals would have been an unwar- 
rantable waste if they had led to the same results as 
mine, for nobody would have believed them or else 
blamed defective material or bad workmanship ; besides, 
with mild steel it is impossible to carry out such experi- 
ments on account of the leakage which takes place. 

Now that one point has been settled I quite agree with 
Mr. Booth that the subject might be more fully investi- 
— and I think that the experiments which my friends 

ave so kindly made for me will be a useful guide. 
doubt very much whether after the present discussion 
anybody will feel inclined to use helical joints for boilers, 
for they are 40 per cent. longer than longitudinal ones 
and even still dearer, while the saving according to my 
experiments is very doubtful. The fastenings of tie-bars 
in bridgework stand on a different footing. If in the 
original design they were assumed to have been weakened 
only to the extent of one rivet-hole, the factor of safety is 
evidently lower than intended, for they have probably lost 
about 20 per cent. of their strength, but this also showsthat 
asmaller factor was in this case admissible. Perhaps some 
of your readers are able to instance cases in which such 
joints failed or showed weakness. I know too little of 
that subject to be able to discuss it any further. 

On several occasions I have been told that I was neglect- 
ing the longitudinal stress component. I have already 
explained why I did this in the experiments, and I think 
the following consideration will show why this may also 
be done in theorising about the stresses in boilers. But I 
wish distinctly to be understood that the following re- 
marks are on the assumption that cross strains do 
not affect the strength of a material. For instance, that 
if the strength of a plate is, say, 30 tons per square inch, 
this will not be reduced if another severe stress is made tu 
act at right angles to the first one. I believe in that in- 
fluence, Sut at present I assume it not to exist, 
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Let d=diameter of rivets in longitudinal joint and 
take a cos 9=a, say, for the pitch of same, 
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clined at an angle of 45 deg. to a stress which is acting on | 90 

it. The strength A peg gues howe: pedvent (according | <a suelo ¢, giving the inclination of r with the normal | Then we must have : 

to my experimen 0 percentage of the remaining | e diagonal section i i] i i 

nections, herends ae, ele B pos let pencv yd 0 be | relation _ omits anata eotetned Sneue thecinaees (a,\—d) tf; = ‘ d? f, a eer 
applied equal to the first, and acting at right angles to it. | i . 

We have thereby produced a case of what I will call sur- | 90 deg. - as deg. —9+n \ being the angle which | oy _ @ dif, 
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by the tension in the skin of a drum. Here the tension | 


is equal in every direction, and equal to one of the above 
stresses, and therefore it is immaterial in what direction 
the line of holes is placed, while the normal stress cannot 
exceed one of the above. 

In an unstayed boiler one stress component has only 
half the intensity of the other, and those of your readers 
who have a cng Sage mathematics will, by consulting 
Lame’s theories, able to find out that, if these two 
stresses are resolved so that one of the new ones acts at an 
angle of 45 deg., its intensity is four-sixths of that of the 
circumferential stress, while the other one’s intensity is 
five-sixths, But this reduced value should not be taken 
into account in calculating the strength of the joint, be- 
cause, as I have shown, the maximum stress (which in 
this case is the circumferential stress) should be the basis 
of the calculations. 

I think that the theoretical side of this question will be 
better understood if some of your correspondents would 
remember that in dealing with stresses it is impossible to 
split one up into several] resultants acting at different 
angles, that several stresses acting at different angles can 
never be resolved into a single one, and that the sum of 
all resultant stresses must be equal to the sum of the com- 
ponents. 
compounds, 
I remain, Sir, yours truly, 

London, May 2, 1887. . KS, 

To THE EpiToR oF ENGINEERING. 

Srr,—My object in this communication on a subject 
which has been under discussion in your columns for some 
time is to draw attention to the following points: 

First. That the method Mr. Caine has used (and I make 
no doubt invented for himself), in solving the problem of 
the section taken at 45 deg., is general for joints at any 
angle ; is also more easily deduced from first principles, and 
therefore more suitable for use by designers than the 
method of the ellipse of stress; this being more useful 
for maximum and minimum problems. (Such as, e.g., 
= II. et seg., Rankine’s ‘‘ Applied Mechanics,” 

2 


Let us consider the equilibrium of a small triangular 
piece (Fig. 1) of boiler shell having its sides A B and BC 
longitudinal and circumferential sections respectively ; 
and the side A C inclined at any angle @to AB. It is 
required to find 7 and ¢ the intensity and direction of the 


I do not include shearing stresses, as these are | 





And we may then obtain r; and r, the tangential and 

normal components of r; for 
Tt =rsin d 
Tn =P COS d. 

(For 6=45 deg., n=0.5; rm: = .798xain 18 deg. =.253; 
and 7’n =.79 8 cos 18 deg.=.75,s ; as previously obtained by 
your correspondents), 

Secondly. I wish to point out that the reciprocal of 
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0.79—i.e., about 1.26—is not the ratio of the strength of 
the “helical joint” (inclined at 45 deg.) to that ‘‘ of the 
ordinary longitudinal joint,” as stated by your corre- 
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stress on A C which will, when multiplied by A C (or a), 
equilibrate the forces s multiplied by A B, and s,x CB, 
acting normally to A B and BC respectively, 

Draw the triangle of forces cbd having c b=to s; a sin 0, 
bd=s a cos @ and parallel to A B and BC respectively ; 
so that dc will represent in magnitude and direction the 
force r a required to keep the triangular piece at rest, 
Then we have: 

r? a2=8,2 a2 sin? 6+5s? a2 cos? 0, 

or 

» =+/(s,? sin? 6+ 8? cos? 6). 

Now let s,=n 8; s being of course 
= Press. x dia. of boiler . 
2x Plate thickness ’ 

and n being any fraction from 0.5 down to 0.0 (accord- 
ing to the amount of endlong load the stays are capable 


of sustaining), 
Then 6) 
r= a/(n? sin? 6+cos? 8) s 
or 
where > oes 
c= a/(n? sin? 6+ cos? 0). 
The values of c for all values of ¢ between 0 deg. and 


9 deg., and for values of n between 0 and 0.5 are co- 
ordinated in the annexed diagram (Fig. 2). This diagram 
includes e=.79 and c=.707, the values obtained by Pro- 
essors Alexander and Thomson for 45 deg. joints when 
n=0.5 and n=:0 respectively ; and shows (as can easily be 
- from the form of the expression) that c is a maximum 
or any value of n—when “=0 (or the section longitu- 
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spondents Professors Alexander and Thomson, in their 
letter in your issue of April 1; but is the ratio of the 
atrength of a helical section (at 45 deg.) of the boiler shell 
through the solid plate to that of a longitudinal section 
through the same. 

The ratio of strengths of the joints is a number differing 
considerably from this ; for the effect of the rivetting has 
here to be considered. With joints of equal tearing and 
shearing strengths (i.¢e., joints of maximum strength), the 
diagonal joint, at 45 deg., is always more than 1.25 times 
as strong as the longitudinal ; varies in fact, as I shall 
presently show, from being 1.52 to 1.37 times as strong ; 
according to the ratio of rivet diameter to plate thickness 
agreed upon, 

The method I have adopted for finding the relation 
between the strengths of a joint inclined at any angle, 
and of a longitudinal joint, may be succinctly described as 
follows: The relation between the pitch and diameter 
of the rivets in the longitudinal joint is first found under 
the condition already mentioned ; viz., that the shearing 
resistance of the rivets is equal to the tearing resistance 
ofthe plates. From this the tearing (or shearing) stress 
at the joint is obtained in terms of s the stress in a longi- 
tudinal section through the solid plate. This may 
called f: (orf, ). 

Next is determined the diameter of rivet required to be 
put into the diagonal joint (inclined at any given angle) 
so that it also may be a joint of maximum strength ; and 
from this is ascertained in terms of r, and therefore of s 
the value of the tearing (or shearing) stress at the diagonal 
joint, which I call f1; (or f's ). 

Then the ratio f: / f': (or f, /f's ) isthe ratio of the 
strength of the diagonal to that of the longitudinal joint. 


;Many cases not far from true, 





(Conf, Unwin’s Mach, Design, p. 96.) 


To simplify calculation let us take fs = fe ; which is in 
1 : And let the ratio of 
ay of rivet to plate thickness be k ; i.e., d=kt. 
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or 

a,=Ad (it a=5 +1) bs (2) 

gives the relation of pitch to diameter for any given value 
fk 


of k, 
Now 

° af a= @ 
; since a 


te = = or fe i 8 a 
& a a 
t a, - 1 


whence 
me 


ha 
is the tearing stress on the plate at the longitudinal joint. 
Again, to determine D the diameter of rivet in the 
diagonal joint, we have as in (1) — a being now the pitch 
and f'; the tearing, and /1, the shearing stresses : 
(a-D) tf = 7 Df, 
or, if f'*= f', as before ; 
(a-D) t= ; as « 


But 
(a,--d)t= ; x0 fiitecid acd 
D? a-D 
oe =- = . ° ° 6 
ad? ~a-d (6) 
From which 
(a,-d) D? + d? D-ad?=0 . ‘ (7) 
Solving which quadratic in D we get 
— —d@t J (d++4 (a\—d) a; —ad?2) 
inne 2 (a, — d) i (8) 
Now, remembering that a = a,, sec 0; and thata, = A d, 


(8) may be written, 

D = ~#2_V (dt + 4 (A? sec 0 — A sec 6) dt) 
re ee 2d(A — 1) ig-vs 

or finally 


—dtv(1+4A*secd—4Asecd)d — (9) 














Considering, then, first a single rivetted lap joint, 
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We can now find /); ; for 


re __ ra 
r a-D or fie ~@—D (10) 
But r=c sand a=a, sec 0=Ad sec 6. 
» fe = Sf Asoc? ll 
“Ad sec 0-D 
and consequently the ratio we require : 
he As j;csAdsecé 
R a ae p 8 Ad eC 
mah wae rer tps 
which reduces to 
R= ft ~A—(Did) cos 0 (12) 


fh ¢ (A-1) 

Taking the case of the 45 deg. joint (n=.5), which gives 
c=.79, and assuming the common proportion k=1.25; I 
find D/d=1.255, and Ror ft /f's = 1.41, the ratio of joint 
strengths much greater than 1.26 as given by all your 
correspondents, 

To show the effect of the variation of k upon the values 
of R and D/d (in case it might be supposed that a com- 
paratively small alteration in the value of k would alter 
that of R considerably), I have calculated D/d and R and 
represented them diagramatically (in Fig. 3) for values of 

from 0.0 to 5.0; and we see (looking at the curves 
marked ‘‘ single rivetted”) that for ordinary values of k 
from 1 to 2, those of D/d and R vary only slightly. 

We may proceed quite similarly to find R for a double- 
rivetted joint. Thus, 


(a,-d) t fi =2Fd 4. 
Whence 
a=/( -- + 1) d=Bd say. 


- d+ a/(1+4 B? sec 0-4 B sec 


4B sec 6) d 
¢ (B-1) : 


D= 


And 
nee B - (D/d) cos 0 
c(B-1) 
Similarly for the treble-rivetted joint 
_ C —(D/d) cos¢ 
R= (C1) 


(13) 


(14) 
where 


‘ TR 
c= +1, 
and so on for any other. 

In Fig. 2 will be observed curves showing the varia- 
tion of R for values of 6 from 0 deg. to 90 deg., of n 
from 05 to 0.0, for single-rivetted joints, with k=0.5, 
k=1.0, k=2.0. Also the dotted curves show what effect 
varying n has upon R. 

A mere inspection of these curves shows us one or two 
remarkable things. 

1. That diagonal joints are weaker than longitudinal 
so long as their inclination is less than from 30 deg. to 35 
deg. [In factitis easy to show that solongas—"*  _, i.e. 

sacos 0 


“is > D a diagonal joint will be weaker than a 
cus 0 d 


longitudinal. | 


d 


2. The smaller the ratio oh k, the greater is the gain 


of strength in the diagonal joint. 

3. By scaling off (between curves k=2 and k=1), it is 
seen that joints, varying from 1.4 times to twice as strong 
as longitudinal joints may be obtained when they incline 
at angles from 45 deg. up to 60 deg. 

I would particularly direct attention to this last point, 
fcr it means that the weight of the cylindrical shell of a 
boiler may be reduced either 30 per cent. or 50 per cent., 
or anything between these, by the adoption of joints in- 
clined at from 45 deg. up to 60 deg. 

It is simply a question for the economical boilermaker 
to determine at what inclination it will pay him best to 
make the joints, whether 45 deg., 50 deg., 55 deg., or 60 
deg., in view of diminutions of weight of his boiler shell 
to the amounts 28 per cent., 35 per cent., 45 per cent., 50 

oer cent. ; the difficulties in constructing the joints, and 
edhe them tight, at these various angles being corre- 
lated to the corresponding gain in lightness. At all 
events, engineers interested in weight-efticiency will not, 
I hope, let this pass unnoticed. 

Thirdly. It has been tacitly assumed in this investiga- 
tion that the shearing and tearing strengths of the plate 
were equal, or, in other words, that the plate had an equal 
strength whatever angle » made with A C. 

If this be not so, a slightly different state of affairs will 
ensue. Suppose that the tearing resistance is greater 
than the compar gs then it is probable that the value of 
1, allowable will vary from the safe tearing stress to the 
safe shearing stress uniformly with the angle ¢ (although 
experiment alone can prove this), and as the joint will 
give way easier the smaller the angle r makes with it (i.¢., 
the smaller 90— 9¢ is), it is easy to see that the section of 
rupture will not in this case pass from hole to hole alon 
the centre lines, but that the section of minimum teangte 
will be one such as A B, Fig. 4, whose direction it would 
merely be a refinement to attempt to calculate without 
further experimental data, 


Edinburgh, April 25, 1887. 


Joun T, NIcoLson. 








THE TESTING OF EYESIGHT. 
To THE Eprror OF ENGINEERING. 
Srr,—The subject of eyesight testing has recently and 
still is engaging the very serious attention of railway ser- 





vants. 





It is most important that drivers, and firemen espe- 
cially, should have good sight and be able to see signals 
at any necessary distances either by day or by night. 
Unfortunately on several lines the test is not of a practical 
character conducted with signals, but is of the purely 
theoretical kind, and consists of counting the number of 
dots on acard and sorting a number of shades of wool, 
A number of men have been removed from the engines 
under the idea that they were colour-blind, but now it is 
found they were only colour-ignorant and did not know the 
names of many shades of wool. These ‘‘ dot and wool” 
tests have proved perfectly inefficient for railway men, as 
some can pass these theoretical tests and yet be unable to 
see signals, and others fail in these tests and yet can see 
signals at a-distance of a mile. In consequence of the 
injustice the Amalgamated Society has been compelled 
to take the matter in hand to protect the interests of its 
members, and on Sunday last a number of drivers and 
firemen were re-examined on the North-Eastern Railway, 
this time with practical signals, and they were able to see 
such signals at distances of 1000, 750, and 500 yards; it is 
therefore to be hoped that these men will be replaced in 
their former positions. 

I should be glad to hear the opinions of your readers as 
to what should be considered the best practical test for a 
driver’s sight, and when should the test be made? Before 
going on duty, after ten or twelve hours’ work, or at the 
end of seventeen or eighteen hours’ term of duty. I find 
that some men can see the ‘‘ dots and wool” after twelve 
hours’ work, but when tested at the end of seventeen hours 
they fail. 

Unfortunately cases have occurred in which not only 
has the test been of an inefficient, but it has been unfairly 
applied with a view to remove certain men from their 
work, and this has naturally caused a very strong feeling 
upon the subject. With regard to colour-blindness I may 
say I have found numbers of colour-ignorant persons, but 
in twenty years I only know of one case where a man 
= not tell the difference between various flags and 

amps. 
T am, Sir, yours faithfully, 
CrieMENT E. Stretton. 
Consulting Engineer Amalgamated Society of 
ailway Servants. 
40, Saxe-Coburg-street, Leicester, April 30, 1887. 





SINGLE-NEEDLE DUPLEXING. 
To THE EDITOR OF ENGINEERING. 

Str,—Referring to your publication of the 29th ult., I 
note with pleasure that the telegraph superintendent of 
the Caledonian Company has, by his letter, wisely 
cooled down and abandoned the main point at issue and 
told us that his difficulty in duplexing of single needles is 
to be further complicated by the addition and consequent 
shutting out of more intermediate stations. I am con- 
tent to leave this further new departure to the judgment 
of the practical. I have since observed with surprise 
that this ancient system of single-needle duplexing car- 
ries with it a patent in the name of J. Fleming, another 
employé of the Caledonian Company, dated after my 
published remonstrance against the originality of the 
same, 

Permit me to ask you to correct a little mistake in my 
letter of the 22nd ult., viz., in the last line the word 
expect should have been *epeat. 

I am, Sir, your obedient servant, 
ARTHUR E, GILBERT. 
The Highland Railway Company, Telegraph 
Superintendent’s Office, 
Inverness Station, May 3, 1887. 








ENGLISH v. AMERICAN LOCOMOTIVES. 
To THE EDITOR OF ENGINEERING, 

Str,—I have felt not a little flattered to find that the 
efforts at correspondence of one occupying so humble a 
position in the ** profession” —if I may presume thus to 
express myself—as that of an engine stoker, have called 
forth the *‘ thunder” of some of the greatest locomotive 
**ouns ” of the American continent, 

I am still further flattered at finding in your issue of 
April 8 that Mr. Angus Sinclair, of Chicago, after 
allowing to pass unnoticed and unexplained for ten 
long months a statement attributed to him in the large 
type and — position of a leading article in your 
columns (May 14, 1886), is goaded into noticing (because, 
as he says, ‘I flourish it rather tantalisingly in the faces 
of other correspondents”) the self-same statement when 
noticed by me, in the smaller type and less conspicuous 

lace assigned to correspondents. This attention, on 

r. Sinclair’s part, is the more ee because he 
has taken all this trouble, not with the object, as one 
would naturally have supposed, of putting himself right 
in the eyes of Americans, for the damaging testimony 
cones eae. yee standing in -_ name, 

ut for the scle purpose of ‘‘ gratifying,” it would appear, 
the ** longing for an explanation ” of the obscure individual 
who now addresses you. Having prefaced this much, I 
will now, with your permission, proceed to deal with Mr. 
Sinclair’s so-called explanations. 

In the first place, it may be noted that Mr. Sinclair 
commences ‘‘as a prelude thereto” by saying, that he 
“wishes to deny having used the words attributed to 
him,” these words being: ‘‘The American locomotive 
compares unfavourably in the economical application of 

wer with European locomotives of similar dimensions 

oing similar work.” Such a wish on his part is natural 
enough under the circumstances, for the words referred to 
are rather awkward ones from the point of view of our 


see, however, how Mr. Sinclair proceeds to “‘ explain” the 
matter. He says: ‘‘ Taking a fugitive sentence from a 
paper and publishing it without the contextis an easy means 
of misrepresenting an author’s sentiments ; and the oppo- 
nents of American locomotive practice must be hard up for 
ammunition when they manufacture their thunder from 
this kind of material.” He then adds: ‘‘ In a paper on 
‘Economy of Fuel,’ read before the Master Mechanics’ 
Association, I expressed the opinion that European 
locomotives were operated more economically than the 
average run of American locomotives, but the words im- 
mee tome were not used.” So far, good. But here Mr. 
inclair goes on to commit the very fault he condemns in 
others, and quotes two sentences, separated from the con- 
text, on which he next proceeds to put his own construc- 
tion. Following the above quoted paragraphs, he says: 
““The nearest sentence I can find reads, ‘ Although the 
American locomotive compares favourably with the 
average stationary or marine engine in the economical 
application of power, there is still room for improvement, 
as can be proven by a comparison with the work done by 
locomotives in Europe of similar dimensions doing similar 
work,’ Another sentence which was really the text of 
the sermon preached, reads, ‘While I stand second to 
none in admiration of the American locomotive, I think 
there is a possibility of making it lighter on fuel.’” 
With the latter statements, admitted by Mr. Sinclair 
to be genuine, I shall presently deal. My desire at pre- 
sent is to point out that even granting that Mr. Sinclair 
is correct in saying that ‘the words imputed to” him 
**were not used,” I, at all events, am free of blame in 
attributing to him a statement which, as I have noted, he 
himself allowed to stand uncontradicted in your columns for 
many months. But notwithstanding this freedom from 
responsibility behind which I might reasonably shelter, 
Ihave taken the trouble—from a desire to do perfect 
justice to an opponent—of verifying the quotation by re- 
ferring to the source from which you stated it was taken. 
I am consequently in a ition to say that the sentence 
which Mr. Sinclair ‘* wishes to deny” is, nevertheless, to be 
found literally and verbatim at lines 1 to 3 in the right- 
hand column on page 497 of the Railroad Gazette of July 
4, 1884, in what purports to be ‘*A paper by Angus Sin- 
clair, read before the American Ratiway Master Me- 
aoe Association at their convention at Long Branch, 

But even giving Mr. Sinclair a free gift of the sentence 
he repudiates, the sentences he substitutes, taken in their 
natural sense, are in themselves sufficient. While they 
are no way at variance with the repudiated sentence, 
their obvious meaning is that the American locomotive 
is, as a machine, wasteful of fuel in comparison with 
European locomotives. Mr. Sinclair, however, now 
“explains” that he really meant something very different, 
saying that ‘‘ where comparisons unfavourable to Ameri- 
can locomotives were made, the unsatisfactory results 
were attributed ” (or, as we are now given to understand, 
were meant to be attributed) ‘‘to want of care, and not 
to defects inherent in the machine.” Of course, the author 
of a sentence is, or ought to be, best capable of saying 
what meaning he intended to convey. All I need, there- 
fore, further say in reference to Mr. Sinclair’s explana- 
tions is, that if the interpretation he gives to his admitted 
words was what he intended at the time, and that he has 
not in the meantime forgotten what he himself then 
meant, he could not have been more successful than he 
shows himself to have been in the selection of words to 
hide his meaning. Henceforward, possibly, the readers of 
Mr. Sinclair’s statements will be prepared at times to 
attach to his language a meaning exactly the opposite of 
that which his words express. 

But although Mr. Sinclair has ‘‘ explained” himself, 
and entered his tardy repudiation of the testimony 
against American locomotives, which, not only the re- 
pudiated sentence, but also the admitted words clearly 
convey, the testimony of an American authority co-equal 
in weight with Mr. Sinclair remains unimpaired. The 
weighty and unambiguous testimony of Mr. F. W. Dean, 
given in a paper read by him before the Master Mechanics’ 
Association at Chicago, in June, 1883, as published at 
page 420 of the Railroad Gazette of June 29 of that year, 
still commands more than ordinary attention by the 
brevity and force with which it is expressed. Mr. Dean, 
as I may remind your readers, says: ‘‘The American 
locomotive is a remarkably wasteful machine, both in the 
use of the fuel and the use of the steam after it is gene- 
rated.” Here, the defectiveness of the American loco- 
motive, ‘‘as a machine” is clearly and unequivocally ex- 
pressed. In view of such unprejudiced testimony against 
the American locomotive, the laboured ‘‘ explanations © 
of “ Messrs. Sinclair et cet.’—to use that gentleman’s own 
form of expression—may be treated with indifference. 

In conclusion, I may claim this much, at all events; 
namely, that I have won on behalf of my mates on the 
footplate the admission, as expressed by Mr. Sinclair, 
after his “ fourteen years’ residence in America,” that he 
“is still under the impression that their (i.e. American) 
enginemen compare very unfavourably with enginemen in 
Europe in the way fuel is used.” This is the more 
satisfactory, because it has hitherto, I think, been given 
forth to the world that American ‘ énginemen” (includ- 
ing both drivers and stokers) were in their special call- 
ing typical of the ‘cute and intelligent Yankee,” in com- 
parison with whom the like operatives in the Old World 
were—if I may use the words of the National Car Builder 
in reference to the once famous, but now discredited 
No, 169” locomotive—“ unworthy of mention.” It has 
been reserved for Mr, A. Sinclair, of Chicago, to dispel 
this illusion. I, for one, thank Mr. Sinclair; and with 
more than usual pride and satisfaction subscribe myself, 

Sir, yours obediently, 





American locomotive friends in this controversy. Let us 





STOKER. 
Dorking, April 12, 1887, 
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GRINDING AND POLISHING -MACHINE. 


CONSTRUCTED BY THE GRINDING AND POLISHING MACHINE COMPANY, BIRMINGHAM. 
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Asove we illustrate a grinding and polishing ma- 
chine sent to the Manchester Exhibition by the Patent 
Grinding and Polishing Machine Company, of 18, 
Edmund-street, Birmingham. The machine comprises 
a grindstone mounted on a strong cast-iron trough, 
upon which is fixed two horizontal guides capable of 
being raised and lowered by means of gearing at- 
tached for that purpose ; upon these gies is placed a 
vice in which the work to be operated upon is securely 
gripped. The work is brought into contact with the 
revolving stone by means of the gearing above re- 
ferred to, and is then moved backwards and forwards 
along the guides, the result bein 
from the stone the exact shape of these perfectly true 
guides. If a curved surface be required, the upper 
edges of the guides are made to the ie ya curve, 
and such curve is then given to the work. The firm 
exhibit also a smaller size machine of this type and an 
emery wheel fitted with a lengthened spindle, on 
which may be fixed a bob and emery wheel as required 
for ordinary use. The parallel vice, which has been 
specially designed for holding the various pieces of 
work, whether round, square, flat, taper, or octagon, 
by means of interchangeable jaws, is a novelty, for 
by means of a locking nut the work is firmly and 
instantly gripped. 

In addition to more readily effecting certain work 
which has hitherto been dealt with by the planing 
machine, hand file, and the like, the exhibitors claim 
that this machinery has many advantages over other 
grinding and emery machines, the most important 
of which are, that true finished metallic surfaces are 
obtained direct from the grindstone, whether flat, 
bevel, convex, or concave, while at the same time the 
stone can never become untrue, as the process of 
grinding has the effect of continually truing it. The 
stone consequently lasts three or four times as long 
as usual, and as the range of the gearing admits of 
the stone being worn down almost to the spindle, pro- 
viding the surface speed is kept the same, surfaces 
are ground with the same rapidity as with larger 
stones. 





COMPOUND MILL ENGINE. 
WE illustrate this week on our two-page plate a 
very fine sample of a compound engine working the 


flax and jute mills of Mr. Etrich, at Taxomer, Bohemia. | 


This —_ was designed by Dr. Proell, of Dresden, 
and is fitted with a new automatic valve gear, which 
positively controls the action of the double-beat valves 
and admits of a very extensive range of expansion. 
The engine was built by Messrs. Marky Bromovsky 


and Schulz, of Prague, and presents several features | 


of interest, which in a future number of our journal we 
shall illustrate and describe in detail. 





SOUTH OF SCOTLAND HANDICRAFTS 
EXHIBITION. 

As mentioned in our last issue, the South of Scotland 
Handicrafts Exhibition was opened at Hawick on 
Saturday, 16th April, the opening ceremony having 
been performed by the Hon. F. Marforibanks, M.P. for 





that the work takes | 


Berwickshire. The idea of holding such an Exhibition 
seems to have first been thrown out by that gentleman 
at a meeting of the Edinburgh Border Counties Associa- 
tion held at Kelso about a couple of years ago. His 
desire was that something should be done by the Associa- 
tion in the way of encouraging the young craftsmen of 
the Border counties, and the Exhibition in question is 
the practical outcomeof the desire then expressed. The 
idea was taken up with much enthusiasm throughout 
the South of Scotland, and the result is that the collec- 
tion of skilled work brought together is at once varied 
and extensive. The intention of the organising com- 
mittee was that cabinet-makers and joiners, millwrights 
| and engineers, smiths and painters, masons, draughts- 
;men, &c., should form the classes of workers from 
‘amongst whom the competitors should be selected. 
Competitors in those various departments sent for- 

ward models of steam boilers and engines; model 
|sawmills, ploughs, fans, circular and vertical saws, 
'and vehicles ; fretwork, inlaid and carved oak panels, 
| finished doors and windows, ornamental panels, plans 
of dwelling - houses, water-colour paintings, etch- 
ings on glass ; turning lathe, beaming machine, swin 
carriers, model of a travelling crane, &c. It will thus 
be seen that there is a very varied show of work in the 
Exhibition, and as all the specimens have been finished 
in the best possible style, the display is at once 
interesting, attractive, and instructive. In addition 
to the articles sent in for the competition, the Exhibi- 
tion embraces a very large collection of antiquarian 
and historical relics, &c., which are provided on loan, 
chiefly by the leading county families belonging to the 
Border district. 

The proceedings connected with the pe of the 
Exhibition were presided over by Mr. Marjoribanks, 
who delivered a very interesting address on the 
occasion, the leading topic of which was technical 
education. Subsequently the event was celebrated by 
a public dinner, to which a large company sat down. 

here were four classes in which the competitive 
exhibits were grouped, and the judges were Mr. W. 
Brodie, saieekiony Edinburgh; Mr. J. C. Dunlop, 
Edinburgh ; and Mr. J. D. Park, engineer, Edinburgh. 
In Class I. (Joiner Work, &c.)—they awarded first, 
second, and third prizes, three special prizes, and a 
number of certificates of merit. The awards in Class 
|II. (Smith Work, &c.) included first and second 
prizes, and several certificates of merit. In Class III. 
(Engineering, &c.)—the judges awarded first, second, 
third, and fourth prizes, a large number of special 
prizes, and two certificates of merit. The competition 
in Class IV. (Decorative Art, &c.)—resulted in five 
prizes (one special) being awarded, and a large number 
of certificates of merit. The money prizes ranged from 5/. 
|downto 10s. One of the 5/. prizes was given for a lathe 
| exhibited by William Scott, of Hawick, aged 20 years. 
| The second prize (4/.) in the same class was awarded 
| for a model vertical engine of the marine type ; while 
| the third prize (3/.) was awarded for a hydraulic lift- 
|ing jack. Two young men, aged respectively 18 and 
| 20 years, both framesmiths, were awarded the fourth 
prize (2/.) for a swing carrier, their joint production. 
| The first prize in Class I. (5/.) was awarded to an 








apprentice joiner on account of a mantelpiece con- 
structed by him in California redwood. 

Altogether, the Exhibition is so remarkably success- 
ful that the Border Counties Association will probably 
resolve on holding another, in the course of a couple 
of years or so, of a similar character, in which event 
the town of Galashiels will probably be chosen as the 
centre. 





ON THE PERSONNEL FOR SUBMARINE 
MINING.* 
By Lieutenant-Colonel J. T. Bucky, late R.E. 
(Concluded from page 312.) 

Commercial Harbours ut Home—The S.M. mining de- 
fence of some of the principal commercial harbours und 
rivers at home received much attention from the late 
I.G.F., who adopted the idea of doing the work by volun- 
teers, aided by officers of the R.E. coast battalion, who 
have received commissions for long and faithful service in 
the ranks of the Royal Engineers. If these officers are 
intended to act simply as instructors, the plan may suc- 
ceed. The R.E. coast battalion cannot be said at present 
to exist apart from the volunteers. Without them there 
remain about half a dozen officers, half a dozen warrant 
officers, and half a dozen men. This force possesses a 
commandant, and as it may develop into something im- 
portant, it isnatural to suppose that he has been selected 
as being well acquainted with coast defence, and as being 
highly trained in submarine mining and torpedo warfare, 
and also as being an officer of rank and position. Whether 
this be so or not, the defence force at any harbour must 
be under the direction of a skilled officer of standing and 
experience, and who is well versed in gunnery, torpedo 
work, and submarine mining. Such an officer might with 
great advantage to the State be appointed for a number 
of years, during which he would organise the forces and 
matériel to be employed under his direction. Such an 
officer might be taken from the retired lists, but as long 
as that extraordinary clause, No. 446 (5) of the Royal War- 
rant remains in force, no army officer of rank would be found 
to accept such a post, involving as it would much labour 
and anxiety. The retired officers of the Royal Navy are 
not bound down to idleness by any such regulation, and if 
military prejudice could be overcome, I am strongly 
of opinion that retired naval officers, of equal rank to field 
officers, would be very suitable for such appointments. 
They would certainly be the best men possible for organis- 
ing the flotillas of boats and steamers, torpedo boats, and 

nboats, that must form so important a part of any har- 

our defence. On this point a few words will be said 
ray: 

As before stated, the difficulty in training volunteers 
as submarine miners is owing to the great complexity of 
our system of mining, and forms the principal objection 
to Sir Andrew Clarke’s scheme. Were the apparatus and 
processes simpler it would probably be the cheapest and 
would, perhaps, be effective enough. But at present our 
gear is far too complicated for such an organisation of 
personnel, 

It is, however, greatly superior to the employment of 
« militia for such work—because the rank and file of the 
latter are of a much less intelligent type, and also be- 
cause the training of the volunteers is more continuous. 

The Militia.—The Engineer Militia S.M. have their 
head-quarters at Gosport. There are four companies: two 
Hampshire, one Devon, one Kent. As before stated, if 


& | this half battalion is still to be continued, they should 


carry out the work at some stations independently, 
civilian artisans being hired as auxiliaries. But it would 
be far better to convert them into a battalion of fortress 
engineer, militia, the duties of which can be learnt by 
the class of men recruited, in the time allowed for train- 


ing. 

Such a conversion would give promotion to the present 
officers, and those who desired to stick to S.M., and who 
have passed the full officer’s S.M. course at Chatham 
would probably be retained as directing officers at some 
of the home forts. The militia is not mentioned in my 
tables because I do not see how to employ them advan- 
tageously. If converted, the present R.E. staff would be 
available for the instruction of S.M. volunteers at several 
stations. 

Whatever is decided upon should be known. If the 
militia S.M. are to work with the R.E.S.M. in war, 
they should practise together in peace, and the officers 
of the companies should be informed concerning the de- 
fences, and exercised in the work they will have to per- 
form in time of war. It seems absurd to have to state 
such evident truisms. Yet it is necessary, for they are 
not followed. 

Torpedo Boats, &:c., for Defence.— Under Orders of General 
Officer Commanding.—Division of Authority and Funds Con- 
demned.—Submarine mining must be allied with a syste- 
matic and active water defence, composed of torpedo boats, 
guard boats, and perhapsgunboats. Therecannot be a doubt 
that naval officers either on the active list or retired 
should be employed to organise and direct such a service. 
Yet these boats and steamers should be under the com- 
mand and control of the officer commanding the district 
or fortress, Naval officers may not like this view, but it 
is indispensable that there shall be no division of authority 
in the active defence of a harbour, whether it be a river 
like the Mersey, or an arm of the sea running into a 
fortress like Portsmouth. The main difficulties are caused 
by the extraordinary division of authority on warlike 
matters in England—the Army and Navy being so greatly 
separated. Finance alone then becomes a stumbling- 
block, and it often occurs that matters, which all agree in 


* Paper read before the Royal United Institution of Sub- 
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considering as essential, are postponed year after year 
because the War Office and Admiralty cannot agree as 
to which department shall bear the cost. The provision 
of a proper flotilla for the defence of our great naval 
fortresses is a case in point, and is a matter to be faced at 
once. All concerned should remember that the nation 
cares not one cent whether the cost be defrayed by Army 
or Navy funds, if it has to be borne at all. 

The torpedo boats flotilla, being strictly local, might 
be manned by volunteers from the nautical population, 
and the officers might mostly be volunteers also. I be- 
lieve that gentlemen may be found, if looked for, who 
would build steam yachts that might afterwards be easily 
adapted for useful defence work in time of war, arid that 
these owners would enrol their crews as volunteers and 
take a great interest in the matter. The work of fighting 
a torpedo boat is difficult no doubt, but there are not 
neatly so many things to learn as in submarine mining, 
and good sailors can be taught if well instructed for a 
short period annually. 

I am convinced that these flotillas should be under the 
same directing head as the submarine mining, and it will 
be convenient now to examine the organisation which I 
propose should be adopted in order to centralise and 
simplify the whole of the arrangements. 

Organisation of Ordnance Survey.—In the first place let 
us examine the organisation of the Ordnance Survey. It 
costs about 215,000/. per annum paid bythe Board of 
Works, It a 2691 civilians, including boys, and 
four companies of R.E., actual strength 356 at the present 
time, exclusive of officers. There are 29 R.E. officers, in- 
cluding the company officers. 

The movements of the officers and men,’ including 
the civilians and the direction of their work, is abso- 
lutely controlled by the chief, ‘‘ the Director-General 
of the Ordnance Survey.” He has the full powers 
of C.O. over the officers and men R.E., and he is 
the civil chief and director of all the work. He pos- 
sesses the power of raising the working pay of the 
R.E. up to the limit of 4s, gd diem, without reference to 
anyone. He can send back to the service companies men 
who do not suit. The men are not unfrequently em- 
ployed on piecework when surveying, &c., in the country ; 
2s. per diem is then deducted for regimental pay, &c. The 
service is very popular both with officers and men, and 
the best spirit pervades it, all working hard from the 
chief to the smallest boy. The punishment most dreaded 
by the men is to be sent back to Chatham as unsuitable. 

he men generally try to re-engage, to prolong their ser- 
vice to 12 years, or 21 years and pension. During 1886, 
—_ 360 rank and file, the regular offences were nearly 
nil, 

All men must possess a third-class certificate of educa- 
tion before coming to the Survey, and most of them 
possess a second-class certificate. Each company has 
double the usual number of paid non-commissioned 
officers, as they are required as survey superintendents. 
Sometimes even a sapper, of good character and at least 
three years’ service, will superintend a party of 20 men, 
10 surveyors and 10 chainmen. Civilians are not em- 
ployed as superintendents over soldiers. 

here are 12 divisions. Each is a mixture of R.E. and 
civilians under an officer R.E. (and sometimes two 
officers). A division sergeant on the active list is in general 
charge of the work under the officer, and in his absence 
acts for him. These sergeants are picked men, with 
much experience and general knowledge of the work. At 
the head-quarters of the Survey, the director’s staff con- 
sists of seven officers, each of whom directs a separate 
department. 

Division of Work.—There is a complete division of 
work, The duties of each are clearly defined. This per- 
meates the whole body. The men are not taught the 
work in all its branches, but are encouraged to perfect 
themselves in their own special branch, whatever it 
may be. 

S.M. Compared.—Here is a list of the qualifications re- 
quired in order that a sapper may receive the pay of a 
superior or very superior sub-miner. The men do not, as 
a rule, endeavour to qualify. They find it unnecessary to 
do so, because the regulations are so framed in the war- 
rant as to enable them to evade it. 

These regulations are so long-winded that they some- 
times contradict themselves. Thus with submarine 
miners, paras. 700 and 714 + 715, are absulutely contra- 
dictory ; and the authorities having decided that the 
latter should be followed, the men receive the daily rate 
thereon (Sundays, &c.,, included), their rating as artificers 
enabling them to draw a higher rate as submarine miners 
than that for which they have qualified. Consequently 
all men who hold certificates as superior or very superior 
artificers, &c., do not care about perfecting themselves in 
submarine mining, and, knowing how difficult it is to 
qualify, they do not try. If the A.G. were to call for a 
return of the A. and B. rated S.M.in the R.E. Cos., on 
the 1st of January, he would find these statements fully 
proved. The regulations only are to blame. They ought 
to be framed so as to encourage proficiency, and so that 
the officers may reward the diligent and punish the idle, 
through the pay sheet. 

This is, however, but a small matter when compared 
with what I now crave your special attention. Submarine 
mining at present suffers under that most objectional 
form of authority which consists in a multitude of 
masters. These are as follows : 

The I.G.F, and E. 

The LS.D. 

The C.R.E. of districts. 

The G.O.C, of districts, 

The D.A.G., R.E. 

The Commandant S.M.E. 

The C.R.E. of sub-districts. 
The staff of G.O.C, of districts, 











Similarly the boat and steamer flotillas for guard and ] The more important points which may be claimed as 


torpedo work which must come, will probably be directed 
by an equal number of Admiralty and dockyard and 
steam reserve, and naval volunteer and other officials, 
making present confysion worse confounded. 

Why cannot the harbour torpedo defence forces be 
placed under one chief, independent alike of the R.E. 
and the R.N., but employing them as required by the 
service ? 

Why cannot the whole of the submarine miners and 
torpedoists for all the harbour defences be formed into 
one compact service, in which soldiers, sailors, volunteers, 
and civilians are organised under a single head? Call 
him director-general, or what you will; give him a com- 
petent staff, with his head-quarters in London. Ask him 
to organise with the Ordnance Survey asa model. _ 

The director might be either a naval or a military 
officer. He should be an officer of rank, with a strong 
will, and possessing knowledge of the special work. 

The promotion of the officers and men in the eleven 
companies R.E. would go on as usual, as it does in the 
four companies R.E. in the Survey. Should naval 
officers on the active list be employed, their promotion, 
&c., would follow the same routine. But in all proba- 
bility an ample number of retired naval officers could be 
found to perform the required work. 

The director-general would require on his staff : 

1. A Commandant of the Submarine Miners, who should 
be a Royal Engineer of rank and experience of S.M. He 
would organise the whole of the S.M. personnel, arrange 
the movements and duties of the officers, non-commis- 
sioned officers, sappers, volunteers, militia, and civilians 
employed on submarine mining. 

2. A Commandment of Flotillas, who should be a naval 
officer of rank (perhaps retired) and of experience in 
torpedo work. ile woul organise the whole of the per- 
sonnel connected with the flotillas, including that of the 
boats and steamers employed in submarine mining. 

3. A Director of the S.M. Stores, who should be a 
Royal Engineer officer well versed in S.M, He would see 
that all the stores for S.M. were purchased well, sent to 
the stations, kept in good order, and erected in the proper 
positions or stored ready for use. He would be responsible 
for patterns, specifications, and contracts. 

4. A Director of Torpedo Stores, who should be a naval 
officer (perliaps retired) well versed in torpedo work. He 
would see that allthe boats, steamers, and stores for tor- 
pedo work, as well as the boats and steamers for sub- 
marine mining, are purchased well, stored well, and kept 
ready for use at short notice. He would be responsible 
for the patterns, specifications, and contracts. 

Each of these officers would require assistance. 

The duties of the present store officer for submining— 
and of the secretary R.E. Committee—and that part of 
the duties of the I.8.D. that refers to the stores, would be 
merged in those of the director of S.M. stores now pro- 


osed, 

Perhe R.E. Committee would no longer deal with sub- 
marine mining. 

A committee would be formed under the presidency of 
the Director-General, and would deal with both torpedoes 
and submarine mines as applied to harbour defence. This 
committee would combine the naval with the military as 
members. The secretary would be relieved from all other 
duties, except that he would also be— 

5. Experimental Officer.—He should be an officer well 
versed in torpedo work and in submarine mining—and I 
think should be a naval officer, because no R.E. is suffi- 
ciently posted in the former. He would be placed in 
direct communication with the officer commanding H.M.S. 
Vernon, and with the— 

6. Executive Officer for S.M. Experiments, who should 
be a Royal Engineer assisted by a proper staff, personnel, 
and matériel for carrying out all S.M. experiments at a 
proper school, with its head-quarters probably at Gosport, 
and organised on a similar basie (but much smaller scale) 
tothe School of Gunnery at Shoeburyness. One com- 
pany R.E., at Gosport, might be always reserved for ex- 
periments during peace. 

N.B.—The Vernon School will probably carry out all 
necessary experiments with torpedoes and torpedo boats. 

Those duties in the I.G.F.’s Department connected with 
the construction of buildings, emplacements for electric 
lights, firing, and observing stations, machinery, and 
which will be required for torpedo gear and boats and 
steamers, will of course still remain in the construction 
branch for fortifications. But the officer who would 
superintend and guide this work could no longer be termed 
the Inspector Submarine Defences, but would be Assistant 
Director of Works for Torpedo Defences. He would be 
an officer in the L.G.F.’s Department as now, and would 
not be under the proposed Director-General. 

He would act as a connecting link between the I.G.F. 
and E. and the Director-General T.D. He would still, 
in all probability, be responsible for the defence plans 
S.M., which are so intimately connected with the arma- 
ments, and other matters, the detailed records of which 
are guarded in the I.G.F. Department. 

The new scheme propounded may appear costly, but it 
should not be compared with existing arrangements, which 
do not meet our necessities. It is of little value to pro- 
vide stores without organising a sufficient and efficient 
force to use them ; and the provision of a personnel for 
guard and torpedo-boats has never been faced. 

As long as submarine mining remains entirely in the 
hands of the Royal Engineers, it seems hopeless to expect 
any simplification of detail in the apparatus, the tendency 
year by year being in the other direction. New rulers 
would probably alter this state of affairs, by the adoption 
of much less complicated electrical arrangements, at all 
events at those harbours not mined by the R.E. 

Such an alteration would smooth the way for the em- 
ployment of volunteers as submarine miners. 





vantages in the scheme propounded are : 

1. The introduction of the naval element throughout 
the personnel. 

2. The harmonious working of torpedoists and sub- 
marine miners under one chief. 

3. The independence of the whole, thus avoiding whole- 
sale interference by numerous officials. 

4. Simplicity of working, due to its being directed by 
one responsible chief. 

5. The employment of volunteers in a capacity which 
they could be trained to fulfil (torpedoists and submarine 
miners with less complicated gear). 

6. The gradual spread of civilian employment, causing 
everything to bedone in a less military, and I am con- 
vinced, more efficient manner. 

7. The localisation of the forces to the stations where 
a will be used in time of war. 

he scheme now ome provides for the employment 
of all the existing submarine miners, except the militia, and 
would in addition require a large increase in the officers and 
N.C.O.’s, together with another service company R.E. 
It would require a number of naval officers (who might be 
on the retired list), a number of naval volunteers with their 
officers, and a considerable expenditure for torpedo and 
guard-boat flotillas. 

The chief work of the directing staff in London would 
for some time be centred in the organisation of those 
several forces, and I am convinced that no satisfactory 
results can ever be produced until an organisation be 
evolved that is based, not so much on the requirements of 
the forces as on the requirements of the stations, taken 
one by one, 

The more important stations should be taken first, and 
all their requirements satisfied and everything prepared 
for their sudden defence by mines and torpedoes. The 
employment of each officer, soldier, sailor, civilian, boat, 
steamer, and store should be settled beforehand in detail, 
so that when the order to minein earnest is received, all 
the work may commence without delay, and be prose- 
cuted without interruption. 

At such atime it is far too late to organise the forces, 
The whole of the work at each station should be like a 
wound-up clock, which only wants to be started on the 
order being given. There is no real difficulty in arranging 
the forces, &c., so that they work together harmoniously ; 
and it is far more important that this should be done than 
that lengthy memoranda should be issued concerning 
trumpery details in the stores. 

The War Scare of 1885.—The ‘‘ war scare” (the word 
scare is especially apt as regards S.M.) of May, 1885, 
proved in the most conclusive manner that the S. miners 
were utterly unprepared, because no attempt at organisa- 
tion had been made by the authorities, and because the 
S.M. defence of our possessions had been attempted with a 
personnel insufficient for half, or even one-third of the 
number. It would be a sin to keep such a fact a secret. 
Let me give an instance. Ata time when it was proposed 
to send away our fleets on distant enterprises, the S.M. 
defences of Portsmouth and the Needles (then in a most 
unprepared state), which, when all shore arrangements 
are ready, require two full companies S.M.R.E., and 120 
artisans and sailor auxiliaries, were to be prepared by half 
acompany R.E., assisted by the S.M. militia, the latter 
possessing one fully-trained officer, no artisans, and but 
few boatmen, and the greater portion of them being very 
imperfectly trained, and never exercised with the R.E. 
This at a most important naval centre, with our fleets pre- 
paring to leave for the Baltic and Black Sea, and--France 
a few miles off. Germany, however friendly she may be 
tous, cannot hold back the French fleet, which, if em- 
ployed at all, would fly at higher game than the com- 
mercial ports. All soldiers and sailors agree that our 
fortresses should be made impregnable before we even 
attempt to defend our commercial harbours. If we look to 
other countries, we find this idea followed. Look at Mar- 
seilles and Toulon. 

If then the scheme brought before you this afternoon 
appear to be too large, sweeping, and costly, the only 
judicious procedure will be to adopt that portion of it (or 
of some similar scheme) which refers to London and to 
our fortresses and coaling stations ; and to leave the com- 
mercial harbours to their fate, until money can be found 
for their defence without dangerously weakening that of 
our vital strategic positions. But we are rich enough to 
defend them all, and it is our duty to do so, turning a deaf 
ear—two deaf ears—to those who preach an economy that 
is fraught with the utmost danger to our power, our 
wealth, and our empire. 





BRIDGING THE OnI0.—The Pheenix Bridge Company, of 
Pheenixville, Pennsylvania, has been awarded a contract 
for a steel bridge across the Ohio, between Covington aud 
Cincinnati. The bridge will cost about 200,000/. 





New Zeatanp Mrpitanp Raitway.—The first sod of 
the New Zealand Midland Railway, which is to connect 
Christchurch with the West Coast goldfields, and with 
Nelson in the north, has been turned by Mr. Richardson, 
the Colonial Minister of Public Works. About 2000 

rsons were present at the ceremony, which was attended 
C Mr. Brodie Hoare, chairman of the directors of the 
Midland Railway Company. A banquet followed in the 
evening, and in a speech made at it, Mr. Hoare stated 
that the fair field and no favour, which the company 
wished for, was that New Zealand loans should not be 
rushed on the London market. The name of the colony 
was not at present in high repute in London, and as the 
company would require capital its chance of securing it 
might be marred by ap from the general government 
and municipalities for loans, 
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GAS ENGINE TRIAL. 

WE print below the report of an admirable and most | 
exhaustive trial made by Professor Unwin of a new form 
of Atkinson’s gas engine. We hope to illustrate the 
engine shortly, but in the mean time give four explana- 
tory diagrams (Figs. 1 to 4), illustrative of its action. 
The salient feature of its construction is that the piston 
makes two strokes of unequal length for each revolu- 
tion of the crankshaft. Professor Unwin’s report is as 
follows : 

To the Directors of the British Gas Engine Company. 

Gentlemen, —In accordance with instructions from 
Mr. Brown I attended on April 4 at the works at Gospel 
Oak to carry out a trial of the new gas engine. 

I found that all the arrangements for the trial had been 
carefully made by Mr. Atkinson, and all the information I 
required was given me without reserve. So far as was 
possible I checked the instruments used (the weights, 
brake radius, counter), and found them accurate. The 
gas meter had been sent to be tested a few days before, 
and a certificate of a specially careful test at the meter 
inspector’s office, Shoreditch, was forwarded tome by Mr. 








Henry Airey, the inspector. The test showed that the 
meter registered fast by an amount varying at different | 
speeds from 1.01 to 1.32 percent. I had asked that a/| 
meter should be provided to measure the air supply to the 
engine. Unfortunately an accident had happened to this | 
after it was fixed, and it could not be used. 

The Engine.—The engine is a nominal 4 horse-power en- 
gine, withasinglecylinder serving both for compression and 
explosion. By avery ingenious arrangement of linkwork, 
the plunger makes two double strokes of unequal length 
for each revolution of the crankshaft. The plunger makes 
a short forward stroke (Fig. 1 to Fig. 2) during which it 
draws in the charge of gas and air; a somewhat shorter 
back stroke (Fig. 2 to Fig. 3) during which the charge is 
compressed ; ignition then takes place and the engine 
makes a long forward expansion stroke (Fig. 3 to Fig. 4), 
followed by a long back stroke (Fig. 4 to Fig. 1) which | 
expels the products of combustion. | 

The complete cycle is performed ina single revolution of 
the crankshaft and in a single cylinder. In the Otto| 
engine two revolutions of the crankshaft are necessary for 
a complete cycle, and the charging and expansion strokes | 
are necessarily of equal length. In the | 
complete cycle is performed in one revolution, but then a | 
separate cylinder for compression is required. 

he advantages of Mr. Atkinson’s arrangement are 
obvious supposing that it can be carried out in a mecha- 
nically perfect way. 1. The engine in normal working 
recelves an impulse during each revolution which tends 
to regularity of speed, and to a reduction of the weight 
of the engine for a given power. 2. The control of the 
engine by the governor can be much more perfectly 
effected than _in an engine having only an ignition in 
normal working every second revolution. 3. The in- 
equality of the charging and expansion strokes permits 
of @ greater range of expansion to be utilised, 4. As the 
cycle is completed in half the time required in the Otto 
engine, the loss through the cylinder walls is diminished 
and more heat retained in the gases. This renders the 
longer expansion valuable. But for this action the longer 
expansion would add but little to the useful work done. 
uring the trial the engine was kept continuously at 

work from 10.40 till 1 and from 2 till 4.35 without the 
slightest hitch. Under extremely different conditions of 
work it maintained, without any interference, 
uniform g 
probably, 
little with 





the taking of indicator di ms interfered a 
the action of the engine. ff it is considered | 


that this is the first engine of the kind constructed, that | 


some im 


rovement in th ioni 
effecte ah € proportioning can no doubt be 


I a practically | exhaust valve. Proba) 
peed, except only in the last trial, in which, | be eliminated with asl 


im @ new engine, and that the workmanship of | 


the linkwork was not as accurate as in ordinary practice’ 
it would be made, it may be taken as demonstrated that 
there is no mechanical defect in the action of the engine 
likely to interfere with the realisation of those advan- 
tages of the mode of accomplishing the thermo-dynamic 
cycle in the cylinder which have already been described. 
The Mode of Carrying out the Trials.—I arranged to 
have a trial at normal full power, at about two-thirds full 
power, and about one-third full power. Also a trial with 
the engine running without load. Subsequently a short 
trial was made with the largest load on the brake with 
which the engine would run. This last trial was not per- 
fectly satisfactory, as the engine twice began to slow down, 
and the brake weight had to be lifted for a few seconds to 
let the engine get away again. I suspect that in taking 
indicator diagrams we just interfered with the action of 
the engine enough to cause the slowing, and that if no 
diagrams had been taken the engine would have run 
steadily with this load. 
allowed Mr. Atkinson to start the engine for each 


trial, and to adjust the gas valve for the trial. Subse- 
quently every observation during the trial was made and 
recorded by myself, or by four of my students who assisted 


and Coke Company’s mains, and the gas measured did not 
include the small quantity required for the igniting flame. 
As no analysis of the gas was made it is necessary to form 
an estimate of its probable heat value. The most accurate 
estimate of the heat value of London gas I have found is 
one based on thirteen analyses, and given by Dr. Adams 
(Proc. Inst. Civil Engineers, vol. lxix., page 299). Ac- 
cording to this the average London gas, at ordinary pres- 
sure and temperature, occupies 34.10 cubic feet per pound, 
and its heat value is 628.7 thermal units per cubic foot. 
In the trial of the Rollason engine by Professor Kennedy, 
a sample of the gas was analysed. In computing the heat 
value from the analysis, Professor Kennedy has taken an 
erroneous value of the heat of combustion of hydrogen. 
Correcting this I find that the heat value of London gas 
from Professor Kennedy’s analysis is 627 thermal units 
per cubic foot at ordinary pressure and temperature. This 
agrees closely with Dr. Adams’s estimate. I fuund the 
pressure of the gas delivered from the meter to be 29.86 in. 
of mercury, and the atmospheric temperature in the work- 
shop was 55 deg., so that the gas used was practically at 
normal temperature and pressure. 

The estimate of the heating power of the gas is im- 





An indicator diagram was taken every five minutes, 
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portant, because the calculation of the efficiency of the 
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Atkinson Diagram shown— Diagram N° 10 of Trial I 
nom! H.P.4. Diam. of Cyl” 7%" Rev$ 148-6 Mean efF pressure 32'5 |bs. 
per sq. in. calculated for stroke of 10% ins. or 35-6 lbs. per sq.in. on wark~ 


ng stroke of 3% ins. 


Otté Diagram shown._.-.—From Df Slabys' Report Proc. |. C. E. 1885 


Appendix to Jenkins Lecture Nom! H.P 4. Diam of Cyl" 6%" Rev$ 
156-7, Mean effect Pressure 52:9 /bs per sq in.for stroke of 13’ ins. 


The dragrams are superposed by taking the volumes of com- 
~préssing stroke equal 





Zero line of pressures 
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engine depends on it, and different samples of gas vary « 
good deal in heat value. In this respect London gas does 
not rank high. 

Efficiency of the Mechanism.—The difference between 
the indicated and brake horse-power is the work expended 
in driving the engine. 


Summary Or Resutts or TRIALS. 
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* The temperature of water rising, and did not become constant. 


lerk engine a | and simultaneously observations were made of the load on | 


the brake, the counter, the weight and temperature of the 
jacket water, and the gas consumption. 

The indicator diagram was taken and the observations 
made by signal, and the numbers given in the detailed 
Tables appended show how regularly the engine was work- 
ing throughout the trials. 

The Indicator Diagrams.—I intended to use a tested 
Crosby indicator of my own. But unfortunately the lever 
warped from the heat of the gases escaping round the small 
piston-rod. I therefore used a Crosby indicator of Mr. 
Atkinson’s with a 100 lb. to the inch spring, which = 
peared to be in perfect order. The diagrams are perfectly 
easy to read, though the high speed and excessive fiuctua- 
| tion of pressure are trying to theindicator. The diagrams 
| have one singular peculiarity which has puzzled me a 
‘ood deal. e exhaust line shows a strong wave-like 
uctuation. The waves are regularly reproduced in 
exactly the same —_ in every diagram, and they 
| cannot be attributed to the action of the indicator spring. 
| I have come to the conclusion that these fluctuations of 
| pressure in the discharging stroke aredue to vibration of the 
ly in future engines this action will 
ight gain of efficiency to the engine. 





The Brake.—The br 
wheel with a weight at one end and a spring balance at 
the other, The arrangement was quite satisfactory. The 
virtual circumference of the brake was 16.03 ft. 

The Gas Used.—The gas was taken from the Gaslight 


e was a leather strap on the fly- 


+ From a five minutes’ test there were 119 ignitions per minute. 


The ratio F P. is called the efficiency of the mecha- 


nism, In this case we get : 


Efficiency. 
Trial V. Maximum load P 0.903 
» 1. Normal full power «s 0.879 
», IL, Two-thirds full power .. 0.800 


These efficiencies are high, which no doubt is attri- 
butable in part to the absence of any slide valve and gear. 
They show that there is no exceptional friction in the 
peculiar arrangement of linkwork adupted. : 

On the average 0.7 horse-power is used in driving the 
engine. This result is contirmed by the amount of gas 
used when the engine was running without load, if some 
allowance is made for the less efficiency of the explosions 
under such conditions. 

Gas Consumption per Effective or Brake Horse- Power.— 
The consumption of London gas in the trials was : 


Gas used in 


Total Gas used 











_ ake Horse- | *; © | Cubic Feet per 
“i in Cubic Feet | Hour per Brake 
per Hour. | “Horse-Power. 
Trial V. 5.255 | 116.20 22.11 
» LL 4.889 110.04 22 51 
o IL 3.326 } 90.58 | 27.24 
|... IL 1.642 60.82 37.C4 
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Also running without load the engine used 37,42 cubic 
feet per hour. 

That this is a very remarkably low consumption may be 
judged by comparison with the following results of pub- 
lished trials of other engines of about the same size. 

Taking first full power trials to compare I. and V. of 
the trials above. 





Cubic Feet of Gas 





Maker of Engine. Authority. per Hour per Brake 
Horse-Power. 

Otto 4 horse-power Slaby 6 32.0 

$s 6 * Thurston.. 29.1 

” 4 ” Shittler .. 32.4 

* 4 ” ” 33.4 
Clerk 4 ee Garrett 37.3 
Rollason 2 a Kennedy .. 38.6 


Again, taking trials. of an engine run without load to 
compare with trialIV. above: eas 


Revolutions|Gas used in Cubic 
per Minute. | Feet per Hour. 





Maker of Engine. | Authority. 





{ 
Otto, 34 horse-power | Clarke | 166 43 
ee Pa .. | Shéttler -+| 160 42 
Clarke,4 ,, ..| Garrett | 190 58 


Very few results of trials of the gas consumption of 
engines run at less than normal full power have been 
published, and there is at least a general impression that 
when working at less than full power most gas engines 
are extravagant in gas consumption. Ina paper by Aime 
Witz published in the Proc. Inst. of Civil Engineers, 
vol. Ixxvi., 1884, I find the following results for an Otto 
engine : 

Otto 4 Horse-Power Engine tried by Shittler. 
| | 
Actual Power De- 
veloped. 





Gas Used per Horse- 
Power in Cubic Feet per 


Hour. 
1 3.98 37.7 
2 | 3.96 32.0 
3 | 1.62 64.0 
4 | 0.34 188.0 


The third of these is nearly in similar conditions to 
trial III. above. 
Number of Ignitions.—This was not determined very 
exactly, but the following figures are approximate : 
Full power a ~ 147 (every revolution) 
Two-thirds full power 
One-third - 
No load .. 


75 
54 (every third revo- 
lution). 

The governor has therefore ample control of the engine, 
and the speed is kept regular even with no load. 

Disposal of the Heat.—Taking first trial I., which was 
the longest trial and the one in which normal conditions 
of working were most nearly present. In one minute 
1.834 cubic feet of gas were used, which at 628.7 thermal 
units per cubic foot would furnish altogether 890,000 
foot-pounds of work if it could all be rendered available. 

For this there is obtained 


” 


Foot-pounds 


On brake 4.889 horse-power, or .. 161,337 
Engine friction 0.674 horse-power, or 22.242 
In cooling water 2.09 x 106.9 x 772, or 172,500 
Leaving for exhaust, waste, and radiation 533,921 


On reducing these numbers to percentages of the heat 
of combustion : 
Per cent. given by brake 


a0 -- 18.12 
lost in engine friction 


oa 2.50 
20.62 
19.37 
” 60.00 

Comparing these figures with those obtained in previous 
trials of other engines, it will be found that (1) the effi- 
ciency of the Atkinson engine is about 3 or 4 per cent. 

ater. That is, 3 or 4 per cent. more heat is converted 
into work in the cylinder ; (2) less heat is given to the 
jacket water, and more carried into the exhaust. This is 
due probably partly to the gas picking up more heat from 
the cylinder during the compression stroke. Then also 
the complete cycle is performed in half the time in which 
it is performed in the Otto engine, and therefore less 
heat is given tothe cylinder during explosion and ex- 
pansion. That the gases retain the heat instead of its 
being given to the jacket water increases the efficiency 
of the expansion. It will be seen presently that the form 
of the indicator diagram is in accordance with the de- 
ductions stated above. 

Form of Expansion and Compression Lines.—Taking 
card No. 10 (see Fig. 5) I get the following values of the 
pressures and volumes in the cvlinder : 


” 


accounted for in indicator diagrams .. 
given to water jacket oe 
lost in exhaust, &c... on - 


” 


Pressures Volumes in 
Absolute. Cubic Feet. 
Beginning of compression 14.7 0. 
End of compression... 54.7 0.0738 
Beginning of expansion 167.7 0.0802 
End of expansion 28.7 0.3102 
Hence since these curves are of the form pr ™ = con- 


stant, we get for the values of m : 
For compression curve, 


54.7 _ /0.1888\™ 


—— we = = 1,399, 
147 ~ \oorss) ™=*8 
For the expansion curve, 
167.7 0.3102\" 
= = 1,305. 
237 ~ \o.os02) ™ = 10 


For an adiabatic curve m=1.375, and for an isothermal 





curve m=1.0. The compression curve is probably within 
the limit of error of measurement of the diagram, an 
adiabatic curve rising, if anything, a little more steeply, 
which would mean that the gas gained heat slightly dur- 
ing compression from the cylinder sides. I take it, there- 
fore, that the cold gas and air coming into the cylinder 
and during the slight pause at the dead point of the stroke 
must be heated to such a point that the transfer of heat 
to or from the cylinder sides during compression almost 
ceases, 

The expansion curve lies between’ an adiabatic and an 
isothermal, being nearer to an adiabatic. Hence the loss 
of heat’to the jacket must be rather less‘than the heat de- 
veloped during expansion. This is conformable to the 
fact observed of the rather low percentage of heat given 
tothe jacket. In the Otto engine the curve is nearly 
adiabatic, so that the gain and loss of heat are equal. 

General Indications of the Indicator Diagrams.—I ee 
to this a tracing showing an enlargement of diagram No. 10 
(see Fig. 5) of the full power trial taken at 11.50. It is 
merely a good average diagram of that trial. It shows 
the general form taken by all the diagrams except, when 
from any cause, the ignition was retarded. The wave 
form of the back pressure line is a peculiarity already 
discussed. On this I have plotted the Otto engine dia- 
gram given in Dr. Slaby’s report. The diagrams are 
plotted so that the compressing stroke is identical in the 
two diagrams. The comparison of the two diagrams shows 
very clearly the better utilisation of the work generated 
by the explosion in the Atkinson engine. The expan- 
sion line is higher and the work done by expansion very 
considerably greater. 

he ratio of expansion is 3? in the Atkinson engine and 
only 24 in the Otto. 

General Conclusions.—It appears, therefore, that the 
Atkinson engine works satisfactorily through a day’s 
trial, with regularity of speed and without requiring 
attention. It realises an exceptional economy of gas at 
full power and at least an equally exceptional economy at 
reduced power. 

The linkwork though novel is of a simple kind, andI 
see noreason why it should give trouble. The valvegear 
is particularly simple and easy to work, and it is an ad- 
vantage that there is no slide valve. The friction of the 
engine is rather less than usual. The high piston speed 
without exceptionally po crankshaft speed tends to 
economy in working and cheapness in manufacture. 

The fact that an impulse is given in nurmal working at 
every revolution increases the steadiness of running and 
facilitates the control of the engine by the governor. 

I am, Gentlemen, very truly yours, 
(Signed) W. CawTHoRNE UNwIN, 
Palace Gate Mansions, Kensington, April 11, 1887. 


Letter accompanying Certificate of Test of Gas Meter. 
Meter Inspector’s Office, White Lion-street, 
Shoreditch, E. 
Re Gas Meter, British Gas Engine Company. 
March 31, 1887. 
Dear Sir,—I forward by request of Mr. Atkinson a 
certificate of the result of testing forty-light gas meter 
that had been fixed on their premises, and in addition to 
the ordinary tests made in accordance with the Sales of 
Gas Acts, I have specially tested the meter under varying 
conditions of speed, and find that, tested at 60 ft., 120 ft., 
180 ft., and 240 ft. per hour, the variation is only 0.31 per 
cent. That is to say, that at 240 ft. per hour the meter is 
1.01 fast, and at 60 ft. per hour it is 1.32 fast, but well 
within the limits of the Sales of Gas Acts, which state 
that a meter registering within 2 per cent. fast shall be 
deemed a correct meter. 
I am, dear Sir, 1 em truly, 
(Signed ENRY AIREY, Inspector. 
Professor Unwin, South Kensington. 

The certificate is for meter No, 640,873, dry, made by 

F, Glover. 
TriaL I.—The Engine Run at Normal Full Power. 
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11.20 |68.00; 733 | 9.45 10.63 150.0 . 135 | 13 | 32.8 
11.25] .. 738 | 9.18 10.50 | | | 
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TRIAL II.—The Engine Run at Two-Thirds Full Power. 
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| min. | hour | min. | | | | 
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Triau ITI.—The Engine Run at One-Third Full Power. : 
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1 
TriIaL IV.—The Engine Run without Load. 
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__ Tran V.—The Engine Run with Maximum Load. _ 
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‘*ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
ComPiLteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 
he number of views given in the Specification Drawings is stated 
se yam: sn i> pelea: where none are mentioned, the 
Specijication is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. ° 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. READER LACK, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, wnless the 
Patent has been sealed, when the date of seating is given. 

Any person may at any time within two m the date of 
the advertisement of the acceptance of a com: specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES, 

2605. W. ¥. Fleming and P. F Paisley, 

Renfrew,N.B. Improvements in Multiple on 

es, [ls. 6d. 15 Figs.) February 19, 1886.—Inventors 

claim, in multiple expansion steam engines, the arrangement of 

four or more cylinders placed parallel to each other on opposite 

sidesof a crank shaft or shafts, and connected in pairs by triangular, 

T-shaped, or similar connecting-rods to the crank shaft or shafts. 

Also arrangements of disconnecting multiple expansion engines 

for actuating screw propeller shafts or paddle shafts of steamers. 
(Sealed May 28, 1886). 


5714. C. Henderson, G ow, N.B. Improve- 
ments in Marine Steam Engines. [8d. 6 Fiys.) April 
27, 1886.—Inventor claims: In quadruple or higher expansion 
engines, the arranging of the cylinders in one, two, or more 
pairs transversely to their crankshafts, having their piston-rods of 
each pair worked by one crosshead and one crank respectively. 
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The figures illustrate the arranging of one pair of cylinders A 
and B transversely to the crankshaft having their piston-rods 
worked by one crosshead, connecting-rod, aud crank ; the other 
cylinders, C, D, being arranged in longitudinal line with the 
crankshaft, and each worked by a crosshead, connecting-rod, 
and crank of their own. (Accepted March 2, 1887). 


6737. J. H. Street, Smethwick, Staffs. Improve- 
ments in the Valves and Valve of Steam 
and Compressed Air Engines for Wor Pump: 
and for other Purposes. [8d. 1 Fig.) May 19, 1886.—This 
invention is especially applicable to direct-acting steam pumps, 
and has for its object to remedy the uncertainty of action 
attendant on steam pumps having tappet or shooting valves, The 
piston rod c? carries an arm f which through a connecting link g 
gives motion to a lever A turning on a centre i on the spindle a+ 
of the cut-off valvea. At a distance from the centre i of the lever 
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h, equal to about one-third of its length, another link kis jointed to 
it, connecting the lever h with the long arm / of another lever Jn 
turning on a fixed centre m. The short arm of this second lever 
Z is connected by a link p to the end of the spindle r of the distri- 
buting valve b. As both valves are under pressure of the steam, 
and the frictional area of the cut-off valve a is greater than that 
of the distributing valve b, any pressure tending to move both 
valves first acts on and moves the distributing valve 6. This pres- 
sure, when the motion of the distributing valve is arrested, causes 


the movement of the cut-off valve a. (Accepted March 2, 1887). 
7499. S. Morley, Horsfo Yorks. An Improve- 
ment in the Construction or on of Compound 
e and Stati En; (8d. 2 Figs.) June4, 


1886.—Inventor claims: A valve fitted on between the high pressure 

and low-pressure cylinders for relieving the back pressure in the 

iia cylinder at any part of the stroke. (Accepted March 
, 


11,267. C. Scott and H, Hodgson, Manchester. Im- 

rovements in Expansion Gear of Steam Engines. 
8d. 2 Figs.) September 4, 1886.—This invention relates to the 
application of an improved automatic expansion gear to the well- 
known Corliss valve gear. The two admission valves placed above 
the cylinder are provided with automatic cut-off gear operated 
upon by a quick-running governor. The eccentric rod for work- 
ing the admission valves is attached to levers which have a swing- 
ing motion round the valve spindle. These levers have each a 





slot formed in them in which slides a die, which, when in a vertical 
position, falls into a catch—dovetailed or otherwise inserted in 
the boss of a second lever keyed upon the valve spindle. If the 
rod connecting this cut-off gear with the Peter be moved in 
either direction through the rise or fall of the governor owing to 
fluctuation in the speed of the engine, the die is lifted automati- 
cally clear out of the catch, oan simultaneously the admission 
valves are by the same means disengaged from their eccentric, and 
are closed by means of weights or pistons working in dashpots 
placed under each admission valve. (Sealed March 25, 1887). 


ROTARY ENGINES. 
3698. T. Hollings, West Melbourne, Victoria, 
A An Improved Rotary Engine. [8d. 8 Figs.] 


March 16, 1886.—The improved ro’ engine comprises an wo 
and a lower barrel. The upper barrel Bis keyed on a shaft 2, 
and is formed with a recess B! through which the arm piston AS 
of the lower barrel travels. The lower barrel A* is keyed to the 
engine shaft A', and is surrounded by the engine cylinder A, 
leaving an intermediate annular space A for the travel of the arm 
piston A8, The engine shaft A' has secured to it at one end the 
spurwheel C, which gears with another spurwheel C! of the same 
diameter keyed on the spindle of a crank disc C? supported in 
bearings in a bracket C*. The pin of the erank disc carries the 
one end of a connecting-rod C4, the other end of which is attached 





to the pin of a crank disc B!! formed on the upper barrel shaft B?. 
D are the valves working in cylindrical valve casings. Each valve 
casing has three openings leading from it, the — ones lead- 
ing to a passage which enters the exhaust pipe D4, the central 
ones leading to the cylinder, and the lower ones leading to the 
steam belt D7 which surrounds the cylinder A and is supplied with 
steam through stop valve D8. The valves are actuated from 
a cam E on the upper barrel shaft B*. When the steam enters the 
cylinder, the top barrel B forms an abutment for the steam, which 
thus exerts its pressure against the arm piston A’ and causes it to 
rotate until it has completed its revolution, whereupon the steam 
exhausts through the central valve passage. (Sealed April 22, 


. GAS ENGINES. 


3402. J. Fielding, Gloucester. A Gas Motor Engine. 
{lld. 19 5 ake me 10, 1886.—This invention relates to a 
construction of gas motor engine in which two pistons working in 
two separate cylinders or in a single cylinder, by their movements 
cover and uncover lateral ports, thereby controlling the admission, 
compression, and ignition of the combustible charge and the 
expulsion of the products of combustion after they have performed 
work. Referring to Fig. 1, the two cylinders are placed with their 
axes at an angle of about 45 deg. to one another, and their pistons 
are connected to one crank, Piston a is one-eighth of a revolution 
in advance of piston. The one cylinder A has three lateral 
ports, I for admission of flame to ignite the combustible charge, 
R for relief of pressure within the cylinder, and N for admission 
of the combustible charge. The other cylinder B has four lateral 
ports, D for admission of air, F for communicating with N, R! for 
relief of pressure, and E for exhaust which is governed by a valve 
worked by the engine. The two cylinders A and B communicate 
freely with each other by the channel H. In the passage F is 
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situated a gas supply valve G which is worked by the engine. 
Piston bis made with cavities K, L on its opposite sides. In the 
position of the pistons shown in the figure, the channel His filled with 
a compressed combustible charge which is ignited when the ignition 
port I Goossen uncovered by the ascent of piston A. Both pistons 
are propelled upwards until piston a uncovers the port R, and the 
cavity Lin piston b puts R! into communication with E. The exhaust 
valvein the passage E being now opened, the expanded products of 
combustion escape by,the passages K, L, and E, and the pressure 
in both cylinders becomes reduced to that of the atmosphere. The 
ns still ascending, air enters the cylinder A by D, K, F, and 
» and when the valve G is opened, mixed gas and air enter 
cylinder A by N. The pistons then descend, forcing out the pro- 
ducts of combustion by E from cylinder B until E becomes covered 
by piston 6. Still continuing their descent, the pistons compress 
the charge below them until they again attain the position shown. 
In Figs. 2 and 3 the two pistons are arranged in a single cylinder. 





The front part A of the cylinder has its piston @ connected to the 
crank C!, and the rear portion B of the cylinder has its b 
connected by a crosshead and side rods to two cranks C2, which 
are at an angle of about 225 deg. behind the crank C'. In. 4 
the two pistons @ and b of the parallel cylinders A, B, are linked 
to a crosshead X, which has rigidly fixed at right angles to it the 
connecting-rod Z, that has its lower end guided, and its upper end 
jointed to the one crank C. (Sealed March 29, 1887). 


5804, C. D. Abel, London. (The Gas Motoren Fabrik, 
Deutz, Germany.) Improvements in Gas Motor En 

es. (8d. 15 Figs.] April 28, 1886,—The improvements con- 
sist in the combination of asingle-acting working cylinder 1, with 
an air pump 2 and a gas rere 3 having their pistons coupled 

ether, and a single crank 4 actuating the pistons of all three 
cylinders simultaneously. The air pump 2 draws in its charge 


during the working outstroke of the engine piston 1, and dis- 
charges its contents into the engine cylinder during the entire 
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instroke of the engine piston, so as to assist in the expulsion of the 
products of combustion and allow the escape valve to be closed at 
about one-half the instroke of the engine piston. The gas pump 
3 draws in a variable charge during the outstroke of the engine 
piston, and forces that charge into the engine cylinder after the 
closing of the escape valve, and while the charge of the engine 
cylinder is being compressed by the completion of the instrokes 
1882) engine piston and air pump piston. (Accepted February 23, 


6161. G. F, Redf London. (C. F. L. Gardie, Nantes, 
France.) An improved and Ap atus for 
Genera therefor. [ls. 9d. 26 Figs.) May 6, 
1886.—The mass of fuel contained in the gas produced is burned 
simultaneously at top and bottom, so that the gases issue or are 
drawn from the central portion of the layer of fuel. The fresh 
fuel is stored in the upper of the gas producer, the ‘fuel only 
distilling to any appreciable extent in proportion as it descends 
in the upper combustion zone. By this means the gas producer 
is fed continuously and regularly with fuel yet unacted upon, 
which insures a constant position of theg roduced. The im- 
proved motor comprises two closed receivers containing gasand air 
respectively under a pressure of ten at pheres, e Pp d 
air and gas escape simultaneously and proportionately from their 
receivers, and pass separately through a series of vertical heating 
tubes whence they are admitted by distribution valves into a 
mixing cylinder. An igniting device consisting of iridiated 
plati wires maintained at a white heat by an ignited current 
of air and gas supplied from the receivers, is placed in the cylinder 
at the opening of the inlet port, so that during the period of 
admission the mixture may be ignited, when coming into contact 
with the igniting device, as fast as it enters the cylinder and with- 
out causing an explosion, in consequence of which no increase of 
pressure takes place, but only an increase of volume. The 
pressure in the cylinder during the period of admission is thus 
about equal to that existing in the air and gas receivers. 
When the period of admission is over, that of expansion 
commences, during which the products of combustion de- 
velop a mechanical power which considerably lowers their 
temperature. These products at the end of the stroke escape 
into the atmosphere after having come into contact in their descent 
with the external surface of the two series of metallic tubes con- 
taining the air and the gas which are proceeding on their way to 
the inlet port. An air pump and a gas pump are actuated by the 
motor, and maintain a constant pressure in the two receivers. 
(Accepted March 9, 1887). 


BOILERS. 


5426. T. W. Wailes and M, Fraser, Cardiff. Im- 
provements in the Construction of Steam Boilers. 
(ls. 6d. 23 Figs.) April 19, 1886.—The improvements consist 
chiefly in various combinations of well-known arrangements of the 
furnaces, busti hambers, tubes, and tube-plates of vertical 
boilers. (Accepted February 23, 1887). 


7062. R. Duncan, Gov: Lanark, N.B. A tus 
Priming in Steam 


for Preventing or 4 

Boilers, (8d. 5 Figs.) May 26, 1886.—Referring to Fig. 1, 
the steam and suspended water in the steam space at the top of 
the boiler A, issue through the eee or circular space a of the 
boiler crown into the dome B, whence they pass through the per- 
forations b in the upper part of the ket b*. This pocket is 
conical at its lower part and is provided with a hinged valve b3. 
Centrally within this pocket is fitted the steam pipe C. In the 
quick change of motion thus produced, the suspended water 
falls intothe lower pm of the pocket b?, and the steam freed 
from water ascends from the lower part of the pocket through the 
steam pipe C to the engines. The valve 6% is adjusted to open 
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outwards and allow the collected water to escape continuously or 
intermittently back into the boiler. A baffle plate D fixed to the 
lower portion of the pocket b?, serves to prevent the water falling 
from the valve 3 from mixing with the steam which is being 
evolved from the water surface below the baffle plate. In Fig. 2 
the valve is formed of two hinged portions 4, b®, each provided 
with a weight 6. In Fig. 3 the separation of the suspended water 
from the steam is more completely effected by a double arrange- 
ment of the apparatus, the steam after passing through the steam 
pipe C' of the first portion being again similarly treated by pass- 
ing through the second portion of the apparatus, and finally 
escaping freed from water up through the steam pipe C2 to the 
engines, (Accepted March 2, 1887). 
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Ofeanhl, Stavanger, Not Taprovea 2 ans 

vanger, Norway. 

for Promoting the Cirouiation of Water ta Steam 
(8d. 3 8.) September 25, 1886.—The improved 

maga for promoting the circulaticn in steam boilers consists 

of a propeller revolving inside the boiler and actuated by hand or 

otherwise. (Sealed April 15, 1887). 


1035. H. H. Lake, London. (V.Collian, Detroit, Michigan, 
U.S.A.) Improvementsin Steam Boilers or Generators. 
(8d. 1 Fig.) January 22, 1887.—This improved boiler is constructed 
on the principle of the cupola furnace. The boiler proper D con- 
sists of a double metallic shell forming an annular chamber con- 
taining the water to be evaporated, and extending from the bottom 
to the top of thefurnace, where the steam is contained in a drum 
L preferably formed by enlarging the outside diameter of the 
boiler. The lower section of the furnace B is lined with firebrick 
C, andis provided with a removable bottom A. A metallic shell 


1 h. 1 





E forms an outer inclosing into which air is 
driven by a blower or fan through the inlet G. The blast passes 
into the furnace B through tuyeres T. O is a slag hole which is 
closed by means of slag and sand and is opened occasionally to let 
the slag out, the ashes being made fusible by a small addition to 
the fuel of a base such as lime. The furnace is completely air and 
water-tight, so that the firecould not be extinguished even if the 
boiler were subme Fuel is supplied through a door H 
situated above the steam dome. J is the feed-water pipe, Lis 
the chimney. The pipe S conveys the steam to the at ay (Ac- 
cepted February 23, 1887). 

1098. A. Donneley, Hamburg, Germany. Improve- 
ments in or Relating to Tub Boilers. (6d. 4 Figs.) 
January 24, 1887.—The improvements relate to tubular boilers in 
which furnace gases circulate about pipes @ containing water, and 
in which the boiler also forms a water jacket for the outer wall of 
the flue, This invention has for its object to enable the outer sur- 
faces of the pipes a to be cleaned. This object is attained by 
making the Jacket removable, which is effected by constructing it 
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of rows of water tubes s which are closed at their lower extremity, 
whilst their other end communicates with the water in the boiler, 
and is screwed into the tube-plate R. The tubes s are screwed 
into the plate R so near together that they form a close outer 
jacket which sufficiently closes the flue to dispense with walls. 
An outer wall p of sheet iron, adapted to be removed, may inclose 
the chamber to avoid any escape of smoke or gases. (Accepted 
February 26, 1887). 


2550. R. Astley and W. Astley, Bolton, Lancaster. 
Improvements in Vertical Steam Boilers. [6d. 2 Fias.) 
February 18, 1887.—The firebox @ is made of a special shape. The 
jower part above the grate consists of a frustrum of a vertical cone 
to which the frustrum of another cone is joined with a curve and 
at an angle so as to meet the outer shell plate h, which is flanged 
inwards for rivetting the firebox to it. Above the firebox the 
shell plates h and it are dished to form flat tube-plates, both of 


which pete beyond the circumference of the circular shell above 
and below them. By this arrangement longer tubes j are obtained. 
The frame m of the combustion chamber & is constructed ho low 
80 as to form a water jacket for the frame, and thereby protect it 
from being burnt, and to heat the feed water previous to its intro- 
duction into the boiler. The feed water enters at the top of the 





frame and is discharged into a sediment collector 7, whence it 
passes by a pipe s into the boiler. The smoke-box ¢ may also be 
provided with a water jacket. (Accepted March 19, 1887). 


BOILER FURNACES. 


4834. O. Meredith, Bristol. vements in the 
Farnaces and Flues of Steam Boilers. (8d. 8 Figs.) 
April 7, 1886.—Inventor claims: Furnaces or flues of steam 
boilers constructed of one or more tubular sections having circum- 
ferential conical corrugations, or having circumferential rib and 


conical corrugations, (Sealed April 15, 1887). 

6527. T. Fletcher, Warrington, Lancaster. Im- 
provements in or Relating to Steam Boilers and 
other Vessels in which Water is Heated. [6d.) May 
15, 1886.—This invention is the practical outcome of the various 
well-known experiments made by inventor with the object of 
overcoming the resistance offered by the ‘‘dark or cold zene” or 


steam packing is manufactured by. interweaving or alternating 
threads of suitable fibrous material with soft metallic wires. 
(Sealed February 25, 1887). ; 


4928. J. S. Wyndham, Cardiff. An Improved Cir- 
cula or Air Pump Valve for Marine or other 
Steam gimos. (Sd. & Fiys.j -Aprii 5, iss6.—Ine improve- 
ments consist in providing a single rigid metallic lift valve with 
two concentric elastic packing rings projecting from its face and 
bounding the annular space occupied by the way through the 
valve seat. The cutting of the grooves to receive the two packing 
rings necessitates the formation of two corresponding annular 
ridges upon the back of the valves, bounding an annular channel 
that becomes filled with water which acts as a cushion between 
the valves and the guard. (Sealed April 15, 1887). 

11,447. BR. Tonge, Alderley, Edge, Chester, Im- 
provements in Metallic Pistons. (8d. 6 Figs.) Sep- 
tember 9, 1886.—The pecking rings are supported in a position 

e 





space between the flame and a metallic surface, to the t fer of 
heat from the flame or heated to the metal. Inventor 
claims : In the construction of the heating surfaces of boilers and 
other vessels in which water is to be h , the use of plates 
having solid projections or protuberances integrally formed 
thereon ; these projections or protuberances being so disposed or 
arranged as to exposed to the action of the flame or heated 
gases. (Accepted March 23, 1887). 


16,589. E. L. Marsden, Birkenhead, and P. H. S. 
Nicklin, a gey Improvements in Steam Blast 
Apparatus. . 4 Figs.) December 17, 1886.—According to 
thre invention the ashpit is hermetically closed, and a steam jet 
apparatus is om underneath the grate-bars to blow the fire 
in combination with heated air which is supplied by pipes passing 
through highly heated parts of -the furnace. The noise of the 
steam jet is shut out by closing the front of the ashpit, and the 
noise of the air rushing into the end of the supply pipe is removed 
out of hearing by extending the same and carrying it to any con- 
venient distance away. (Accepted February 26, 1887). 


1945. W. Begg, Sale, Chester. Improvements in 
the Construction of Furnaces. [6d. 3 Figs.) February 8, 





1887.—The object iy this invention is to admit to the furnace the 
pars t of at 


req pheric air to effect the consumption of 
the whole of the smoke without lowering the temperature in the 
furnace or flues. The firebars are made hollow in two lengths a a 
and a! a! which are open at both ends, The inner ends are sup- 
ported by a transverse bearer b at about the centre of the furnace. 
Air is admitted into the firebars at this part of the ashpit through 
the open bottom of the bearer b. The front ends of the firebars 
@ aare let into the hollow box-shaped dead-plate c so as to introduce 





























heated air which passes out into the furnace by two tubes dd, 
which are raised up and curved so as to deliver the heated air 
above the fuel at the firedoor end. The rear ends of the firebars 
a' a‘ are let into a chamber e beneath a perforated fireclay bridge 
J, by which means a further supply of heated air is admitted at 
the back end also of the furnace. The draught or current of air 
admitted by the tubes d may be increased by means of steam 
issuing from nozzles k1, Steam may also be admitted into the hollow 
firebars by means of the steam pipe J which leads into a steam 
chest m provided with two nozzles pointing in opposite directions. 
(Accepted March 9, 1887). 


BOILER FITTINGS. 


6629. D. Pyke, Philadelphia, Penn., U.S.A. Im- 
provements in Water Gauges for Steam Boilers. 
{8d. 3 Figs.] May 17, 1886.—This invention relates to a com- 
pound water gauge consisting of three glass tubes placed side by 
side, the two outer ones being connected with the boiler at diffe- 
rent levels, and the middle one being connected to valve casings 
to which the ends of the side tubes are connected. When both 
valves are closed, the lower end of one of the side tubes is in open 
communication with the upper end of the other side tube, and 
when both the valves are opened, the corresponding ends of the 
side tubes are in communication with each other and with the 
ends of the centre tube. As long as the gauge is in good order, 
the water will stand at the same level in the three tubes. (Sealed 
November 26, 1886), 


15,664. A.J. Boult, London. (J. L. W. Olsen, Copen- 
hagen. ts in Apparatus for Indicating 
el t} ers and the like. 
. 2 Figs.) November 30, 1886.—The a ratus for 
indicating the water level in steam boilers and the like, consists 
of a metal plate or flat metal box fixed to the boiler, provided with 
an insulated contact strip having two slanting contact pieces, in 
combination with conducting wires and signal apparatus with an 
electric battery, arranged in such a manner that the circuit is 
cl and the al given, when the indicator of the water level 
— in contact with one of the contact pieces. (Sealed March 
8, . 

16,018. C. 0. Wyman, ta, U.S.A. 
A ‘Souler Feed Regulator. (6d. 1 Fig.) December 7, 
1886.—The boiler communicates with a closed tank in which isa 
ball float, The descent of the float operates valves which open 
communication between the steam space of the boiler and the 
valve chest of a donkey pump, and also between the pump cy- 
linder and the water space of the boiler. Steam being thus ad- 
mitted to the pump, sets it in motion, whereby water is pumped 
into the tank and thence into the boiler. The water level being 
thereby raised, the float rises and closes the valves, until the 
lowering of the water level causes the operation to be repeated, 
so that the water never rises too high nor falls too low. (Sealed 
March 15, 1887). 


ENGINE FITTINGS. 


2359. C. Moseley, Manchester. Improvements in 
Steam Packings. (6d.) February 18, 1886.—The improved 





tric with the axis of the piston by means of — ledges, 
rings, studs, or projections formed on the piston. e packing 
rivgs may also be supported by means of stools or upon segments, 
cams, studs, or parts capable of adjustment, or supported on 
springs so as to maintain their supporting contact with the rings 
as the rings become worn. (Accepted March 19, 1887). 


12,898, T. Ste: Dresden, Germany. An Im- 
proved Material for Packing Steam and other En- 
and Analogepe Uses. [4d.] October 9, 1886.—The 
mproved packing material consists of spun asbestos thread worked 
in with or inclosed by a web or texture of lead wire. (Sealed 
January 18, 1887). 


MISCELLANEOUS. 


5014. W.G. Wrench, G) . ANew or Improved 
Apparatus e from the Internal 
Surface of Steam Boilers. (8d. 6 Figs.) April 10, 1886.— 
The improved apparatus comprises a hammer or pick for breaking 
up the scale, a frame or strut to which the pick is jointed, a 
“suspender ” for localising the ition of the mechanism, and a 
rod or lever by which the pick is operated from any desired dis- 
tance or point. (Sealed April 19, 1887). 


5025. J. Richardson, Lincoln, and R. H. C. Nevile, 
Grantham, Lincoln. An Improved Method of and 
a for perpen seo | e Speed of Steam and 
other Engines or other Motors by Electricity. (8d. 
3 Figs.) April 10, 1886.—The subject of this invention is similar 
to that of Patents No. 288 of 1881, and 941 of 1882, but instead of the 
core of the solenoid acting direct upon a throttle valve, and thus 
varying the pressure of steam, or acting upon the link of an 
ordinary expansion gear, it is made to control the position 
of the releasing — of a ~~ gear, such as the Proell 
or Corliss gear. e solenoid a ted by the lever 
b, which is fulcrumed at c to the rod d, by means of which 
it raises the collar e upon which the tripper levers f, /! rest. The 











short arms of the tripper levers /, f' raise alternately the levers 7 
and g', which are fulcrumed at h, h' by means of the arm ¢ which 
is connected to the engine eccentric. The levers g, g' operate 
upon their valve rods hy admit steam through a valve k alter- 
nately at the ends of the cylinder 7. Asthe collar e is raised by 
the solenoid, the short arms of the levers fand /! are drawn in- 
wards, and steam is cut off at an earlier part of the stroke. m is 
an electro-magnet in the same electric circuit with the solenoid a, 
and 7 is a weight forming the armature to the same, so that if the 
electric circuit be accidentally broken at any part, the weight 7 
falls, and by means of the lever p raises the tripper levers f and 
J' and cuts off steam. (Sealed Aprii 19, 1887). 


5597. J. J. R. Humes, London. Improved Means 
for Preventing “Back tion” in Hydro-Carbon 

(6d.) April 22, 1886.—According to this invention 
“back ignition” in hydro-carbon engines,is prevented by furnishing 
an adequate length of the eeeece conveying the inflammable 
charge to the combustion chamber with closely packed wires 
arranged longitudinally, or with other suitable material disposed 
in such a manner that narrow but continuous and approximately 
direct channels are formed in a longitudinal direction through its 
mass. (Accepted February 23, 1887). 


6510. H. J. Worssam and H. Hunt, London. Im- 
proves Means for Preventing the Deposit of Solid 

tter on the Circulating Tubes of Apparatus for 
Roane ant also 
Applicable to the 


Water and other 
ater Tubes of D 

[ 3 Figs.} May 14, 1886.—Inventors claim : The use, in com- 
bination with tubes pe Sery te which water or other liquid is made 
to circulate in order to be heated or cooled, of thin longitudinally 
split metal lining tubes so formed that, when sprung into the 
heating or cooling tubes, they fit these tubes closely with their 
slits closed up, so as to protect the heating or cooling tubes from 
deposit. (Accepted March 16, 1887). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, —_ at the offices of ENGINKERING, 35 and 36, Bedford- 
t, Stran: 








Frencu Coat Imports.—The quantity of coal imported 
into France last year was 4,179,347 tons, as com 
with 4,321,613 tons in 1885, showing a decrease of 142,266 
tons last year. If we extend the comparison back to 1884, 
we find that the imports of coal into France have declined 
during the last two years to the extent of 540,161 tons. 
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COLD SAW FOR IRON AT THE MANCHESTER EXHIBITION. 
CONSTRUCTED BY MESSRS. LEE AND HUNT, ENGINEERS, NOTTINGHAM. 





THE NATURAL HISTORY OF LOCAL 
BOARDS. 


VI.—Tue Computsory Boarp. 


Loca self-government, as we in England now 
understand it, has two principal origins ; first, the 
innate desire of good, like the acts of the virtuous 
man who pursues virtue for its own sake; and 
second, pressure from without like the acts of a 
prudent man who, coerced by law, acts justly lest 
worse befall him. The first of these origins is of ex- 
treme rarity ; the second being the rule, although 


the degree of coercion required in some cases argues | 
less prudence than lawlessness; which, indeed, | 





(For Description, see Page 442.) 


. LS even 


woollen and chemical trades, and to the production | and agriculture ; and from that time the progress 
of coal and iron; and is overrun with factories, | of the township was steady, rising by gradual stages 
mill-hands, puddlers, miners, smoky chimneys—/ to over 10,000 in 1871 ; for although it was without 


which nod at each other with a drunken grace—and 
local boards. Bareacres township fills a section of 
one slope, unfolding its dreary inclosures in a steep 
hillside right up to the water-shed of the smoky 


| valley ; besides a small slice off the base of the oppo- 


site slope, together with nearly three miles of the 
open sewer, which, formerly a retiring moorland 
beck, the natives in their swelling moods love to call 
ariver. Alongside of this black stream, and on 
this steep hillside, with scarce a tree to hide the 
nakedness of the land, the half-dozen hamlets 'lie 


was the case of the Compulsory Board, whose career, | scattered ; and so difficult is the means of inter- 


nevertheless, shows how the lawless energy of a/| 


communication, that the best judgment might well 


parish may by the application of strong coercion, pro-| be puzzled to select a suitable site for any one of 


duce results far more satisfactory than the mere 


prudence which demands very mild treatment ; in | 


short, how lawless energy is merely waste steam. 


Aristotle, in his famous treatise on natural, 


those institutions which are usually regarded as the 
embodiment of parochial dignity, such as a town 
hall, market, slaughter-houses, or the like. 

Four centuries ago the soil chiefly belonged to a 


history, did not confine himself to the separate | great historic family, famous in English and Shak- 


existence of the varieties of the animal world he | 
chronicled, but entered freely into philosophical | 


details of the processes of generation, conception, 
and gestation, without which the history of any 
creature cannot be called complete. Indeed, in 
some instances, those facts which differentiate one 
species from another are more important before 
birth than after it. If, then, we select the follow- 
ing as our sixth example of the genus of local boards, 
it is not because its career as a separate entity 
entitles it to such a distinction, but because of the 
singular circumstances by which it came into 
existence—the exceptional labour and throes of 
gestation and delivery. These, we think, give it an 
almost unique position in its class, to all who wish 
to study the science of which we are the humble 
pioneers ; which, if it means anything, means the 
knowledge, not of local government, but of local 
boards, which is a very different thing. It may 
also serve to show what a power of Conservatism 
may exist in a very Radical parish. 

The 2000 acres of the township of Bareacres 
are not knitted together by any central town or 
village, such as usually in an English community 
may be termed the single heart by which the 
popular pulse may be felt; but possess in lieu 
thereof at least half a dozen populous hamlets 
squandered over their area. The steep narrow 


valley which holds it, and nearly a dozen similar | 


townships, is bare, treeless, and unlovely ; almost 
as little favoured with beauty of sight, sound, or 
smell as any industrial valley in the whole world, 
being devoted to the unsavoury processes of the 








spearian history ; and Bareacres Hall, their resi- 
dence, still exists. But when the last of these 
great barons forfeited his head by treason, his 
lands fell to the State, and were conveyed by deed 
of royal gift to a courtier race, who, in the third 
generation, broke them up into little freeholds, and 
sold them to the tenants, out of whom sprang no 
local gentry. Another family, more famed for 
trade than war—a ‘‘ noted commercial tribe”—in- 
troduced the woollen trade more than a century 
ago, in those blessed days when ‘‘spinsters” really 
were such, and sang to the music of the wheel. 
This family, too, have left long since, and the place 
knows them no more. 

The new industry took root, and quaint old mul- 
lioned' weaving shops, wool shops, fulling mills, 
and tenter fields spread quickly ; while footpaths 
and bridle pack roads, those unfailing signs of 
manufactures, and small freeholds covered the town- 
ship with a network. These were followed by dye- 
houses and scouring sheds on the little beck ; and 
as machinery was introduced by mills, whose clock 
pediments, ivied walls, and isolated gardens sur- 
rounding, are still a feature in the landscape. The 
iron-fisted men of Bareacres were amongst the earliest 
innovators on the ancient system of hand spinning 
and weaving, thereby exciting the special hatred of 
King Lud, one of whose most tragical exploits took 
place in this very township, in which the insane 
folly of the masses led to a signal proof of the law’s 
vengence at York. 

Even at the commencement of the century, a 
population of nearly 3000 found subsistence on wool 








any centre of organic life to promote its tissue, it 
thrived from extraneous sources, absorbing the 
overflow population of two busy little towns which 
lay on each side of it. A railway had been made 
with a roadside station; and the two turnpikes 
which connect Bareacres with the rest of the world 
were now almost a continuous street of buildings, 
erected under no bye-laws, and without the least 
regard to regularity of frontage. Two or three 
coal mines, almost on the confines of the lowest 
carboniferous measures, find a profitable market in 
the increasing trade, adding to the sombre cloud 
of smoke which ever hovers over the district. By 
way of orthodox churches, two sufficed; but dis- 
sent flourished down to Primitive Methodism, 
Salvationism, and the creed of the Particular 
Baptists. 

But although trade and population increased, 
and the article of local government became more 
common around them, the ratepayers remained 
content under the cheap—leaving out the commo- 
dities of life and health—government of the 
guardians of the union of St. Paul’s the Less. 
Above and below them, their neighbours of High 
and Low Bethel, having felt more nearly the need of 
many things, had nearly a generation before saddled 
themselves with local parliaments which could long 
since discourse shrewdly on Parliamentary Bills, 
Acts, and petitions, and had made their importance 
felt by the weight of taxation and talk they culti- 
vated. But so far from regarding these with envy, 
the benighted people of Bareacres, with few excep- 
tions, were proud of their sanitary destitution—and 
a great deal they had to be proud of—and prayed 
that they might long remain without benefit of 
local boardism. Nay, strange as it may seem, 
many of their neighbours themselves were too glad 
to step across into our primitive township to escape 
the heavy burthen of rates and disabilities which 
government by local board entailed ; perhaps 
stimulated thereto by the fact that their heavy 
liabilities were as yet balanced by few sanitary assets. 

Dreams of local government beset the visionaries 
so far back as 1863. They thought that cleanliness 
was next to godliness, and managed to get two town’s 
meetings to consider the question of adopting the 
Local Government Act, 1858, but were signally de- 
feated by the ungodly. There the matter rested 
for eight long years, when once more pestilent 
agitators, who wished to be meddling with other 
people’s business, and talked by the hour of drains, 
nuisances, cesspools, sewage, privies, pigsties et hoc 
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genus omne, and even enlarged learnedly on build- 
ing lines and levels, began to hint at adopting the 
Act, and toward the close of 1871 the church- 
wardens had the hardihood to summons a meeting 
of the ratepayers to consider the question. 

The effect of the notices was electrical. The 
fiery cross flew over the lowlands and heights of 
Bareacres. Dark rumours that the Act was to be 
adopted spread like wildfire. A brass band per- 
ambulated the township ; the bellman followed ina 
cart, flourishing the banner of Independence, 
and beating up opposition; and 2000 men, de- 
scendants of the sturdy Saxon fighters of the old 
baronial days, marched down and up from all 
quarters to the churchyard to know the reason 
why. The chairman—a churchwarden—opened the 
perilous and eventful campaign. His eloquence 
was not great, and his chief arguments for a Board 
were, first, that under the present régime two 
persons wielded absolute power over parochial 
matters ; and second, that in the adjacent district 
of High Bethel, the rates were less. ‘* We don’t 
want ’em less,” roared a thick-and-thin opponent, 
amidst great laughter, to which the chairman quickly 
retorted that some people didn’t want them less 
for the simple reason that they paid none, which 
excited more. A more effective supporter dwelt 
forcibly on the privileges lost to the township by 
reason of there being no corporate body to watch 
and defend their interests, and he cited a recent 
case of a great water conduit passing over their 
highest levels, without the owners having power 
to supply them with a drop, while the township 
depended on a source which was distant, precarious, 
and costly. But all the answer he got from the 
tumultuous crowd was, ‘*‘ No Board, joy!” 

At length their own advocate mounted the plat- 
form and dropped honey into their ears. He stood 
there, he said, to see that the people were not 
robbed ; a Local Board meant money ; money for 
roads, for cleansing the beck, for gas, for drains ; 
all Bareacres would be mortgaged. Gas would be 
laid everywhere, and Hog Wood and the mule path 
would be lighted up (great laughter). As for health, 
why, the sexton at Collierfold had nothing to do ; 
hadn’t buried a soul for six weeks (roars of Jaughter); 
and his own mother was eighty-two, and surely they 
could all get on as well asan old woman. Those 
who wanted the Board were men who could talk 
and spout about economy, but when they got in, 
they all dipped into one pot (more roars). It is 
impossible to do justice to this harangue, for as 
usual, those exquisite touches which went to the 
hearts of his hearers, are scarcely fit to be repro- 
duced in the columns of a grave scientific journal. 

When the chairman put the question, never were 
the masses more triumphant. Whether out of 
sympathy with the hapless sexton starving up at 
Collierfold in a desolate churchyard, or not, we 
cannot say; but while one hundred hands were 
held up for a Board, nineteen hundred dirty fists 
flew up against one; this astonished the promoters, 
and the great meeting dispersed and left the bleak 
churchyard with every blade of vegetation trampled 
in the mire—a fit emblem of the state of local 
boardism. 

Within a month a select meeting was held at an 
inn to counteract the designs of the Local Board 
party ; and a committee of nine was proposed, four 
property owners, and five working men, a dexterous 
democratic stroke. Tnen another great meeting 
was convened, and in spite of a notice that a peti- 
tion for a Board was being prepared, the resolute 
opposition carried their scheme, and a sewer 
authority was appointed, with a clerk and a salary 
of 201. a year. 

But the friends of local government did not rest. 
The petition sped, and at the end of two months 
the township for the first time was honoured by the 
presence of a local goveriiment inspector ; one, 
who, well as he thought he knew the men of the 
north country, was destined to fathom still lower 
depths in self-interest and party feuds, jealousies, 
and intrigues. The petition was for the adop- 
tion of the Local Government Act, 1858, in part 
only of the township, and the promoters were 
represented by counsel. The new-born sewer 
authority opposed. So did the whole township as 
represented by a petition bearing nearly 1150 sig- 
natures. In laying down their case the promoters 
stated that the total population was over 11,000, 
and the rateable value 30,000/., while the district 
they sought would contain a population of 8000, 
and a rateable value of 21,500/. Collierfold, a 
high-lying and remote district much inhabited by 





colliers, was the discordant element omitted. The 
evidence turned more upon the feeling of the rate- 
payers than upon sanitary questions, although a 
novel method of sewage utilisation was reported by 
one witness, who testified that the recent water- 
famines had caused water to do a threefold or four- 
fold duty, the same basinful serving that number 
of persons. The most ardent promoters could not 
deny that although several township meetings had 
been held, the Act was disdainfully rejected at all 
of them ; at the same time alleging that non-rate- 
payers and the riff-raff of the district had been 
pressed into the opposition ranks ; men, who fora 
quart of twopenny would have sentenced the human 
race to crucifixion. 

A skilful ruse was tried by the representative 
lawyer of the whole township, who with his mar- 
ketable mind bent on defeating every form of local 
board, suggested that without a poll a public meet- 
ing wasno test of public feeling, and that even his 
friends at Collierfold would come in to a Board for 
the whole township, though not for a part only. 
But the inspector saw through him in a moment. 
It was acommon dodge, he said, in the north to 
try to defeat honest attempts to adopt the Act by 
applying for the dismissal of petition on pretence of 
giving some outside place a chance of coming in; 
which plain speech and the laughter which followed 
it, disconcerted the brassy front of the legal man. 
His leading witness fared no better, and proved 
how truly the inspector had hit the mark, for 
being asked by that gentleman what was his idea 
of a model local board he naively avowed it to 
be ‘‘ one that spent as little money as possible 
on public improvements, and did without rates.” 
(Laughter.) Now this man came as representing 
Collierfold, which being left out in the cold by the 
present scheme, was burning with anxiety for a 
whole Bareacres Board. ‘‘If these be your wit- 
nesses,” said the inspector, ‘‘ what report can I 
take back with me?” At which mortal thrust the 
advocate threw up his brief and his queer clients. 
Turning then to the remaining opponent, the sewer 
authority, the inspector questioned their adequacy. 
They would find endless difficulties in maindrainage ; 
many nuisances were beyond their reach ; so were 
public lighting, the roads, and those universal 
tramps’ clubs, the common lodging-houses ; and 
they could not even deal with the article of pigs. 
This curious inquiry was barren, unless we regard 
it as the rehearsal of a comedy, for it was clear that 
Bareacres would have nothing to do with a Local 
— and the people at Gwydyr House made no 
order. 

Meanwhile the leaven worked, and the agitation 
proceeded. Meeting after meeting was called, 
until it became the stale resource of unknown 
jokers to issue nameless posters calling the men 
of Bareacres together, while they kept in the back- 
ground to watch the fun. At one of these Low Bethel 
appeared on the scene for the first time, and a voluble 
contingent spoke of incorporating the two townships 
into one. At the same meeting an enthusiast con- 
demned all boards, gas works, and water works as 
the offspring of Antichirst ; and advocated prayer as 
the sole remedy against the drought that oppressed 
them. ‘‘ Pray,” said he, ‘‘and the heavens will 
droprain. Ye live ina state of sin and are wicked 
men—reform and the blessed rain will descend.” 
But he lived in a sceptical age, that placed more 
faith in works than prayer, and only got laughter 
for his pains. An cld resident in Low Bethel 
created vast enthusiam by saying that for thirty 
years he had groaned under the monstrous rent and 
rates of that district, but now was alluwved to live 
free of rent and rates in Bareacres. 

Another huge meeting laid waste the feeble grass 
in the churchyard. A brass band again stirred 
their hearts, not, indeed, without the help of 
something still more potent than music. A fierce 
dispute arose, not as to who should be chairman, 
but as to who should determine the voting for that 
office ; and at last oil was poured upon the troubled 
waters by their worthy and genial parson volun- 
teering the delicate task. But when elected, the 
chairman was helpless to bridle the fierce orators 
around him. The meeting broke up in tumult 
with a motion to adjourn sine die. A third church- 
yard plebiscite held six months later had no happier 
result ; unity pointing rather to the status qué of 
dirt and freedom, than to such a solution of the 
laws of hygiene as generally comes out by local 
boards. The meeting was called for the discus- 
sion of the incorporation of our township with our 
two neighbours of High and Low Bethel. Visions 








of corporate dignities and Parliamentary represen- 
tatives flitted before the senators of the Bethels ; 
but in our township all parties were momentarily 
united, in seeing nothing but the substantial 
realities of three obstinate parishes each pulling a 
different way and striving for the mastery at every 
council meeting and in every question of the purse ; 
so that the scheme was dropped as a vision and 
nothing more, perhaps fitted for a self-denying 
ordinance, but not for a forcible race of small free- 
holders and 2lothiers of the north country. 

But this three-cornered proposal was only one of 
many ; so many, in fact, that their exact number 
and sequence remain one of the enigmas of histury. 
The township had Jost its natural leaders centuries 
before, and amongst the little millocracy engendered 
from the northern farmers of Bareacres, self- 
interest ruled in a narrow compass. It came to 
pass, therefore, that every proposal for local go- 
vernment was opposed not only as objectionable 
per se, but also as an attempt to get the power in 
that section of the district whence it emanated ; 
and the ancient fighting spirit once dedicated to 
the service of the barons of old, found ample scope 
in parochial dissension. 

At length it was thought that Bareacres was ripe 
for a partial scheme. A rough boundary line was 
drawn by the promoters across the township from 
east to west, and a petition was lodged at Whitehall 
for the constitution of all that part of it lying to 
the north of this line into a local board district, 
thus cutting out the most refractory element already 
mentioned as permeating in one of the hill-top 
hamlets—Collierfold. But no sooner was this 
petition despatched than an important minority of 
the ratepayers affected sent another in its track. 
This was for the annexation of their own section of 
the proposed district, as well as a larger section not 
included therein, to the district of Low Bethel on 
which it abutted to the south ; these two coveted 
sections forming a nice compact area of affluent 
rateable value which we may call Bethel-side. The 
total area thus proposed to be annexed was 600 acres, 
the boundary of which dovetailed into that of Low 
Bethel, and was so built over with cottages and 
mills as to be almost indefinable. Then followed a 
third petition ; that of the Low Bethel Local Board, 
who moved by the prayers of their abutting neigh- 
bours, consented to sacrifice themselves and receive 
them with open arms. 

Before entering into the second phase of this 
famous series of contests over the right of Local 
Government, it is necessary to present to the reader 
a clear idea of the battle ground, in order that he 
may more readily comprehend the evolutions of the 
various combatants. 

As we have said, a little beck running from 
north to south—-the colour of indigo—formed the 
connecting link and common sewer of the three 
townships of Bareacres and High and Low Bethel. 
The last of these, whose curious water history we 
have already recounted in that of their partners of 
St. Paul’s the Less, was the lowest of the three, 
and lay almost entirely on the east bank—a busy 
compact little district with 10,000 people in its 
square mile of bare hillside. On the northern 
boundary lay High Bethel, of similar population 
but larger area. Bareacres lay between the two 
like a wedge; but a long arm of the township 
reached down the stream, not only co-extensive with 
the Low Bethel boundary, but overlapping it by a 
field or two, the factory-lined beck being the 
boundary. In a general way the trade of the three 
townships was the same, a little coal, cotton, and 
chemicals, some machinery, a good deal of woollens, 
and an infinity of smoke. The railway also inter- 
sected them impartially with a station for each, 
running parallel with the disturnpiked road. Both 
High and Low Bethels were centres of industry, 
governed by local boards of great deliberative 
powers, looking long before they leaped across any 
sanitary difficulty ; and as we have already said, the 
restless population of each had broken bounds 
and flowed in Bareacres, which thus gained that 
unearned increment to which, greater men tell us, 
no one isentitled. Both High and Low Bethel had 
almost a generation’s experience of local govern- 
ment, which their enemies said might reasonably 
account for the insuperable dislike hitherto dis- 
played by Bareacres against that blessing. 

Besides these trading and social connections were 
other links. The water supply of Bareacres was 
mixed as well as precarious. Two companies doled 
out a meagre supply in the northern section, buying 
it of High Bethel, which again bought it of a dis- 
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tant borough, so that the consumers got it at third 
hand with three profits upon it. Low Bethel 
supplied a part of the southern section ; while cer- 
tain of the farmers and outlying cottagers were 
dependent on surface wells of suspicious character. 
Gas was supplied under conditions of the like kind, 
with this difference, that the gas works of both 
High and Low Bethel were part of the unearned 
rateable value of Bareacres, standing as they did 
Within its boundaries, the first being in the Board’s 
hands, and the second a private company venture. 
Other Boards there were, as will appear in the 
sequel. 

It was natural then that the two local boards 
should watch the progress of events in Bareacres 
with interest, lending a kindly ear to the advocates— 
chiefly large ratepayers of their own—of annexation 
schemes, and ready to act as honest brokers in the 
settlement of civil feuds. As the evidence became 
clearer and clearer that the ratepayers could not 
agree amongst themselves, the two powers, like 
other high contracting powers, grew tired of a bene- 
volent neutrality, and threw themselves heart and 
soul into the cause of the annexationists$ Low 
Bethel, for excellent reasons, taking the initiative. 


(To be continued.) 





LEACHING GOLD ORES CONTAINING 
SILVER. 


By T. Eexeston, Ph. D. 
(Continued from page 413.) 

3. Leaching the Impregnated Ore.—When the 
charge has remained a sufficiently long time in 
the vat, the cover is removed. As there is always 
a great excess of chlorine gas, which completely 
fills the space between the top of the ore and the 
cover, if it was lifted at once there would be a con- 
siderable escape of gas. In most works this is 
absorbed by water previous to the lifting of the 
cover, but as the gas is retained in solution it makes 
it difficult to settle the gold in the precipitation 
tanks, so that aspiration is frequently used to draw 
off the excess of gas and to collect it in a receiver, 
from which it is used for a subsequent charge. The 
introduction of the water for leaching the gold 
chloride must be done with precaution. In some 
works, in order to be certain of its equal distribution, 
the cover is lifted and gunny sacking is placed over 
the ore, previous to the introduction of the water ; 
in others the gunny sacking is placed over the ore 
before the cover is put on, previous to the intro- 
duction of the chlorine and without lifting it; 
the water is introduced in a hole through it and 
falls on the gunny sacking and is distributed over 
the ore. A much better way, proposed by Mr. 
C. H. Arron, is to place permanently under the 
cover and attached to it a coil of lead pipe filled 
with small holes. One end of the pipe comes through 
the cover so that the water is sprinkled all over the 
ore in fine jets. In this way the most gold chloride 
is dissolved in the least amount of water, so that 
the first solution which collects under the false 
bottom is very rich, while that above is compara- 
tively poor. In any case the vat is filled with water 
until it is about 3 in. deep over the whole surface 
of the ore, and the tub is allowed to stand until 
all the gas which is not absorbed by the water has 
escaped, which is done in from thirty to fifty minutes. 
The india-rubber tube E, Fig. 5 (page 412 ante), 
attached to the exit pipe below the false bottom, is 
turned down into the launder C, which like all the 
launders is hewn out of a solid stick of timber and 
is coated with tar. These launders are usually from 
4} in. to 6 in. wide and from 3 in. to4in. deep. The 
solution is allowed to run out very slowly, and 
water is introduced at the top of the vat as fast as 
it flows from the bottom. The yellow solution 
having a strong odour of chlorine, runs through a 
canvas filter into a vat 18 in. in diameter and 2 ft. 
deep. In this vat, 2in. from the bottom, a conical 
wooden funnel is placed, so that the rubber hose, 
1 in. inside diameter, can be slipped over the small 
end. The object of the canvas bag is to catch any 
ore or sand escaping from the tanks. Through this 
tube the solution is carried to the precipitation 
tanks. This is continued until the solution running 
through shows no trace of gold with an iron sul- 
phate solution. In some works, as at the Lincoln 
Mine, no filter is used. The solution is run into 
tanks 5 ft. in diameter to be settled, and is-drawn 
off from here to be precipitated. The use of the 
filter facilitates the operation. In the settling vats, 
or in the precipitation vats when there are no 


settling vats, it is the practice in some works to add 
32 Ib. to 40 Ib. of sulphuric acid at 66 deg. B., as it 
has been found by experience that in such cases the 
gold precipitates very freely from an acid solution. 
It usually remains in the settling vats about twenty- 
four hours. The following analysis of the gold 
solution taken from a charge of 3 tons of ore yield- 
ing 163 dols. to the ton, is given by Mr. Deetken. 
The sample was taken one minute after the open- 
ing of the discharge cock, and was allowed to settle 
twenty-four hours. , 
grains. 


Sulphate of alumina 6.98 
a magnesia 132.55 
lead 4.16 
pe soda ... 426.62 

Chloride of gold 10.44 
os iron 0.32 
+ copper 8.95 
= sodium 536.00 

Silica ... a ‘i saa 0.2 

Free chlorine, by difference 101.02 

Total 1227.28 


When the ore contains lead the soluble chloride 
is transformed into sulphate by the sulphates pre- 
sent, and gives the gold solution a milky appearance, 


,of gold when decanting the waste liquors. They 
| are made smooth on the inside to facilitate cleaning. 
The bottom must be made perfectly smooth and is 
|shaped in such a way as to allow of the easiest 
removal of the precipitated gold. It is made either 
in Portland cement, or asphalt and cement heated 
| together, and shaped as it cools. The precipitating 
|solution is generally introduced first, so as to 
neutralise as much as possible the excess of chlorine 
present in the gold chloride sulution, but care must 
| be taken not to introduce too much of it. It is 
| better to add a little afterwards rather than put in 
| too much at thecommencement. The gold solution 
is run into the tanks in such a way as to give it a 
|rotary motion. This facilitates the mixture with 
| the sulphate solution, which is already in the tank, 
|and causes the precipitated gold to collect. In 
|some works the sulphate of iron is not intro- 
|duced until the gold solution is all in the vat. 
| In order to be certain that all the gold is precipi- 
| tated, it is usual to save some of the strong gold 
| solution which runs out when the first discharge is 
|made, and to add some of the supernatant liquor 
| from the precipitating vat to a small quantity 
lof it. If this precipitates the gold it is certain 

















é ye Precipitating Vat. 
PT 7 — — 
‘INSERM 
i ‘i os | | 








Fig. 


but the greater part of this is left on the canvas 
filter, which must be frequently cleaned, If any 
of it were to remain in the liquor it would be pre- 
cipitated as sulphate by the vitriol, and would make 
the washing of the gold very difficult. In such 
case the liquor is drawn into a vat where the lead 
is precipitated by sulphuric acid. It is then de- 
canted and treated as usual. The washing lasts 


four to six hours, and is continued until the last | 


waters show no trace of gold. The ore is then 
allowed to drain. Sometimes all the waters from 
the last part of the washing and from draining, 
which are poor, are kept separate to be used 
on the next vat of ore. An assay of the ore 
in the vat is now made. If it is still rich, 
which is very rare, it must be again chlorinated. 
In some works, when it assays 15 dols. or over, 
the men are forced to do this at their own ex- 
pense. If the assay shows that the ore has been 
properly treated, it is shovelled out into a car and 
carried to the dump heap. This is somewhat labo- 
rious. In some works the transfer of the spent ore 
from one car to another is avoided by having a vat 
on wheels. It is rolled to the dump heap and there 
emptied. It requires some care to remove the ore 
from the top of the filter so as not to injure it. 
The labour is much reduced when the vat is sus- 


pended, as it can be turned over and the ore| 


in it shovelled out. In other works where the vat 
is suspended, the spent ore is not shovelled at all, 
but when the vat is turned down its contents is 
washed out into a sluice by a hose and disposed of 
in this way. The spent ore then falls down a slide 
a} into the spent ore car D', Figs. 3 and 4 (page 219 
ante). The vat when empty is ready for the next 
charge. Every day one set of vats are charged with 
gas, asecond remains ingas, and a thirdis filtered and 
emptied. When there are three or more impregna- 
tion vats, one set is filled every fourth day. Filtering 
and emptying is doneevery third day. When there 
are six or more, several are treated at a time. 

4. Precipitation and Fusion of the Gold.—The 
precipitating tanks, Fig. 9, vary from 54 ft. to 6 ft. 
Gin. in diameter at the top, and 6 ft. 6 in. to 7 ft. 
on the bottom, and are 2 ft. to3 ft. high. They 
have no false bottom, and are generally made larger 
at the bottom than at the top to prevent the adher- 
ence of the gold to the sides. They are coated like 
the solution vats, inside and out, or painted with 
parafiin paint, or are left without any paint of any 





kind, and are set entirely level to prevent the loss 
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| that there is an excess of precipitating reagent 
| retained in the vat, and that no more needs to be 
added. It has sometimes happened that after the 
leach water showed no trace of gold, and the 
discharge was stopped for a few minutes and again 
started, there was a precipitate for a few minutes, 
which would soon stop, and that this might be 
repeated several times. This is owing to the un- 
equal percolation of the water, and unless guarded 
against might be a source of considerable loss. 

The precipitating material employed is proto- 
sulphate of iron, which is prepared at the works, 
and is generally very acid. It is made by 
pouring one gallon of carboy sulphuric acid into a 
tub 4 ft. in diameter, 2 ft. 6in. high, filled with 
scrap iron covered with water, so that there is 
always an excess of iron. One gallon of acid 
makes a tubful of solution of the requisite 
strength. This solution is syphoned off into a 
vat, Fig. 10, 2 ft. 6 in. in diameter at the top and 





Fig. 10 !ron Sulphate vat. 
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3 ft. at the bottom and 3 ft. high, and is drawn 
from thence to be used in the precipitation tanks by 
| a rubber hose A, which is hung up when not in use. 
When green vitriol, iron sulphate, can be had 
cheap, a saturated solution of it is made, which is 
filtered before being used, but generally iron and 
sulphuric acid are cheaper. 

The gold in the precipitating tanks is generally 
allowed to settle for twelve to sixteen hours, or at 
least over night. Sometimes it is necessary to 
allow it to remain twenty-four to thirty-six hours, 
for the gold is so often exceedingly fine that a slight 
purple colour will easily be distinguished for a long 
time. So long as it can be seen, there is gold in 
suspension. The time usually depends on the heat 
of the weather, taking much longer in winter than 
in summer. When the clear supernatent liquor 
| shows no gold on testing, the upper part of the 
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liquor is removed with a syphon, or by tapping the 
tank at different levels, as little liquid as possible 
being left on the precipitate. As both of these 
methods require watching, the plan generally 
adopted is to use a flat piece of wood A, attached 
to a rubber hose C, Fig. 9. This is done in such a 
way as to keep the mouth of the pipe always under 
the level of the water, until there would be danger 
of the gold on the bottom being disturbed, 
when the width of the float prevents the liquor 
from being drawn off any further. When not in 
use the pipe and float are hung up, as shown by the 
dotted lines D, This method requires no watching. 
All the liquor flowing off after the precipitation of 
the gold is collected in large tanks and allowed to 
settle until place is required for other liquor, when 
it is drawn off. Very little gold is ever caught in 
this tank, so that it is only cleaned at long intervals, 
generally only when the yearly inventory is made. 

It is not certain that when the liquor appears 
clear to the eye that there is no fine gold in sus- 
pension, so that it is always safe to allow this liquor 
to flow through a filter of sawdust or sand, as at 
E, Figs. 3 and 4 ; it may then be safely allowed to 
tun to waste. If sawdust is used, it is burned after 
a time and the gold recovered from the ashes, if 
sand is used, when it is taken up it is chlorinated 
like the ore. Both of these methods are simple and 
effective of application, but they do not equal the 
precipitation of gold by charcoal. 

_ The precipitated gold, unless the ores are very 
rich, is allowed to collect for several operations. 
It is then dipped off from the bottom of the 
tank with a clean porcelain cr enamelled dish, 
and the bottom and sides of the vat are tho- 
roughly brushed with a small brush and washed 
with the least possible quantity of water, the final 
residuum being washed out with the hose from the 
bottom stop-cock of the vat, settled, and filtered. 
The precipitation tanks are kept covered and locked 





except when it is necessary to have them opened 

to remove the gold or toclean them. When they 

are not coated with the waterproof paint they | 
absorb a certain amount of the solution, so that 
when they become old or leaky they are burned to 

recover the gold from the ashes. They, however, 

last a very long time, 

The precipitate obtained is treated with a mixture 
of sulphuric acid and salt to free it from iron salts. 
It is first red and changes afterwards to a brown 
gold colour. The purified precipitate is placed in a 
cloth and strained to dry it, and is then squeezed 
by twisting to make it as dry as possible. When it 
is moderately pure it will fall after squeezing with 
a touch of the tinger, but when filled with impurities | 
it will not. These cloth filters are always kept | 
under water while they are not in use. When they | 
are worn out they are dried; a little nitre is 
sprinkled over them ; they are then burned and 
the gold recovered from the ashes. The gold is 
dried on a pan, but removed before it is completely | 
dry in order to avoid the loss of fine dust of gold, 
which is very mobile. Sometimes the precaution | 





must be kept on account of the small quantity 
of gold it is liable to contain. The solutions of 
glue and tannin which have been successfully used 
in some of the works in Europe, to collect the 
precipitates of silver, do not seem to have been 
successfully used upon gold. In order to prevent 
this loss Mr. H. C. Davis proposes to precipi- 
tate the gold from solutions by means of char- 
coal. According to him it requires 240 grains of 
charcual to precipitate 19} grains of gold, or about 
100 Ib. of charcoal to precipitate 2450 dols. To 
effect the precipitation, the gold solution, after it 
has been allowed to settle, is made to flow through 
charcoal that has been crushed to pass a sereen of 
twenty-five or fifty meshes. This is placed in 
barrels having a quartz filter on the bottom; 
1001b. of the crushed charcoal fill the barrel to a 
height of 28in. It is desirable that there should 
be two barrels, the gold solution being introduced 
into the first at the rate of 20 gals. per hour, the 
solution passes through it, flowing into the second at 
the same rate. This is done in order to be certain 
to catch any gold not precipitated in the first. The 








of using the cloth filter is not considered necessary. | liquor from here goes to a collecting tank, per- 
The gold is collected on a filter made of punched | fectly freed from gold, in order to precipitate any 
sheet iron covered with two or three thicknesses of | other metal that may be contained in the solution. 
ordinary filter paper and washed with water until it | As it may contain copper, all of this may be collected 
is sweet. It is then dried over alow fire and melted | as cement copper, and the remaining liquid allowed 
in a cast-iron or graphite retort with salt, borax, | to flow to waste. After 960 gals. of the gold solution 
and nitre. The gold is generally 800 to 900 fine, had passed over the charcoal no traces of gold could 
sometimes 960, the impurities consisting for the| be detected in the solution passing out of the 
most part of iron and lead. From 175 dols. to| barrel. Notwithstanding, two barrels are always 
400 dols., and sometimes more, are taken from the | advisable in case of accident. 
tank ata time. Ninety-five percent. of the gold is} At Deloro, Canada, the lime contained in the 
extracted. |ore gives a voluminous precipitate with the iron 
This method of precipitation has been almost |sulphate, which was principally of calcium sul- 
universally employed up to within a few years. phate, with the gold. In order to avoid this the 
It is difficult, because the fine gold remains so long | lime was for a time precipitated with sulphuric 
in suspension, a purple colour being seen in it | acid, but this was found too tedious and had to be 
for several days, and because all the wash water!abandoned. When the precipitation by charcoal 
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was used it was found that the precipitation of the 
gold was complete.* It was proved that the lime, 
after the liquor passes through the charcoal, under- 
goes such a chemical change that it is no longer 
precipitated, either by the iron sulphate or sulphuric 
acid, although itis by oxalate of ammonia. When 
a certain volume of the solution has passed through 
the charcoal it is removed in wooden trays and 
dried in the air and burned in a muffled furnace. 
The ash is treated with muriatic acid and washed 
with water in order to remove any soluble salts. 
It is then dried and melted in a crucible with 
fluxes and usually gives very fine gold. In order 
to ascertain the exact precipitating value of the 
charcoal filter at different heights in the barrel, 
5400 gallons of one solution were allowed to pass 
through a bed of charcoal 20 in. thick. The filter 
was divided into four equal parts of 5in. each, and 
these were separately burned. The upper stratum 
gave 2 oz. 95 grs., the second 2 oz. 99 grs., the third 
1 oz, 222 grs., and the last 1 oz. 62 grs. 
(To be continued). 








VERTICAL PLATE-BENDING MACHINE. 

On page 440 we illustrate a large vertical plate- 
bending machine made by Messrs. Francis Berry and 
Sons, of Sowerby Bridge, and lately supplied to Her 
Majesty’s Dockyard, Chatham, The machine is 
— of bending steel plates 10 ft. wide, 2 in. thick, 
cold, 

The rollers are of cast iron with steel shafts running 
through the centre; thefront roller is 36 in. in diameter, 
and the two back rollers each 27 in. in diameter. The 
front or bending roller is arranged for adjustment from 
behind, thus leaving the front of the machine entirely 
clear ; this roller is also arranged to lift out, so that 
the plate when bent can be easily removed. 

The machine was satisfactorily tested to its full 
capacity at the works under the inspection of one of 
Her Majesty’s engineers. As will be seen from the 
illustration the machine is unusually large and power- 
ful, the weight being 85 tons. 

A similar machine, but of lighter construction, has 
also been supplied to the Baltic Iron Shipbuilding and 
Engineering Compa? St. Petersburg. 








COLD IRON AND STEEL SAWING 
MACHINE. 

We have received from Messrs. Lee and Hunt, of 
Crocus-street, Nottingham, some very excellent ex- 
amples of cold sawing performed by the machine illus- 
trated on page 437. Among the specimens is a slice 
taken from the end of an H beam 12in. deep, and 
removed without any distortion, The saw, which is 
now in the Manchester Exhibition, is 24 in. in dia- 
meter, and will cut through a 54-in. round steel bar in 
about sixteen minutes, which is much less time than 
it would take to get the bar hot in a smith’s fire. The 
work is clamped to a table, which can be adjusted end- 
wise, and the saw is fed up to it automatically. The 
saw spindle is driven by a wormwheel actuated by a 
worm carried along by the saddle, The feed motion is 
operated by a screw running the entire length of the 
bed, and driven by worm gearing at the right-hand 
end. This worm receives its motion through bevel 
gear from the main driving shaft, which is itself ro- 
tated by the belt seen to the left of the figure. There 
is a quick return motion, driven by a cone pulley, to 
carry the saddle back again after the cut has been 
completed. The saw runs in a trough of water which 
is fixed to the side of the saddle and travels with it. 





THE POUGHKEEPSIE BRIDGE. 

Tuk bridge which we illustrate on page 441 is to 
cross the Hudson at Poughkeepsie, New York State, 
and forms a link in the railway systems between the 
New England States and the West and South, the 


traffic at present being interrupted by the river. One | P' 


special advantage of the work will be the formation of 
an unbroken communication with the anthracite fields 
and the Western and Southern States. As will be seen 
from the illustration, the bridge has four piers in the 
river. These piers are of masonry resting upon timber 
caissons, which are dredged down to about 125 ft. 
below high water. These caissons are 60 ft. by 100 ft., 
with twelve pockets left open for dredging, and which 
will be filled with concrete after the caissons are sunk, 
The masonry will be built on timber grids, 46 ft. by 
100 ft. by 10 ft. deep, with temporary sides, and sunk 
to rest on the top of the caissons, which will be 20 ft. 
below high water. The masonry piers are 24 ft. thick 
and 86 ft. long, and their tops will be 30 ft. above high 
water. From that level to the lowest point of the 
superstructure—100 ft —will be steel towers, 16 ft. by 
60 ft. on the base and 16 ft. by 30 ft. on top, made of 
eight columns well braced together in all directions. 
The wind pressure provided against is 30 1b. per square 
foot upon the exposed surface of the spans and towers 


and the area of the trains. The pressure on the caisson 
bases is about 3 tons per square foot, and the material 
upon which they rest is hard gravel. The principal 
changes from the original plan of this bridge, as de- 
signed some fifteen years ago, are, substitution of steel 
towers for masonry, which diminishes the pressure on 
the foundations ; the substitution of three cantilever 
spans of 548ft. each and two connection spans of 
525 ft. each for five disconnected spans of 525 ft. each. 
This change enables the Union Bridge Company, who 
are the engineers of the work, to erect the three canti- 
lever spans witbout staging in the river. It also gives 
more waterway between the piers, and a clear height 
of 160 ft. instead of 130 ft. in three spans, 

It is expected to pass trains over this bridge before 
December 31, 1887. When it is considered that the 
river part of this bridge is equal to three cantilever 
bridges of longer span than that at Niagara, and of 
about the same height, and with three-fourths of a 
mile of viaduct on the shore, making in all about 
14 miles of double track bridge, the task appears to be 
a great one; and yet it will be done. The cost of the 
bridge will be about 500,000/. We are indebted to the 
Scientific American for the foregoing particulars. 





THE ACME POSITIVE WATER METER. 

THE Acme positive water meter is the invention of 
Messrs. Ahrbecker and Grew. It is of the piston class, 
and the flow of the water is controlled by a DPD slide 
valve, the feature of novelty being the means by which 
this valve is operated. Hitherto when such valves 
have been employed in water meters they have been 
moved directly by the piston, or by some part con- 
nected to it, and there has been a great difficulty in 
getting the valve over when working at slow speeds. 
To aid the piston tumbling weights, spring and other 
devices, have been had recourse to in order that the 
valve might be carried to the end of its stroke and 
close the ports securely. Now in the Acme meter 
these appliances are superseded by an auxiliary piston 
and slide valve, which work the D valve. The auxi- 
liary valve is operated by the main piston, and admits 
pressure to a small cylinder, the piston of which is 
connected to the [ID valve. A very small force is 
sufficient to move the auxiliary valve, which is con- 
trolled by a lever operated by tappets on the main 
piston-rod. These tappets enable the meter to be 
adjusted or set so that the indications of the dial shall 
be exactly correct, for by moving them backwards or 
forwards the stroke of the piston, and consequently 
the capacity of the cylinder, can be varied. 

These meters have been subjected to tests by several 
observers, and found unusually accurate. r. John 
Taylor tried one at the Ditton Works of the Lambeth 
Water Company, and reported that it was correct. 
Mr. Charles Minns has tested a meter at pressures 
varying from 8 lb. to 150 1b. per square inch, and has 
invariably found it to measure accurately. Mr. Edward 
Easton has also reported favourably on it. 

There is no doubt that a really reliable water meter 
is greatly wanted, and would find extensive applica- 
tion in all parts of the country if it could be produced 
cheaply, and could be trusted to work without much 
attention. It is claimed that the apparatus we have 
described fulfils these ends, and if that be so, it cannot 
fail to be of widely extended use, In ay places 
consumers, for purposes other than domestic, have the 
right to have their water measured by meter, and 
generally find it to theiradvantage to avail themselves 
of this privilege. 





NEW DOCK IN FIFESHIRE. 

AN important step has just been taken which has 
for its object the development of the extensive fields of 
rich coal which are known to exist in Mid and East 
Fifeshire ; we refer to the completion and opening of 
a large dock at Methil, near the mouth of the Forth. 
A large portion of the coalfields referred to is the 
roperty of Mr. R. G. Erskine Wemyss, of Wemyss 
Castle, and is of enormous value. In the more limited 
acceptation of the term, the fields in question may be said 
to lie between the towns of Leven and Kirkcaldy ; and 
hitherto the port of Burntisland has been the one which 
has chiefly served the county in its middle and western 
portions for the shipment of coal, in which there is 
an immense trade to Continental and other foreign 
ports. But Burntisland Dock, notwithstanding its 
great facilities for shipping coal, has not always been 
equal to the demands which have been made upon it, 
more especially during the busy season. On one or 
two occasions strenuous efforts has been made to con- 
vert the port of Kirkcaldy into an important seat of 
the coal shipping industry, but hitherto the effort 
has been completely frustrated by contending 
interests, which need not here be enlarged on. Then, 
again, there is the port of Leven itself, where 
there has for some ten years or so been a harbour 
which was specially designed to serve the coal trade 
of the district, but through want of sufficient expendi- 


much deliberation and many negotiations, Mr. Wemyss, 
when he came of age and into the possession of his 
extensive property a few years ago, determined to 
erect Methil into a suitable port, the site of which is 
only about a mile distant from Leven, in a southerly 
direction. 

The excavations for the Methil Wet Dock were 
commenced in the month of March, 1884. Several 
times the works were delayed by easterly gales, but 
by perseverance on the part of the several contractors, 
they were completed so as to be formally inaugurated 
on Thursday, 5th of May. The dock is not a large one 
in the ordinary sense of the term, but it is considered 
capable of accommodating enough shipping to take 
on board as much as 3000 tons of coal per day. Its 
length on one side is 625 ft. and on the other 575 ft., the 
average length being 600 ft. ; and the breadth is 350 ft. 
The depth of water provided in the dock is 25 ft. at 
ordinary spring tides, and the depth on the sill is 23 ft. 
There is a lineal quay space of about 1900ft., and 
the water area is 4% acres. Most of the land covered 
by the dock works was reclaimed from the sea, 
There is an entrance channel to the dock proper 
94 ft. wide, and this is prolonged seawards for a con- 
siderable distance, its depth also being 25ft. The 
gates of the dock, of which there are two pairs, were 
made by Mr. George Lawson, contractor, Glasgow, 
and are of a very substantial type. The outer pair 
form a barrier against the waves, and the inner pair 
keep the water in the dock when the tide is not full. 
In both cases the gates are 50ft. wide. The material 
excavated from the site of the dock was rock and hard 
clay. Much of the latter was rendered available for 
brickmaking. The dock walls consist of concrete, 
with a heavy coping of Welsh grey granite, and they 
present a very solid and substantial appearance. 
Aberdeen granite of the best quality was used for the 
special stones required for the dock sill and the hollow 
quoins of the gates. The quay area around the dock 
is most ample, and lines of rails are laid down of 
sufficient extent to afford space for some 300 or 400 
wagons, 

On the eastern side of the dock, which is exposed 
during storms to a very heavy sea, a most substantial 
concrete sea wall has been erected, which becomes a 
parapet standing 15 ft. above high water of ordinary 
spring tides, and is 10 ft. above the level of the quays, 
This sea wall, which extends for a distance of 1820 ft., 
is 25 ft. in average height, and is 12 ft. thick at the 
foundation and 6 ft. in thickness at the top. The wall 
is built with a curved batter. An improvement has 
been carried out on the old outer harbour by adding a 
heavy ashlar pitching along the western wall. A 
re Py eet bar about 270 ft. in length, has 
been built alongside the entrance channel, and will 
shelter from the south-easterly gales vessels entering 
the dock. It is 25 ft. in width at the top, and is 
brought up to a height of 6 ft. above the levelof high 
water at the ordinary spring tides. 

At this stage it may be mentioned that the Fife Coal 
Company, tenants of Mr. Wemyss, have a line of rail- 
way of their own to be worked by themselves, running 
from their pits in the neighbourhood. The company 
will do their own shunting at the dock, and Mr. 
Wemyss will attend to his, but the North British Rail- 
way Company will run his wagons under a mutual 
arrangement to the quays. Mr. Wemyss will also 
share in the proceeds from passenger traffic. Messrs. 
Bowman and Co., the other mineral tenants on the 
estate, have also arrangements made for getting their 
minerals shipped at the new dock. 

There are three coal hoists or shoots, two of them on 
the west side of the dock, and the other at its upper 
end ; while on the east side of the dock the loading is 
done by means of a travelling crane. The power for 
working these shoots and the crane, as also the dock 
gates, is obtained from an accumulator weighing 
74 tons, which is contained in the engine-house 
situated near the gates and on the western side of the 
dock. The accumulator is actuated by a steam engine 
of 120 horse-power. All the machinery just referred 
to was supplied by Sir William Armstrong, Mitchell, 
and Co. The hydraulic connections run all round the 
dock underground and supply the necessary power 
where and when required. The arrangement of the 
coal shoots is very ingenious. At two of them the 
wagons are raised on the stage of the shoot and their 
contents are in a few seconds tipped into the holds of 
the vessels lying alongside. The empty wagons are 
then lifted up to a high-level railway siding, and then 
run away without power being applied, the rails es 
laid with a gradient of 1 in 75. In this way the ful 
wagons following up to the shoot are not interfered 
with, and the empty ones can afterwards be shunted 
as required. The third shoot is of a more simple con- 
struction, being without the high-level railway. The 
apparatus works very rapidly and quietly and is under 
the most perfect control. 

For enabling the machinery round the dock to be 
worked by night, a complete electric light installa- 
tion has been fitted up on the Thomson-Houston 
system. There are two dynamos, each working ten 








* Transac, Inst. Mining Engineers, \ ol, xi., page 196. 





ture of money, and certain natural causes, the harbour 
there built inno way met the local demand. After 
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Wharton, and Dowie, of London, were the contractors 
for the electric lighting. 

The works of the Methil Wet Dock were designed 
and carried out by Messrs. Cunningham, Blyth, and 
Westland, civil engineers, Edinburgh. Mr. Edmund 
H. Byng, C.E., was the resident engineer, and Mr. 
D. Gibb was the inspector under the engineers for 
Mr. Wemyss. Messrs. Waddell and Gibson, Edin- 
burgh, were the contractors. The total cost of the 
works, machinery, dock gates, &c., has been about 
100,000/. 


NOTES FROM THE SOUTH-WEST. 
Gloucester and Birmingham Navigation.—The half- 
early meeting of the Sharpness Docks and Bristol and 

Birwinghas Navigation Company was held on Wednes- 
day at Gloucester. Mr. A. J. Stanton, chairman of the 
directors, presided. The directors’ report stated that 
there had been an improvement in the trade of the 
Gloucester section of the undertaking, but a falling off 
in the Birmingham section, due partly to the severity of 
the winter. The engineers had made surveys at Shep- 
perdine, the site suggested for a new entrance to the 
canal six miles below Sharpness, and the place had been 
found in every way desirable. The report was adopted 
and the retiring directors were re-elected. 


Bristol Municipal Indebtedness.—The general liability 
of the Bristol Town Council is 169,583/., while the in- 
debtedness of the council in respect of the Docks Estate 
is 181,000/. mortgage or bonds, and 1,412,958/. stock. 
The indebtedness of the Bristol sanitary authority is 
$92,150/., out of 646,387/. which has been borrowed. 


Plymouth.—The Plymouth Town Council, at its last 
meeting, unanimously agreed that asite on the Tavistock- 
road in the possession of the council should be appropriated 
to a technical school, which is to form the Piymouth 
Jubilee Memorial. The chairman of the Water Committee, 
replying to a question, said he was not at preens pre- 
~~ with information regarding certain trial pits on the 

ead Weir site. 


Water Supply of Bath.—On hema Mr. 8. J. Smith, 
Local Government Board inspector, held an inquiry at 
the Guildhall, Bath, into an application made by the 
Town Council for a provisional order to borrow 20,000/. 
for works in connection with the local water supply, the 
items being as follows: Carrying out Deacon’s waste 
water meter system, 8949/.; mains to Twerton, 1261l, ; 
mains to Weston, 120/.; Beaconhill mains, 250/. ; 12-in. 
main from Walcot Church to Sawclose, 850/. ; 9-in. main 
from Sawclose to Old Bridge, 420/.; meters on leading 
mains, 650/. ; Bathwick Hill supply, 1500/. ; service reser- 
voir on Lansdown, 10002. ; new engine at Charlcombe 
Works, 500/. ; fire mains, 2000/. ; extension of mains for 
three years, 2500/. There was no opposition to the appli- 
cation. 


Mevagissey.—The breakwater and harbour works at 
Mevagissey have been contracted for by Messrs. Hill, 
Leicester, and Co., the builders of the breakwater at 
Newlyn West. The works have been already commenced. 
It is affirmed by experts who have seen the plans that on 
the completion of the scheme Mevagissey will have the 
safest and most commodious tidal harbour in Cornwall. 


Convict Labour at Pembroke.—The officers of the Pem- 
broke Dockyard have been asked to report on the em- 
ployment of convict labour in the dockyard. The absence 
of work upon which convicts could be continuously 
employed makes it improbable that the interests of the 
regular employés will be materially affected. 


_ National Institute of Wales.—A meeting of the execu- 

tive committee of the proposed National Institute of Wales 
was held at Cardiff on Wednesday, Mr. J. T. D. 
Llewelyn in the chair. A letter was read from Sir 
Samuel Griffith accepting the position of one of the 
patrons of the Institution, Sir Samual expressing his 
warm approval of the scheme. It was decided to ask the 
South Wales Institute of Engineers to form one of the 
affiliated societies, and to co-operate in promoting the In- 
stitute. Mr. Llewelyn and others expressed confidence 
in the success of the Institute. 


Marine Engineers’ Union.—A meeting of marine engi- 
neers was held at Cardiff on Friday to receive a deputa- 
tion from the executive committee of the Marine Engi- 
neers’ Union, who explained the objects, operations, and 
a of the organisation. Mr. J. Colville moved, 
and Mr. F, Parnell seconded, a resolution approving of the 
union and of the formation of a branch at Cardiff. This 
was agreed to. On Thursday a branch was also opened 
at Newport. 


Swansea.—The general export trade has been active. 
Last week’s coal shipments amounted to 22,922 tons; 
sage fuel was also exported to the extent of 4850 tons. 

he shipments of tin-plates amounted to 81,825 boxes— 
the largest weekly export this year. Some improvement 
1s noticed, it may be added, in the tin-plate trade. 


Pontypridd, Caerphilly, and Newport Railway.—The 
Bill promoted by the Pontypridd, Caerphilly, and New- 
port Railway Company in the present session of Parlia- 
ment came before a select committee of the House of 
Commons of Monday and was ordered to be reported to 
the House. The Pontypridd, Caerphilly, and Newport 
Company has —_ to double the Brecon and Merthyr 
line by means of the proposed Machen loop and also the 
intervening portion of the Brecon and Merthyr line 
between the termination of the new line and the junction 
of the Rhymney Railway at Senorita & the Brecon and 
Masthyr to divide with the Pontypridd, Caerphilly, and 

ewport the gross road tolls, free from all maintenance 
charges and deductions of every kind. The Bill, it should 








be stated, seeks to construct a new line about two miles 
in length in connection with the Brecon and Merthyr 
system for the purpose of accommodating the increasing 
coal traffic between Newport and the Rhondda Valley. 


The Mumbles Head.—Dredging operations were com- 
menced on Monday night with the Abertawe dredge at 
the Mumbles Head for the purpose of testing the depth 
of the clay, increasing the depth of water, and generally 
preparing for a future harbour of refuge. 








MISCELLANEA. 
Tue Havre Maritime Exhibition was officially opened 
on Saturday. It is, however, very far from complete. 


Herr George Sig], who was the first to establish a steam 
machine factory in Australia, died on Monday in his 76th 
year. 

A number of smiths have been discharged from Ports- 
mouth Dockyurd, others have submitted to a reduction in 
wages, 

Admiral Lord John Hay, G.C.B., has been appointed 
Commander-in-Chief at Devonport, in succession to Ad- 
miral Phillimore. 


In 1886 the total number of accidents from machinery 
in factories and workshops in the United Kingdom was 
6656 ; of fatal accidents, 316, 


The House of Commons Select Committee appointed 
to consider the Bill promoted for the amendment of the 
law relating to the rating of machinery met last week. 


A St. Petersburg telegram of 7th inst. states that a new 
law has been promulgated raising the import duty on pig 
iron, — iron, steel, and articles manufactured from 
these metals. 


A portion of the Grimsby Docks will shortly be lit with 
the electric light. The work is being carried out by 
Messrs. Drake and Gorham, 2, Princes Mansions, Vic- 
toria-street, S.W. 


The commencement of the Great North Sea and Baltic 
Canal has been fixed for June 6, and it is expected that 
the ceremony will be attended by the Emperor, the Crown 
Prince, Prince Bismarck, anda crowd of German sove- 
reigns. 


The number of vessels passing through the Suez Canal 
last year showed a falling off of 524 compared,to 1885. The 
net tonnage showed a decrease of 568,097 tons, and the 
transit receipts a decrease of 5,680,049 fr., the same rate 
of dues being levied for both years, 


The Austrian ironclad Stéphanie, recently launched 
at Trieste, is a steel armour-plated turret ship, with a 
central citadel. The maximum thickness of the plating 
is 9in., the displacement is of 5100 tons, and the engines 
are to be 8000 indicated horse-power. 


Messrs. Yarrow and Co. have tried another first-class 
torpedo boat built for the English Government ; ste is 
135 ft. long, 14 ft. wide, and 105 tons displacement. The 
engines are triple-expansion of 1500 indicated horse- 
power, and the speed attained was 23 knots per hour. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom for the week ended May 1, 
amounted, on 15,404 miles, to 1,202,850/., and for the 
corresponding period of 1886, on 15,2694 miles, to 1,243,409/. 
—an increase of 134? miles, or 0.8 per cent., and a decrease 
of 40,559/., or 3.2 per cent. 


The Anglo-American Brush Electric Light Corporation, 
Limited, are issuing 5000 shares of 5/., of which 3/. is to 
be called up at once. These are being offered to the 
existing shareholders at par. Dividend will accrue on all 
payment as from January 1, 1887, thus placing these 
shares on a par with the existing 3/. paid shares of the 
corporation. 


The Dutch Government contemplates the construction 
of a railway on the Island of Sumatra, for the purpose of 
utilising some coalfields discovered about twenty years 
ago. The coal is stated to be superior in quality to the 
best English coal, and the yield is estimated at 200,000,000 
tons. The work on the railway is to extend over six years, 
and the cost will be about 16,000,000 fl. 


A marine pier is being erected at Folkestone, Messrs. 
Heenan and Froude, of Manchester, being the contractors. 
The estimated cost is 24,700/., which is the smallest capital 
employed by any of the large pier companies in England. 
The pier is to be 700 ft. in length and 30 ft. wide, and 
already the concrete sea wall is nearly complete, and the 
first screw-pile has been driven. The contractors hope to 
complete the undertaking, so far as the pier itself is con- 
cerned, by August next. 


A Times telegram announces that the secretary of the 
United States Navy has awarded to the Bethlehem Iron 
Works, Pennsylvania, contracts for the supply of 1400 
tons of steel gun forgings, and 4500 tons of steel armour 
plates, costing 4,512,938 dols. These are to be employed 
in making a beginning with the new American Navy, 
Congress having authorised these contracts with a view 
to secure ‘an establishment within the country that can 
make the required guns and armour. 


It is announced that a contract is to be made between 
the firm of Nordenfelt and the Hungarian Government 
for the establishment of a small arms factory at Buda- 
Pesth. The capital to be invested is 4,000,000 fi., of 
which 1,000,000 fi. is to be paid as caution money. The 
Hungarian Government allots land rent free to the com- 
pany, with exemption of taxes for fifteen years and 
exemption of duty on imported machinery. It also 
guarantees an order for 400,000 rifles, to be delivered in 
two years. 


A Parliamentary paper issued by the Board of Trade 








shcws the number of casualties at sea attended with loss 
of life which occurred on the coasts of the United Kingdom 
or were reported as having occurred abroad during the five 
years ending June 30, 1885. The total number of vessels 
so lost was 2482, and of lives 15,071, and of these 206 
vessels and 883 lives were lost through collision. Of the 
remainder 267 vessels and 1541 lives were lost through 
foundering ; 538 vessels and 3616 lives through stranding ; 
696 vessels and 1448 lives from other causes; and 775 
vessels, containing 7583 persons, were reported missing. 


At the meeting of the Metal Plate Workers’ Technical 
Association, held at the Industrial Hall on Saturday, 
May 7, Mr. C. T. Mills, M.I.M.E., in the chair, Mr. R. 
Hale read an interesting paper on ‘“‘ Brazing,” in which 
he described in a very practical manner the construction 
of the braziers’ hearths, the best fuel for brazing purposes, 
the supports to hold articles while being brazed, the manu- 
facture of hard and soft spelter, and the use of the blow- 
pipe: A discussion followed the reading of the paper, and 

Ar. Hale having replied, a vote of thanks to him for his 
interesting paper and to the chairman closed the proceed- 
ings, 

Mr. Barbour has asked in the House of Commons 
whether it was true, that when a vessel was laid down in 
any of the dockyards it had been decided to obtain from 
the chief of the steam branch of such dockyard an esti- 
mate for the engines, to consider such ¢stimate in connec- 
tion with the tenders from private firms, and should the 
comparison be favourable to the official estimate that the 
engines would then be constructed in the dockyard. 
Lord G. Hamilton, on reply, said, the statement was 
only true so far as it refers to the machinery of two gun- 
boats of the Rattler class about to be built at Devonport. 


In a return of the British directors of the Suez Canal, 
there is a table showing the Ly sagen percentages of 
the shipping and tonnage of the various nationalities 
using the canal. This shows that for 1886 Great Britain 
still maintained its position, being within a fraction of 
77 cent. of the total net tonnage. France has slightly 
fallen off, being ot per cent. instead of 9 per cent. for the 
previous year. Holland remains at 4 per cent. of the 
total as in 1885. Germany has advanced from 3.14 per 
cent. in 1885 to 3.69 per cent. in 1886. A slight advance 
may also be noticed in the position of Austria-Hungary, 
while Italy has somewhat declined. 


Messrs. G. Baghino and Co., the London representatives 
of the Salvage Association of Genoa, have received news 
of the successful raising and floating of the steamer 
Gyptis, belonging to Mesers. Yraissinet and Co., Com- 
pagnie Marseillaise de Navigation & Vapeur of Mar- 
seilles, which foundered in 50 ft. of water near Porto- 
ferraio on the Mediterranean (where there is no rise or fall 
of tide) in October last. The Association in question is a 
new enterprise formed by Messrs. Giuseppe Baghino and 
Yigli with others, and they have only recently launched 
their first vessel, the Utile, which has been built ex- 
pressly for carrying out salvage operations in the Medi- 
terranean. Another large vessel with more powerful 
appliances is now being constructed by the same Associa- 
tion. 


Something practical is to be done in the matter of the 
defective bayonets and cutlasses, for Mr. Hanbury has 
= notice that in Committee on the Army and Navy 

stimates respectively he would move to omit the pay and 
pensions of General Sir John Adye, former Director of 
Artillery ; General Manley Hall Dixon, Major-General 
Frederick Close, and Major-General George Fraser, former 
superintendents of ‘the Small Arms Department; Mr. 
Thomas Perry, late foreman at Enfield Factory ; Admiral 
Henry Boys, Her Majesty’s ship Excellent ; and Admiral 
Sir Arthur Hood, former Director of Naval Urdnance— 
these officials being the persons among whom, as the 
Secretary for War stated in this House, the responsibilit 
must be shared for the issue to the men of Her Majesty's 
Navy ef disgracefully defective weapons, 


The Sans Pareil was launched from the Thames Iron 
Works yard on Monday. The following are the chief 
elements of design: Length, 340 ft.; breadth, 70 ft. ; 
depth, 37 ft. 6 in. ; displacement in tons, 10,470; engines, 
7 indicated horse-power natural draught, and 12,000 
indicated horse-power forced draught, by Messrs. Hum- 
phrys, Tennant, and Co, Armament: Two 16 in. 111- 
ton guns, twelve 6 in. 5-ton guns, nine 3-pounder quick- 
firing guns, one 10 in. 29-ton gun, twelve 6-pounder quick- 
firing guns, two 1 in. Nordenfelt guns, eight"14 in. White- 
head torpedo tubes, and four 0.45 in. Nordenfelt guns. 
The Sans Pareil has 170 water-tight compartments, neces- 
sitating the introduction of 969 water-tight doors, scuttles, 
and valves, and the steam engines, main and auxiliary, 
amount to 55 in number. The dead weight of the Sans 
Pareil is stated to be 6000 tons, a greater weight than any 
launched in this country since the Great Eastern. 


The composite sloop Buzzard has been launched ‘from 
Sheerness Dockyard. She is the first of a new class of 
fast heavily-armed composite sloops designed by Mr. W. 
H. White. She is unarmoured, but her vital parts are 
protected by a steel deck extending the entire length of 
the ship. The principal dimensions are as follows: Length 
between perpendiculars, 195 ft.; breadth, 30 ft. ; mean 
load draught, 12 ft. 2 in. ; displacement at load draught, 
1075tons ; weight of hull, 584 tons, She is to be fitted 
with triple-expansion engines which will be supplied and 
fitted by the Barrow Shipbuilding Company, and is esti- 
mated to develop 2000 horse-power. The armament of 
the Buzzard will consist of eight 5-in. steel breechloading 
guns, which will be mounted on Vavasseur fittings, four 
1-in, Nordenfelt machine guns, and four .45-in. Gardner 
machine guns, She is to be barque-rigged, and when 
ready for sea will be manned by a crew of 120 officers and 
men. The estimated cost of the Buzzard when armed 
and fully equipped is 68,219/, 
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Tue railway up Mount Pilatus on the Lake of 
Lucerne, now in course of construction, has perhaps 
the heaviest gradients of any line yet laid, they being 
in some ‘parts 480 per 1000, or 1 in 2.08, whereas the 
heaviest of the well-known) Vitznau-Rigi line do not 
exceed 250 per 1000, orl in 4. The position of Pilatus is 
well known to all Swiss tourists, and the view from its 
summit is finer than that from the famous Rigi, but it is 
less popular than the latter mount.on account of the 
difficulties encountered in its ascent as compared with 
the easy access of the Rigi, which has its railway in 
addition. 

The Pilatus line starts from Alpnach and ends at the 
signal post called the ‘* Esel,” The length is about 
44 kilometres, or 2.77 miles, and in this length there 
is a rise of 16364 metres, or about 5382ft. The plan 
and léngitudinal section (Figs. 1 and 2, above) will 
give an idea-of the difficult nature of the line, the fre- 
quent and sharp curves, and the heavy gradients. 

As doubts existed as to the suitability of the rack 
rail system, as generally adopted, on account of the 
diminished action of gravity on such inclines as those 
of 480 per 1000, it was resolved to put this to the test, 
and a short length of the line was laid to prove experi- 
mentally how a rack rail would behave under these 
circumstances. This experiment fully confirmed the 
doubts which had been formed, as the pinion nearly 
always rose out of gear when the full werk was put on, 
This—the Rigi systen:—having proved unsuitable for 
the present case led to the adoption of the double 
central rack rail, as shown in Figs, 3 to 8. These 
views also represent in dotted lines the driving pinions 
and the automatic brake pinions, the pinions being in 
both cases the same. See also the two-page plate. 

The rack rail is made in sections of 3 metres (10 ft.) ; 
the steel of which it is made, is rolled with a shallow 
groove, Fig. 8, to embrace the channeliron with a deep 
channel on which it is mounted, and which, in turn, is 
bolted and rivetted to channel iron cross sleepers let 
inte the masonry (Figs. 6 and 7). The central rail is 
furnished with teeth on each side, the axis of the 
driving pinions being at right angles to the plane of 
the railway, Fig. 11; any tendency to lift out of gear 
is mutually resisted, and thus perfect security is ob- 
tained as far as regards the danger. 

The construction of the line had to be carefully con- 
sidered, as any system of sleepers and ballasting would 
of course not answer on such an incline ; it was neces- 
sary to take great precautions to prevent creeping 
down hill, and yet at the same time to make ample 
allowance for contraction and expansion for the diffe- 
rences of temperature, which in such a situation are 
very great, varying between -4deg. in winter to 
104 deg. in summer, or in all 108 deg. Fahr. The 
portion of the line which is already laid shows that the 
precautions taken are fully sufficient, and the whole 
gree the impression of extreme solidity and great 
durability. It may be remarked, that to obtain a 
maximum of accuracy the rack is milled out of solid 
steel bars, and the lengths of the sections of the rack 
not being more than 3 metres (10 ft.) no practical in- 
convenience is caused by the pinions passing from one 
length to the other under extremes of temperature. 

he sleepers are bolted down with sling bolts which 
bind the masonry of the road bed and the iron super- 
structure into one solid mass. The ine and car, 
Figs. 9 to 18, are combined on the same under-frame 
with the object of saving the weight, which would have 
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been increased had they been separate ; several incon- 
veniences result from this arrangement, but the saving 
in weight was the paramount consideration ; the trac- 
tive (or more peoperty pushing) force amounts to) 
nearly one-half the total weight of the train, and any | 
increase of weight means increase of engine power and 
provision for coal and water. The principal dimensions 
are given on. the views of the engine. 

To reduce the resistance as much as possible the 
running wheels are made without flanges, the train 
being guided laterally by. flanges on the central drivin 
Pinions, Fig. 19, which embrace the central channe 
iron forming the bed of the double rack rail, Fig. 16 ; | 
this reduces the friction materially, especially on the | 
curves, and also obviates the po ke: to mount or 
jump the rails. The manner in which the power of the 











engines is transmitted to the gearing is evident from 
the engravings, and to compensate for the difference of 
distance traversed by each pinion se vay ay in pass- 
ing the curves, and also to provide for any ittle 
irregularities in the execution, an accommodation or 
diferential mechanism is introduced. This difference 
being very small the amount of accommodation pro- 
vided is likewise very small. The arrangement is 
shown in Figs. 19 and 20, where A is the disc of the 
central spurwheel on the intermediate shaft, B, B! a 
air of bevel gears on the same axle, these wheels being 
Foes on the axle are kept in their places by the pa 
plates b, b, but are compelled to rotate with the centi 
spurwheel by the rocking carriers C, C', of which 
regan four; it is evident that by this means any 
slight differences in the distances run by the pinions 
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gearing into the central rack are completely pro- | low as possible to drain the cylinders; the valve gear is| portance in working such heavy gradients, very 
vided for, and each pinion does an equal share of the | “‘ Brown’s patent” and is worked off a return crank, | careful consideration has been given them, The en- 
work. The engine is of the class ordinarily made by | The boiler is of the locomotive t pe made as light as | gine is fitted with : (1) a hand brake on the crankshaft 
the Locomotivefabrik Winterthiir with cylindrical prudence would permit and is built entirely of steel. | worked by hand; (2) with an air brake with cola 
self-adjusting slide valves, The valves are placedas| The brake arrangements, being of paramount im- | arrangements as on the Rigi engines; this is so we 
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known as not to require description ; (3) with an auto- 
matic brake which comes instantaneously into action 
as soon as ever a descending velocity of 1.3 metres per 
second is reached, so as to eliminate any chances of 
danger through inattention of the brakesman or the 
driver ; in fact it may be doubted if on gradients of 
480 per 1000 they could in all cases apply the brake 
sufficiently promptly to avoid accidents. The con- 
struction of this brake will be seen on Figs. 14 and 15, 
and on the plan of the pair of pinions (Figs. 12 and 13) 
commanded by the automatic brake. This pair of 
pinions is identical in size and construction with those 
driven by the engine ; the upper ends of their shafts 
are furnished with wormwheels, for right and left-hand 
worms running loose as long as the train is ascending ; 
as soon, however, as a descending movement takes 
place, the pawls, of which there are eight in each 
wheel, engage in the ratchet wheels keyed on to the 
heads of the shafts, the wormwheels then rotate with 
them, imparting at the same time a rapid rotatin 
motion to the fine threaded right and left-hande 
worms on the worm-shaft, and as soon as a velocity of 
rotation is reached corresponding to a velocity of 
descent of the train of 1.300 metres per second, the 
centrifugal force of the two weights m m (Fig. 16) 
causes them to press against the inner circumference 
of the wheel z running loose on the worm shaft. This 
wheel has a nose o which, as soon as the wheel begins 
to revolve, strikes against the disengaging lever k, 
which releases the lever d d, and with it the spring e ; 
this being now free to tighten the hand brake on the 
other end of the worm-shaft, stops the train. The 
hand brake can also, if required, be tightened by the 
brakesman at the head of the train ; this arrangement 
works admirably, and has been repeatedly tried on 
that part of the line already completed with uniform 
success, 

The train and engine being light, and there being 
often very violent wind-gusts on the Pilatus, the train 
is furnished with clips on each side embracing the rail 
heads (Fig. 14); they are made long to prevent jam- 
ming, and the connection with the frame of the carriage 
is such that a very slight amount of vertical play is 
allowed, in the direction of the length, An engine is 
running daily from the lower station for conveying the 


production. 2. Quality of work. 3. Power consumed. 
4, Waste of wood. 

As regards rapidity of production, the circular saw 
has at present a decided advantage, producing on an 
average in white pine 50,000 square feet of lumber, 1 in. 
thick, in a day of ten hours, while the band saw in the 
same time turns out on an average about 35,000 ft. It 
should, however, be borne in mine that the circular saw, 
having n in use for so many years, has probably 
reached its utmost limit of production, while, on the 
other hand, the band saw, having been but recently intro- 
duced for this purpose, is capable of considerable further 
development, This assumption is confirmed by the fact 
that a d-saw mill of the most improved construction 
has been known to produce as much as 52,000 ft. ina day 
of ten hours, the product of 102 logs. 3 

As regards quality of work, the advantage is un- 
doubtedly on the side of the band saw, for whereas it is 

ractically impossible to run a large circular saw at a 

igh velocity without a certain amount of vibration, which 
naturally produces a somewhat rough surface, a band saw, 
being packed immediately above and below the cut, passes 
through the log in a straight line; and moreover, as the 
teeth of a band saw are considerably finer than those of a 
circular saw, they produce a smoother surface. 

It is unfortunate that, owing to the question of power 
being so little considered in America, and to the fact that 
the application of the band saw for logs is comparatively 
new, no authentic tests as to the power required by the 
latter machine have as yet been made with the indicator ; 
but by comparing the engines usually employed to drive 
both the band and circular mills, an approximate idea on 
this point may be arrived at. Todrive a circular mill 
with a 6-ft. saw, an engine with a cylinder 18 in, in dia- 
meter, a piston travel of 500 ft. ge minute, and an average 
pressure on the piston of 40 lb. to the square inch, is 

nerally employed. Such an engine develops 154 in- 

icated horse-power. ‘To drive a full-sized band mill, an 
engine with a cylinder 12 in. in diameter, working under 
similar conditions as to piston speed and average pres- 
sure, is recommended. This would develop about 68 
indicated horse-power, or considerably less than one-half 
that required to drive a circular mill. : 

The last, but certainly not the least, important point, 
is the question of waste of wood; and here again the 
band saw gives by far the best results. The amount of 
wood lost.in sawdust per cut by a circular saw is 'y in. ; 
therefore, when producing boards 1 in. thick, the waste is 
24 per cent. A band saw at most wastes 4 in. per cut, or, 
when cutting l-in. boards, 11 per cent. Again, to make a 


materials of construction up the mountain; for this | board 


purpose the carriage part is removed and replaced by a 
platform. 

The contract for this line has been taken by Messrs. 
Locker and Co., of Ziirich, for about 80,000/., including 
rolling stock and stations, The design is the joint 
production of Messrs. E. Locker and Charles Brown, 
and of Messrs, Weber, Hoffmann, and Haas, of the 
Locomotivefabrik Winterthiir, to whom the construc- 
tion of the rolling stock has been entrusted. 





CIRCULAR SAWS AND BAND SAWS. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, the 10th of May, Mr. Edward 
Woods, the President, being in the chair, the paper read 
was on ‘‘ The Conversion of Timber in the Pine-Growing 
Districts of the U.S.A. by Circular Saws and Band 
Saws,” by Mr, L. H. Ransome, Stud. Inst. C.E. 

During a recent visit to the United States, the author 
was struck with the ease and rapidity with which rough 
logs were handled and converted into lumber, and thou tht 
a short paper on the subject might be of interest. The 
centre of the pine-growing district is Michigan, and the 
Saginaw Valley, in that State, turns out probably more 
lumber than any other timber-producing district of like 
extent in the world. The sawmills are situated on the 
banks of the river, between the towns of Saginaw and Ba 
City. The general arrangements of all the mills is muc 
the same. They are built of wood, in two stories, the 
machinery being fixed on the upper floor, while the lower 
floor, or basement, is reserved for the shafting, belting, 
and foundations of the heavier machines, They are gene- 
rally situated at the river-side, the end at which the 
timber enters being close to the water’s edge. The logs, 
which have been floated down the river from the woods 
where they have been felled, are collected in the mill- 
boom, a space of water inclosed to prevent them from 
drifting away. A man stationed on a platform in the 
water guides the floating logs one by one into a wooden 
trough, inclined from the water to the upper floor of the 
mill, up which the } are carried by dogs fixed at 
intervals to an endless chain constantly revolving in the 
trough. On arriving at the mil! floor, the logs are de- 
posited on V-shaped driven rollers, provided with spurs, 
which deliver them on to a platform. A man standing 
on this platform controls, by means of a lever, a steam 
log-flipper, with an incline towards the i of the 
circular or the band-saw, as the case may be. The logs 
are held in position while being fixed by an ingenious 
machine commonly known as a ‘‘steam n .” Several 
methods of feed are employed in these mills; but the 
usual plan consists of a steam cylinder fixed immediatel 
below the floor line, and corresponding in length with 
the travelling carriage In addition to the large circular 
saws or band saws, a vertical frame, or gang saw, is em- 
ployed for cutting the slabbed logs into boards of any re- 
quired thickness. 

In order the better to appreciate the respective merits 





ard cut by a circular saw, when planed on both sides, 
hold upto jin, it must be cut 1 in. thick; i.¢., yy in. 
must be allowed on each side for planing; while, on the 
other hand, owing to the superior cutting of the band 
saw, it is only necessary to allow jy in. on each side for 

laning, showing an additional saving of ,/, in. per cut. 
his gives a total saving of } in. per cut by the use of the 
band saw. 

The foregoing calculations apply to timber of such a 
size ascan be converted by a circular saw 6 ft. in-dia- 
meter ; but for larger logs it is necessary to employ an 
overh saw, and as the tracks of the two blades never 
exactly coincide, the boards thus sawn show a joint, which 
necessitates a still further waste of wood. This objection 
does not apply to the band mill, which will saw through 
logs of any diameter. 

It is thus evident that, for theconversion of pine logs, 
the balance of advantage lies distinctly with the band saw ; 
and if this is so in the case of comparatively small and 
cheap timber, it is certain that for the more valuable 
descriptions of hard woods, which frequently run to very 
large sizes, these advantages would be enormously in- 
creased ; and it is not too much to say, that the band saw 
will, ina few years, be universally employed in prefe- 
a to any other machine for the wholesale conversion of 
timber. 





LAUNCHES AND TRIAL TRIPS. 
On Wednesday, April 13, the s.s. Emden, which has 
been constructed for the Yorkshire Coal and Steamship 
Company, Limited, of Goole, for their Continental trade 


was launched from the yard of Earle’s Shipbuilding and sal 


Engineering Company, Limited, at Hull. The dimen- 
sions are as follows: Length, 220 ft.; breadth, 32 ft.; 
and depth, 13 ft. 6 in. The engines, which have also 
made by the builders, are on the triple-compound, three- 
crank system, and have cylinders 214 in. and $4 in., and 
52 in. in diameter by 36 in. stroke, supplied with steam 
of 150 lb. pressure from a steel boiler o! 8 size. 


On Thursday, the 28th ult., the official steam trial of 
the Sir John Jones took place, This vessel is the first 
of two twins-crew mining steamers constructed for Her 
Majesty’s War Department, = | Messrs. Cox and Co., 
Falmouth. These vessels are fitted with specially de- 
signed steam cranes and capstans for the purpose of lay- 
ing and removing the mines and working the cables. 

ey are 76 ft. between perpendiculars, 15 ft. 6 in. beam, 
and 8 ft. 6 in. deep, and are fitted with two pairs of com- 
pound engines with cylinders 10 in. and 18 in. in diameter 
and 14 in. stroke, an 

ressure. On trial the engines developed as an average 

71 collective horse-power, the speed being 10.1 knots. 
The Sir John Jones will shortly proceed to a working 
station on the east coast. 


On Saturday, April 30, the fine screw steamer Ocean 
King, left the Mersey on her voy after having her 
machinery converted to triple-expansion, and new bo ers, 








of circular saws and band saws, the construction of both | with a king press f 150 lb. i 
machines was described, as well as of the mode of treating | fitted So te e Genan: King is owned * ne Willian 
the saws in each case, their relative advantages being | Ross, of London, and is a vessel of 2449 


onsidered under the following heads: 1. Rapidity of 


; gross tonn 
She is 350 ft. long, 36 ft. beam, and 25.6 ft. depth of hold, 


been | ch 


a steel boiler with 90 lb. working | Pall 


Her engines, as fitted when the ship was new, were of the 
ordinary two-cylinder compound type. The old cylinders 
have been removed, the bedplate has been extended, and 
a complete high-pressure engine erected at the forward 
end, two new cylinders having been fitted on the existing 
columns. The cylinders are now 26 in., 42 in., and 68 in. 
in diameter respectively, and all have a stroke of 48 in. 
The new boilers are two in number, each 12.9 by 16.6, 
with four of Fox’s corrugated furnaces. The contract for 
the above work was given to Messrs. David Rollo and 
Sons, Fulton Engine Works, on December 31, 1886, and 
the vessel left on Saturday complete in every detail. On 
the way down the river the machinery was tested and 
gave great satisfaction, the engines working very smoothly 
at 60 revolutions per minute, the vessel’s speed being 
about 114 knots during the run. 


On Thursday, May 5, Messrs. Lobnitz and Co., Ren- 
frew, launched the Choubrah, a twin-screw hopper barge 
of 400 tons measurement capacity, her dimensions being, 
respectively, 135 ft., 25 ft., and 11 ft.6in. She is being 
fitted by the builders with two pairs of independent com- 
pound engines of 300 horse-power. This barge is the fifth 
of an extensive fleet now being built by Messrs. Lobnitz 
and Co. for service in the Suez Canal. 








On the following day the Grangemouth Dockyard Com- 
pany launched the Grande Riviere, a handsome steel screw 
steamer, measuring 150 ft. by 22 ft. by 17 ft. to the 
saloon deck. She is the last of three sister vessels built to 
the order of Messrs. W. E. Roberts and Co., of Liverpool, 
for General Riviere, of Hayti. As in the case of the 
other two steamers, Messrs, Dunsmuir and Jackson, 
me i are supplying the machinery for the Grande 

iviere. 


At Troon, Ayrshire, May 6, the Ailsa Shipbuilding 
eae oad launched a handsome steel steam yacht named 
the Glenelgy, a vessel measuring 71 ft. by 12 ft. by 8 ft. 
Messrs. Kincaid and Co., Greenock, are supplying the 
engines forthis vessel. She has been built to the order of 
Mr. Henry Cook, of Gosport, and is intended for the Ports- 
mouth and Gosport Seamen’s Mission for service in 
English and French ports. 


On Saturday, May 7, 1887, Messrs. Edward Withy and 
Co., West Hartlepool, launched an iron screw steamer 
named Lydie, from their yard. The vessel has been built 
to the order of Messrs. Burdick and Cook, of London, 
and will carry a large deadweight cargo. She will be 
fitted with triple-expansion engines of 155 nominal horse- 
power by Measrs. Blair and Co., of Stockton-on-Tees. 








There was launched from the yg owas yard of 
Messrs. Craig, Taylor, and Co., of South Stockton, on 
Monday afternoon, May 9, a new steel screw steamer 
named ,Benholm, to the order of Mr. Joseph Hoult, of 
Liverpool. She has a capacity for 2500 tons of cargo, 
and will be fitted with triple-expansion engines by Messrs. 
Carr and Co., Limited, Sunderland, The cylinders are 
18 in., 29 in., 48 in. by 36 in. stroke. The vessel and 
engines have been constructed under the superinten- 
dence of Mr, A. C. Hay, the company s superintendent, 


Liverpool, 


On Monday, May 9, Messrs. Caird and Co., Greenock, 
launched the Victoria, a magnificent steel screw steamer 
of 6600 tons gross, which they have built to the order of 
the Peninsular and Oriental Steam Navigation Company. 
She measures 466 ft. by 52 ft. by 37 ft., and is the largest 
vessel yet built for the famous “‘P. and O.” fleet. She 
has water tanks structurally built in compartments, de- 
signed for safety and for adjusting the trim of the vessel 
under varying conditions of lading. Her engines are of 
the triple-expansion type, and are equal to 7000 indicated 
horse-power. Steam will be supplied to the main engines 
by six double-ended steel boilers provided with thirty- 
six furnaces, and there will be also a three-furnaced 
auxiliary boiler for general purposes. In working up to 
her anticipated ocean speed of 164 knots per hour she is 
expected to consume 110 tons of coal per day. She has 
been designed to carry 178 first-class and 166 second-class 





oon passengers, and as a troopship she will be able to 
carry on her main and lower decks 2700 men. Her fittings 
and nger accommodation will be of the very highest 
aracter, one of the features being an electric light in- 
stallation of some 500 glow lamps. Messrs. Caird and 
Co, have in hands a sister ship, which is to be called the 
Britannia, 


On Tuesday, the 10th inst., the steel steamer Mancel, 
sister wo. 4 to the Grande Riviere mentioned in a precedin 

ragraph as having been launched by the Grangouet 

ockyard Company, ran her official trial trip on the Firth 
of Forth. She attained on the measured mile a speed of 
12 knots per hour, which was one knot in excess of the 
speed guaranteed, This steamer is about to leave for Port- 
au-Prince, Hayti. 


The screw steamer Haverstoe was successfully launched 
from the yard of Messrs. William Doxford and Sons, at 
ion, on May 10, She has been built to the order of 
Messrs. Bennetts and Co., of Grimsby, and is entirely of 
steel. The principal dimensions are: Length between 

rpendiculars, 275 ft. ; breadth, 394 ft. ; depth moulded, 

1 ft.; with cellular bottom fore and aft. The engines 
are of the triple-expansion type with three cranks, the 
cylinders being 21 in., 35in., and 57 in. in diameter respect- 
fully, and the stroke 39 in. The machinery has been sur- 
re during construction by Mr. Jamieson, of Hull, on 
be of the owners ; and the hull by Mr. Squires. 











Messrs. Barclay, Curle, and Co., Whiteinch, Glasgow, 
on the 11th inst., launched a four-masted iron sailing shir 
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named the County of Linlithgow. She isa vessel of 2200 
tons gross register, and measures 275 ft. by 43 ft. 6 in. 
by 24 ft.. ‘This vessel is intended as another addition to 
the well-known ‘‘County” Line of East Indian traders 
owned by Messrs. R. and J. Craig, Glasgow. 


NOTES FROM THE NORTH. 
Guascow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market opened 
strong last Thursday, but again gave way. For Scotch 
warrants, however, the or rice showed an advance 
of id. per ton over that of nesday, while Cleveland 
and hematite warrants closed, respectively, 2d. and 1 
per ton down. Buyers’ closing cash quotations in the 
afternoon were—Scotch, 41s. 24d. ; Cleveland, 33s. 6d. ; 
hematite, 42s. 6d., respectively. On the following rs 
an advance of 1d. per ton was made on the price of Scotc 
warrants, but it was not maintained, and the market 
closed at ld. per ton under Thursday’s closing’ quotations, 
The closing price of Cleveland warrants was unchanged, 
but that of hematite iron was 1d. per ton better. on- 
day’s market was je and closed with Scotch 
warrants 2d. down, and Cleveland 1d. lower, but hematite 
warrants were again ld, better at the close. Yesterday’s 
market was rather firmer, and Scotch and hematite iron 





were, erage ay 4d. and 1d. per ton better in price at | 


the close, while Cleveland was 4d. per ton lower. The 
warrant market was depressed this morning, and the 
quotations had a downward tendency. Scotch war- 
rants were quoted at the close of the forenoon market 
at 40s. 114d. cash buyers, but in the afternoon there 
was a little improvement, the closing quotation being 
41s, 1d. cash buyers, Cleveland and hematite warrants 
closed with the prices very little changed. Over 
the week ending last Friday the price of Scotch pig 
iron lost 34d. per ton, while Cleveland and hematite iron 
lost 10d. and 5d. per ton respectively. There does not 
seem to be any improvement in progress or in pro- 
spect, so far as the home trade in pig iron in concerned, 
and in the shipping department there is very little, if even 
any, buoyancy tos of. Last week’s shipments from 
all Scotch ports only amounted to 6649 tons, as compared 
with 9709 tons in the preceding week, and 9735 tons in 
the corresponding week of last year. They included 
1460 tons to the United States, 1202 tons to Canada, 
100 tons to India, 350 tons to Australia, &c., 100 tons to 
Holland, smaller quantities to other countries, and 1384 
tons coastwise. enceforth the shipments of Scotch 

ig iron to Russia will doubtless be very considerably re- 
pe in volume, in consequence of the heavy increase 
which has just been made upon the import duty on iron 
landed in that country. There are still 81 blast furnaces 
in actual operation, as against 94 at this time last year, 
and 92 at the same time in 1885. The stock of pig iron in 
Messrs. Connal and Co,’s. public warrant stores s vat 
870,515 tons yesterday afternoon, as com with 
867,818 tons yesterday week, thus showing an increase for 
the week of 2697 tons. 

The Scotch Coal Trade.—Generally speaking there has 
been a good week’s business in the coal trade, although at 
some of the outlying collieries broken work prevails to a 
certain extent, as the higher railway charges are proving a 


disadvantage to the proprietors of such mines. The better 
qualities have been most in demand for shipping purposes, 
a good all-round business, however, being carried on in this 


department at most of the ports, both on the east and 
the west coast. In Lanarkshire somewhat low prices are 
prevailing, and are telling bang the trade in Ayr- 
shire, which is much quieter than it was, the quotations 
also being from 3d. to 6d. per ton under those lately 
quoted, with orders difficult to get. The shipments at 
tlasgow since the beginning of the year up to last Satur- 
day, show a falli amounting to upwards of 60,000 tons, 
but over all Scotland the decrease for the year, which is 
being rapidly reduced, is now under 40,000 tons, 
Institution of Engineers and Shipbuilders in Scotland.— 
A special general meeting of the Tncticution was held 
last night, Mr, Robert Dundas, vice-president, in the 
chair. The discussion raised by Mr. Henry Dyer’s paper 
on “The Education of Engineers,” was continued and 
completed, and along with it the consideration of Mr. 
T. D. Weir’s motion regarding the desirability of having 
the Institution represented on the poveenee body of the 
University of Glasgow. Amongst the speakers there were 
Mr. James Williamson (Messrs. Barclay, Curle, and 


Co.), Mr. W. Renny Watson, Mr. Charles C. Lindsay, se 


Mr. A. C. Kirk (the new President of the Institution), 
and Mr. Imrie Ball. Subsequently a discussion took 
place on a paper read at a former meeting of the In- 
stitution by Mr. Gilbert MacIntyre Hunter, the sub- 
ject of which was ‘*The Ailsa Craig Lighthouse, the 
Oil Gas Works, and the Fog Signalling Machinery.” At 
the close of this discussion the titution adjourned for 
the usual recess. 


Graduates’ Section of the Institution of Engineers and 
Shipbuilders.—The concluding meeting of the session of 
this section took place on the evening of Tuesday, May 3, 
Mr, George C. Thomson, F.C.S., President, in the chair. 
The discussion on Mr. Angus Murray’s ‘‘ Notes on some 
Properties of Iron” was continued and closed; and Mr. 
James G. Reid read a paper on ‘* A Method of Register- 
ingand Comparing the Forms of Vessels.” This paper 
gave rise to a short discussion. Subsequently a committee 
of five members was appointed to adjudicate on the papers 
read during the session with a view to the awarding of the 
silver medal of the Institution for the best of them. The 
Council of the section was reconstituted by the election 
of Mr. Angus Murray as president ; srs. R. A. 


Middleton and John Sharp as vice-presidents ; Mr, Henry | steel. Bes 


Maclellan Blair as honorary secretary; and Messrs. 
Andrew Hamilton, Robert Watson, Hugh Reid, and 
William Thomson as ordinary members of Council. 





The Late Mr. John Thomson, Engineer and Ironfounder. 
—Itis with the deepest regret that we announce the sudden 
death of Mr. John Thomson, of the old-established firm 
of R. Laidlaw and Son, Glasgow, gas and water engineers 
andironfounders, The sad event occurred on Monday. 
morning. 

Contract for another Atlantic Liner.—The Inman and 
International cong y, 4 have arranged with Messrs. J. 
and G. Thomson, of Clydebank, Glasgow, builders of the 
America, Aurania, Servia, and many other successful 
mail and passenger steamships, to build a second vessel 
similar to the one announ as contracted for last week, 


d. | in consequence of Messrs, Laird Brothers, of Birkenhead, 


being unable to lay down a vessel of the length required. 


Contract for Another “‘ P. and O.”. Liner.—It has just 
been stated that the Peninsular and Oriental Steam Navi- 

tion ge! have placed in the hands of Messrs. 
Gaird and Uo., Greenock, an order for a new steamer to 
take the place of the Tasmania, which was recently 
wrecked off the Island of Corsica.. The dimensions of the 
new steamer will be: Length, 400 ft.; breadth, 48 ft.; 
depth, 30 ft, 9 in. 

Engineering Appointment.—Mr, John Kyle, civil engi- 
neer, Glasgow, has just been appointed by the Cart Navi- 
tion Trustees to the post of resident engineer upon the 
improvement and harbour works which are now in 
progress on that river from the designs of Messrs. Miller 
and Bell, civil engineers, Glasgow. 

The Tay Bridge.—The twelfth of the large girders of 
this great engineering structure was successfully raised 
to its permanent position afew days ago, and it is ex- 
pelea that the thirteenth and last girder will be placed in 
position by the end of the present The ballasting 
and the laying of the permanent way of the remaini' 
part of the bridge are being carried on with vigour an 
expedition. No date has yet been fixed for the official 
inspection by the officers of the Board of Trade. This 
will be of a very thorough character, and will occupy 
several days. 


The Electric Light in an Edinburgh Theatre.—At the 
conclusion of the performance in the Lyceum Theatre, 
Edinburgh, on Saturday evening, trial was made of a 
new system of lighting the theatre by means of electricity, 
which has been supplied by the Anglo-American Brush 
Electric Light Corporation, under the superintendence 
of their district manager, Mr. Geipel. ot only the 
auditorium, but the stage itself, through the medium of 
the footlights, is lighted by electricity. The installation 
consists of 200 Brush Victoria incandescence lamps of 10 
and 17 candle-power, which are used for the illumination 
of the interior of the theatre ; and in addition there is pro- 
vided, in order to illuminate the exterior, a powerful arc 
lamp capable of yielding an aggregate of 4000 candles, 
which is specially arranged for working off the same cir- 
cuit as the incandescence lamps in the interior. The lamps 
are festooned round the theatre in graceful clusters, and a 
very fine electrolier has been suspended from the centre 
of the ceiling in the crush-room or foyer connected 
with the dress circle. The lights in all parts of the house 
are under the full and immediate control of the stage 
management, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Trent Navigation Bill.—The Parliamentary Com- 


mittee of the Sheffield Town Council has considered the | w, 


eile of the Trent Navigation Bill. The promoters 
ve struck out all the clauses in the Bill relating to that 
part of the River Trent lying between Gainsborough and 
the Humber. Messrs. Martin and Leslie, the Parlia- 
mentary agents for the Bill, have given an undertaking 
that the original clauses shall not be reinstated. 


Emigration of South Yorkshire Ironworkers to Italy.— 
Early this week several workmen employed in the plate 
mills at Parkgate Iron Works started for Italy, havi 
engaged with an iron and steel firm at Genoa, to w: 
there in a similar capacity. Mr. Griffiths, formerly of 
Parkgate, is manager of the iron works there, and Mr, J, 
Matthews, formerly plate roller of John Brown and Go,’s 
iron works at Swinton, up to the time of their being 
stopped, two or three years since, has gone to take 9 
of the mills. Two of the leading furnacemen from Park- 
te have accompanied him, and it is stated that others 
will shortly follow. The wages agreed to are considerably 
more than those in England, being about double the 
present tonnage rates in this country. Theexpenses of the 
men going out have been paid by the foreign firm. 

Kelham Rolling Mills Company (Limited).—The directors 
state that a profit has been made on their last year’s 
working. After payment of interest, 1441/, 4s, 10d., making 
the usual provision for debts and discounts, and wip- 
ing out the loss last year, 291/. 18s. 4d., there remains a 
net_ profit of 8807. 93, 3d, The directors propose to apply 
400. of this profit to paying off the balance of 400/. on m- 
provement account, and tu carry forward the remainder 
4801. 9s. 3d. to next account. Trade during most of the year 
has been very bad, and orders consequently difficult to 
obtain. During the last few months of the year there has 
been a slight improvement which the directors hope will 
be maintained. The plant and machinery are im first- 
class condition and have been kept so at the expense of 
revenue. 


Iron and Steel Industries.—On the week there has been 
a decline somewhat in the price of hematites, and its 
effect will be found in the following quotations for 
t Bessemer billets, guaranteed temper, for cash, 
5t. 5s. 6d. ; engin and cut-sawn ends, 4l. 14s. 6d. ; webs, 
41. 15s. 6d., and in short supply: The trade that is now 


finding most employment for the men is on account of 





orders from Government. Because of this the armour plate 
trade is kept brisk, and the houses engaged on exceptional 
trade in regard to steel apy have their hands full, and 
possibly more than they can do. 


The Yorkshire Association and the Mines Bill.—On 
Saturday afternoon a largely attended meeting of the 
Council of the Yorshire Miners’ Association was held at 
the Miners’ Hall, Barnsley, when the new Mines Bill was 
considered. The Council confirmed the amendments to 
the Bill proposed. at the recent conference of miners, at 
Manchester. The Council appointed four additional per- 
sons to proceed to London to whip up members of Parlia- 
ment in order to induce them to vote for the amendments 
when the Bill comes before'the House forthe third read- 
ing. It was stated that owing to the Government giving 
such vague promises as to the time at which the Bill is to 
be brought in the House for discussion, the labour 
members, along with others, have put down blocks in 


order that it may be taken at a reasonable hour when 
i ion can 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippiessroucH, Wednesday. 
The Cleveland Iron Market.—Y esterday the market was 
again quiet, and prices were a shade easier, but there was 
no feature calling for special remark. Both buyers and 
sellers still manifested indisposition to operate, and the 
nominal price of No. 3 Cleveland pig iron was 333. 6d. per 
ton for early delivery. Shipments at Middlesbrough con- 
tinue good, there having been exported this month up to 
date 22,400 tons of pig iron as compared with 18,500 tons 
at the corresponding time last month. ‘The exports of 
manufactured iron and steel are also heavy. The Board 
of Trade returns for April last showed a total increase of 
no less than 18 per cent. over the corresponding month of 
last year. Hematite pig-iron is in more request. Nos. 1, 
2, and 3 are quoted 6d. per ton f,o.b. east coast 
. There is nothing new to report in the manu- 
actured iron trade, and the mills are only moderately 
employed. Iron pes fone va are quoted 4/. 10s. to 
on a ag per ton, and angles 4/. 7s. 6d. less 24 per cent. 
at works. 


are Steel ee the steel works cutis | bupent 
@ prospects of this in ee. teel ship-plates 
are quoted 6/. 5s. and angles 5/, 12a. 6d. Rails are now 
selling at 4/. 2s. 6d. to 4/. 53. per ton f.o.b. 
Engineering and Shipbuilding—Engineers and ship- 
builders are receiving some inquiries, but no contracts of 
any moment have been placed recently. 


A New Dry Dock on the Tyne.—The Tyne Pontoons 
and Dry Docks Company, at Wallsend, have opened their 
fine new large dock there. The dock is 385 ft. in length, 
and 80 ft. wide at the entrance. The draught of water on 
the sills is 25 ft. 6 in., and the dock walls are 30 ft. in 
pie This dock, which is replete with all the newest 
appliances, is a great acquisition to the Tyne. 

The Coal and Coke Trades.—The fuel trade is steady. 
In Northumberland the coalowners have refused to refer 
the wages question to open arbitration, and the strike, 
which has continued so long, is t2 be protracted for an in- 
definite period. 





Tue Royat Soctety Sorrer.— The annual Soirée of 
the Royal Society was held at Burlington House, on 
ednesday evening last, on which occasion a number of 
objects of scientific interest were exhibited, to which we 
shall again refer next week. 





CorRUGATED TyrEs For CaRRiAGEs.—Mr. William Fox, 
of the Leeds Forge Company, has introduced a new tyre 
for the wheels of carriages and cabs to enable them to be 
driven over street tram lines without the constant skid- 
ding and twisting with which every one is familiar. The 
new tyre has a wavy e, that is, instead of the edge 
coinci with the face of the felloe, it alternately coin- 
cides with it and projects beyond it. If a wheel with 
such.a tyre be run alongside a newly-laid rail it will leave 
a waved track, the waves overlapping the rail, while the 
main part of the track is in the roadway. It is easy to 
see that under these circumstances the wheel can be made 
to mount the rail quite easily, for the slightest degree of 
skidding will carry the sinuosities of the edge on to the 
rail, and these will lift the wheel clear of the usual 
adjacent rut. 

Exxctric Licnt1ne aT NEwcastLe.— Messrs, Woodhouse 
and Rawson are lighting the North Gardens of the New: 
castle Exhibition and some buildings in the gardens by 
means of eighty-three arc lamps of the type they are intro- 
ducing under the name of the ** Diamond” arc lamp, which 
is worked under Scharnweber’s patents. The eighty-three 
10-ampére lamps and four 20-ampére lamps are run off 
one la re capable of giving an output of 50 units 
and 210 volts at about 500 revolutions, and the dynamos 
are compound wound so as to rise in potential from about 
210 volts when no current is being taken from the ma- 
chine, to the full 220 volts with the maximum amount of 
current. Messrs. Woodhouse and Rawson are also light- 
ing part of the engine-room with five Jablochkoff candles 
running off an alternating Gramme machine. This same 
Gramme machine is to be used with three Gaulard and 
Gibbs secondary transformers for lighting some incande- 
scent lamps at a great distance from the engine-room, 
and is also being used in connection with a transformer 
made by the United Electrical Engineering Company 
for showing the new processes of electrical welding. As 
this will be exhibited all day long the public will have 
an opportunity of comparing the rapidity with which © 
welds can be made by elecricity against the time it takes 
with an ordinary forge which is close at hand, 
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FOUR-BOWL 


UNIVERSAL CALENDER AT THE MANCHESTER EXHIBITION. 


CONSTRUCTED BY MESSRS. J. H. RILEY, ENGINEERS, BURY. 


Tue very fine four-bowl calender, which we illus- 
trate above, is shown at the Manchester Exhi- 
bition by Messrs. J. H. Riley and Co., of Elton Iron 
Works, Bury. The bowls measure respectively 18 in., 
22 in., llin., and 22 in. in diameter, commencing from 
the bottom. The two 22in. rolls are of compressed 
cotton, a substance which has a density intermediate 
between compressed paper and wood, 
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then turned in the lathe, and is to all appearance as| levers an immense pressure can be put on the cloth 
solid as a piece of wood. But while hard it possesses passing through the machine. For certain kinds of 
an elasticity which imparts quite a different finish to | work the top roller is not required. It is then raised 
cloth passed over it from that given by a wooden roll, | by screws which take hold of brasses in which it runs, 
and at the same time allows lumpsin the yarn to pass and a packing piece is placed undereach bearing. The 
without crushing them. | pressure of the levers is then transmitted to the lower 

The 11 in. roll can be heated by a gas jet in its in- rolls through the bearings of those above and the dis- 
terior. The gas is burned with a blue flame, and both | tance piece just mentioned. It is worthy of notice 


manufacture is perfectly well understood in Lancashire, | it and the air for its combustion are drawn through | that although the necks of these rolls are subject to 


but for those of our readers unacquainted with textile 
finishing machinery, we may explain it. The bowl 
or roll has a massive wrought-iron centre with two 
cheeks or flanges held together by longitudinal bolts. 
The space between the two flanges is filled with sheets 
or blanks of cotton, in the state of cotton wool, and 
then the flanges are forced towards each other by a 
powerful h abt press, compressing the sheets 
together. One flange is then removed, and more 
cotton added, when the compression is renewed, and 
so on until sufficient cotton has been placed on the 
spindle. Then the final squeeze takes place, and the 
flanges are secured by the bolts and nuts; the bowl is 





the roller by a steam jet in a small chimney applied | great pressure, yet they are always run on brasses 
to the further end. The flame spreads throug the | which, instead of embracing half a circle, only bear on 
entire length of the bowl, and is a great improvement | about one-fourth of that amount. They are guided side- 
over the red-hot heaters originally employed for this }-ways between two flat plates, which, in the machine 
purpose. The pressure on the bowls is obtained by | before us, are provided with inclined adjusting pieces 
weighted levers. Across the ends of the levers (see | behind them, by which they can be set up as they wear. 
illustration) there is placed a plank, and this is loaded| The calender is driven by a belt, the power being 
with weights at the discretion of the workman, Each | transmitted by a Hunter’s clutch. This isa well-known 
lever is pivotted at its further end, and near the pivot | arrangement in which a strap is tightened in a groove 
is a link connecting it to a lever at the top of the ma-| by the rotation of right and left-handed screws, 
chine. A screw in this lever rests on the bearings on | connected by levers and links to a collar which can be 
the top roll, which transmits the pressure to the bowls | moved endwise of the shaft by a screw. The entire 
below. It will be seen that by aid of the compound! machine is a fine piece of work and is of capital design. 
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script, see Page 444 ) 
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as far as time permits: ‘‘On the Construction of Canadian Loco- 
motives,” by Mr. Francis R. F. Brown, of the Canadian Pacific 
Railway. ‘Experiments on the Distribution of Heat in a Sta- 
tionary Steam Engine,” by Major Thomas English, R.E. ‘On 
Irrigating Machinery on the Pacific Coast,” by Mr. John Richards, 
of San Francisco. 

Cuemican Society.—Thursday, May 19th, at 8 p.m. Papers to be 
read: ‘The Formation of Hyponitrites,” by Wyndham R, Dun- 
stan and T.S, Dymond. “Ozone from Pure Oxygen,” by W. A, 
Shenstone and J. T. Cundall. ‘*On Thermal ts of Neutrali- 
sation and their bearing on the Nature of Solution, and the Theory 
of Residual Valency,” by S. U. Pickering. ‘‘The Action.of Me- 
tallic Alkglates on Mixtures of Ethereal Salts and Alcohols,” by 
Professor Purdie. 

Royat. METEOROLOGICAL Society.—Wednesday, the 18th instant, 
at 7 p.m., at 25, Great George-street, Westminster, the following 
papers will be read: ‘‘ Brocken Spectres and the Bows that often 
accompany them,” by H. Sharpe. ‘ Results of Thermometrical 
Observations made at 4170 and 260 ft. above the Ground at Boston, 
Lincolnshire, 1882-86,” by William Marriott, F.R. Met. Soc, 
‘Snow Storm of March 14th and 15th, 1887, at Shirenewton Hall, 
near Chepstow,” by E. J. Lowe, F.R.S., F.R. Met. Soc, 

Tue Parkes Museum, 744, MARGARET- STREET, W.—Thursday, 
May 19th, at 5 p.m., a lecture will be delivered by Major Lamoreck 
Flower, C.E., on “‘ The River Lee.” The chair will be taken by Sir 
Robert Rawlinson, C.B. 
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THE STEERING OF THE “AJAX” AND 
‘* AGAMEMNON.” 


A PAPER on this subject read recently by 
Mr. R. E. Froude before the Royal United Ser- 
vice Institution, is calculated to cause unfeigned 
satisfaction to those who cherish the memory 
of that unrivalled investigator, the ‘author’s late 
father. The paper is couched in simple but expres- 
sive language, it is full of matter, and just such 
facts, as are necessary to elucidate the problems 
involved, are set forth without any straining for 
effect, except that legitimate effect of making the 
matter clear. In fact Mr. Froude by this paper 
gives promise of becoming a worthy successor to 
his illustrious farther, and we know not any higher 
praise to bestow. 

The wild steering of the Ajax and the Agamem- 
non has proved a text for many a homily, and has 
afforded a peg on which much scorn of official ship 
designing has been hung. And indeed matters 
were pretty bad. The Ajax was the first to be sent 
to sea,.and her steering qualities were found to be, 
as the case is mildly put, ‘‘ very defective.” ‘*To 
keep her upon a straight course required a large 
angle of helm, sometimes to port and sometimes to 
starboard ; remaining either the one or other un- 
changed, it might be for hours or even days together; 
but occasionally and without the least warning or 
any apparent cause, changing sides, and then again 
remaining for an indefinite period in the new posi- 
tion.” Up to ten knots this defect was not so 
pronounced as at higher speeds, and the ship could 
manceuvre safely with a squadron. With increase 
of speed the angle of helm carried advanced rapidly, 
so that at high rates of steaming the ship was posi- 
tively dangerous to any vessels in its neighbour- 
hood, or to itself in narrow waters. ‘‘The helm 
angle carried at full speed (13 knots) was at times 
no less than 18 deg., and on the occasion of the 
sudden and unexpected reversal of the direction of 
this helm tendency, the ship would fly off at a right 
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NOTICES OF MEETINGS. 

Tae Institution oF Crvin ENGINEERS.—Ordinary meeting, Tues- 
day, May 17th, at 8 p.m. Paper to be read with a view to discus- 
sion: ‘On the Manufacture of Salt near Middlesbrough,” by Sir 
Lowthian Bell, Bart., F.R.S,, M. Inst. 0.E. 

INSTITUTION OF MECHANICAL ENGINEERS,—The ordinary general 
meeting will be held on Monday evening, the 16th of May, at 
7.30 p.m., and Tuesday afternoon, the 17th of May, at 2.30 p.m., 
at 25, Great George-street, Westminster. The ballot lists will be 
presented to the meeting ; and the names of those elected will be 
announced. The President will deliver his inaugural address on 
Monday evening. The following papers will be read and discussed 
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5¢| evident that a vessel of such erratic courses as the 


Ajax would be of very little use. The problem set 


¢|Mr. Froude, therefore, by the Admiralty, was to 


find out the reason of this defect in steering and 
to suggest a remedy. 

The Ajax* is described as a vessel of great pro- 
portional beam and moderate draught, very flat 
bottomed and of full lines, the run in particular 
Such a form is not con- 
ducive to good steering and that some trouble in 
this respect might have been expected was, to a 
certain extent, foreshadowed by the performances 
of the Northampton and the Inflexible, although 
to nothing like the extent actually experienced in 
the vagaries of the two ships under notice. In full- 
bodied ships the controlling effect of the rudder is 
reduced by the large quantity of dead water at the 
stern ; and in twin-screw ships the suction of the 
screws may aggravate this by increasing the dead- 
ness of the water between the propeller races. In 





* The Ajax and her sister ship the Agamemnon are 
each 280 ft. long and 66 ft. wide. The extreme draught 
of water is 24 ft, and the displacement 8510 tons. 





such a case the rudder might be almost non-effective 
unless put over to an angle large enough to bring it 
into the wash of either one or the other screw. 

Mr. Froude did not, however, consider these 
facts sufficient to account for the unprecedentedly 
bad performance of the Ajax; in particular the 
prolonged persistency of the direction of the helm, 
and the violence with which the ship would spring 
off her course. This seemed to point rather toa 
cause tending to throw the ship off her course 
than a mere weakening of the forces calculated to 
keep her on it. 

In some experiments made by the late Mr. 
Froude with a model of the Northampton, it had 
been noticed that a tendency to go to one hand or 
the other had at times existed. The model was 
towed in a covered tank, so that wind or currents 
did not affect it, and was held to its course by 
guiding attachments in the usual way, there being 
of course no rudder guidance. Whenever the lateral 
force was operating, the wake trailed on one side, 
or had a transverse flow across the stern, the direc- 
tion of the flow being opposite to that in which the 
stern had a tendency to swing ; in fact, the effect 
was the same as if a rudder was being put over. 
It was considered a natural inference ‘‘that the 
observed lateral force consisted in effect of an un- 
balanced water pressure, involved in the one-sided 
system of flow of the water closing in behind the 
model.” On account of the change in direction the 
fact could not be attributed to any lopsidedness. 
‘*1t seems,” continues Mr. Froude, ‘‘a rather 
paradoxical supposition that the flow of water past 
a symmetrical body should evince a determined 
non-symmetry, and I imagine that no such pheno- 
menon can occur if the run be sufficiently sharp. 
If, however, the form is so blunt as to engender an 
eddy, or large mass of dead water, it seems that the 
flow is sure to be more or less one-sided. In the 
case of the Northampton model it appeared that 
the degree of bluntness was just such as to admit 
of either a symmetrical or one-sided flow. In the 
Ajax model, however, not only was the one-sided- 
ness of the flow very much more marked, but the 
symmetrical condition of flow was unable to subsist 
at all.” Mr. Froude refers to some observations 
of Captain Kennedy, which subsequently came to 
his knowledge, and which tended to support the 
conclusions he had formed. 

Bearing these facts in mind Mr. Froude came to 
the conclusion that one principal cause of the de- 
fective steering was the determinate one-sidedness 
of the flow caused by the full run of the ship; but 
that the magnitude of the evil might be partly due 
also to weakness of the rudder action owing to its 
position in the dead water. The experiments carried 
out were designed to discover the potency of these 
two causes. 

A model of the ship was made, to be towed in the 
experimental tank from the carriage ordinarily used, 
but the usual mechanical guiding attachments were 
removed and a working rudder similar to that in 
the ship was fitted. This rudder was automatically 
operated by means of a bridle attached to the 
towing carriage, and to the ends of a spreader 
pivotted on the model. The ends of this spreader 
were also connected by crossed yoke lines to a yoke 
in the rudder head. By this device it will be seen 
that whenever the model deviated from a straight 
line the rudder would be operated to bring her back 
to her course. For instance, supposing the model 
were pointing to port of the line of motion, the 
apparatus would put the helm hard-a-port, and a 
contrary deviation would cause opposite helm. At 
the same time, since the angle of helm would not 
depend directly on the angle of the model with the 
straight course, but on the angle of the spreader 
with a line square to the model, it would be 
possible for the helm to stand at an angle without 
the model pointing off her course. In other words, 
by altering the length of the yoke or the spreader 
lines it would be possible to give the helm a per- 
manent inclination one way or the other. By this 
arrangement Mr. Froude succeeded in making the 
model steer a very straight course in all conditions 
of trial. An arrangement was also made by which 
the model could be steered by hand, and it was 
found very difficult to keep a straight course. 

In the experiments the model agreed with the 
actual ship in requiring a large helm action. This 
was rather less than in the ship, a fact that might 
be attributed to the absence of screws. It was 
generally port helm, but was occasionally the 
reverse. It was considered probable that there was 
some non-symmetry too small to be perceived, but 
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sufficient to generally decide the flow of water in 
the direction which caused port helm. Such non- 
symmetry, however, if it existed, did not prevent 
the subsistence of the conditions causing starboard 
helm when once initiated. Trials were also made 
with different conditions of trim and load draught, 
and on the whole they seem to have given much the 
same results as were observed in the ship. 

Three principal causes had to be dealt with as 
prejudicially affecting the steering: (1) want of di- 
rective character of hull of ship from flatness of 
bottom and fulness of ends ; (2) weakness of action 
of rudder from its position in the dead-water ; (3) 
the presence of an active turning force in the shape 
of lateral pressure on the stern arising out of the 
one-sided flow of the water closing in behind the 
full run. 

To remedy the first-mentioned defect, the model 
was fitted with keels of various depths at the stern- 

ost, and tapering to nothing at the bow. The 
benefit from these was very partial, a 12-ft. keel 
reducing the helm angle barely one-half. The ex- 
perimental remedy for the weakness of action of 
the rudder, owing to its position in the dead-water, 
was to place it altogether below the line of keel of 
the vessel. This did not appreciably diminish the 
helm angle. From this it was clear that the main 
cause of bad steering was other than the position of 
rudder in the dead-water. 

Asa remedy for the presumed lateral force on 
the stern, due to one-sided flow of the water, there 
was tried a triangular plane or deadwood (a fixed 
rudder in fact) extending at the water line trans- 
verse 36 ft. (to scale) astern of the sternpost. 
‘*This appendage,” Mr. Froude said, ‘‘ could 
hardly fail to intercept the transverse flow across 
the stern, and it appeared calculated to dismiss the 
flow from the two sides of the ship symmetrically 
in parallel streams on each side of the centre line. 
The effect of this expedient on the steering proved 
to be an almost perfect cure. The angle of helm 
was reduced to 1 deg. or 2 deg. (an apparent helm 
angle small enough to be attributable to error in 
the apparatus), and was, moreover, extremely 
steady. There could, therefore, be no question 
that the one-sided flow at the stern was the main 
source of the evil, and that it was curable by means 
of some such appendage as this deadwood, if it 
should prove practicable to apply the expedient on 
a sufficient scale.” In the trials with this triangular 
deadwood, the working rudder was placed below 
the keel line, and it should be stated that in this 
case, although the amount of helm angle required 
was not materially lessened, yet the steering was 
more steady. This seems a little contradictory to 
the facts before recorded, but it should be borne 
in mind that in its natural position the rudder 
acted to some extent in the same manner as the 
added deadwood. 

The curative effect of the 36-ft. deadwood having 
been found to ba so marked, a similar deadwood 
only 18 ft. long was tried, likewise with good 
results, the helm angle being apparently little 
greater than with the 36-ft. deadwood ; the helm, 
however, was rather less steady. Subsequently, 
as a practicable expedient of the kind, there was 
tried a deadwood, carried out above the level of 
the rudder in its original position as far as the 
mae of the taffrail; also a similar deadwood pro- 
onged 6 ft. further sternmost. Neither of these 
arrangements gave so good a result as either of the 
triangular deadwoods, the helm angle being much 
more unsteady ; still, the result was a great im- 
provement, the average helm angle being reduced 
from the 15 deg. of the unaltered model to 5 deg. 
or 6 deg. with the shorter deadwood, and still fur- 
ther reduced with the 5-ft. additional length. It 
seemed uncertain how much difficulty in steering 
would in practice arise from the variations in helm 
angle ; but the specially dargerous feature of a 
large helm angle liable to occasional and unexpected 
reversals of direction was evidently cured; and 
short of a very costly (and perhaps, for other 
reasons, undesirable) reconstruction of the stern so 
as to bring the whole stern-post and rudder fur- 
ther aft, the arrangement in question appeared the 
only practicable device that could achieve this 
object. 

On the strength of the results of these experi- 
ments the Admiralty added to the stern of the Ajax 
a structure very similar to the longer of the two 
deadwoods just referred to. That the alteration 
has been on the whole very beneficial appears from 
Captain Durrant’s reports on the behaviour of the 
ship. From the details contained in these reports 








it appears that at a speed of a little over 13 knots, 
the ship still carried starboard helm, but only from 
4 to 1 turn, instead of from 2 to 24, and she did 
not show any tendency to suddenly ‘‘come to” 
against the helm, and rush off at right angles to 
her course as previously reported. She answered 
her helm readily, but required rather more of it 
than most ships. 

The moral to be deduced from the facts contained 
in Mr, Froude’s paper isobvious. From the nature 
of the case the designing of warships is ever a pro- 
gressive science. The activity of inventors in the 
arts of destruction has the effect of constantly putting 
before naval constructors new problems to be solved, 
and therefore new types of vessels to be built. 
The constructive and engineering branches of the 
Admiralty may do all that abstract science, aided 
by past experience, can hope to effect ; but the 
highest science is not sufficient by itself to solve 
the new problems continually submitted. Fortu- 
nately, however, science has done enough to show 
to how great an extent model experiments, intel- 
ligently conducted, will throw light on the per- 
formances that may be expected from the full-sized 
vessels that the models represent. Doubtless very 
much remains to be done in this respect, but the 
very experiments that supplied the theme for Mr. 
Froude’s paper show that, however imperfect our 
knowledge may be, large sums of money may be 
saved by gathering all the information possible 
from model experiments. Had the constructive 
department possessed the data supplied by the 
Ajax model before that ship was built, a disastrous 
failure would have been avoided, with its concur- 
rent discredit and wasted expenditure. Let the 
country, therefore, avoid the penny wise and pound 
foolish policy of stinting the experimental estab- 
lishment over which Mr. Froude presides, and 
allow him funds enough to make such trials on a 
small and inexpensive scale as will save thousands 
of pounds in the long run. He would then supply 
the constructive department at Whitehall with 
more certain data on which to work when a new 
and untried set of conditions had to be embodied 
in the design of a vessel of war. 








THE SALTAIRE EXHIBITION, 

Tue Yorkshire Jubilee Exhibition at Saltaire will 
of course not take equal rank with the Manchester 
and Newcastle Exhibitions either in importance or 
in dimensions, but within its limits it is a compact, 
varied, and highly interesting and instructive dis- 
play. The main object of the Exhibition is to 
assist in defraying the cost of the new Art and 
Science Schools, which the people of Saltaire and 
Shipley resolved to erect as a worthy and lasting 
memorial of the late Sir Titus Salt, the founder 
of Saltaire and the important factories which pro- 
vide some thousands of the inhabitants with con- 
stant employment. This Exhibition was to have 
been held last year, but unavoidable delays de- 
feated that intention, and it is now arranged to 
serve the double purpose of aiding the memorial 
fund and of celebrating Her Majesty’s Jubilee. 
In this latter respect it stands on the same 
ground as the other exhibitions of the year, and it 
received the Royal stamp of approval from Prin- 
cess Beatrice, who opened it on Friday, May 6, 
on behalf of, and by command of the Queen. To 
some extent the display, now attracting thousands 
of visitors to Saltaire, is general, but associated as 
it is with the manufactures of the district, it is 
largely concerned with industrial processes. These 
in fact constitute the chief feature, and next to 
them may be put the pictures, of which there is a 
choice aud valuable collection. The Exhibition 
buildings cover an area of 50,000 square feet, the 
main annexe being 600 ft. long by 150 ft. broad, 
this annexe being again divided into a main avenue 
of 600 ft. length and 30 ft. wide, and eight courts. 
Three other courts are placed in separate positions, 
and a fourth finds a place in the gymnasium of the 
Institute. Besides these erections there is a con- 
cert hall capable of holding something like 2000 
people ; and to complete the attractions there are 
extensive gardens in which are found a Japanese 
village, a Canadian toboggan slide, kiosks, and 
other sources of diversion. 

The most striking object noticed in the main 
avenue is a monster trophy, built in the form of an 
arcade, which is filled with articles illustrating the 
manufactures of Leeds. Another trophy serves the 
same purpose for Bradford. The handsome Hub- 
bard trophy, which was so attractive a feature at the 








Colonial Exhibition, occcupies a prominent place 
in the centre of the avenue, filled with costly furs, 
and externally adorned with stuffed skins of Cana- 
dian animals and birds shot by that intrepid hunts- 
man Mr. Hubbard, who has fitted up the pavilion. 
Doulton’s ptr gd and the Tinworth fountain, which 
were so greatly admired at South Kensington, are 
near by, and also in the main avenue is a gigantic 
locomotive engine lent by the Midland Railway 
Company, and named the ‘“‘ Beatrice,” 

Among other general exhibits are a number of 
models of men-of-war, and famous Atlantic liners, 
such as the Dominion Line steamer Vancouver, the 
White Star Britannic, and the Inman City of Berlin. 
Many other models on a small scale also illustrate 
the growth of shipbuilding ; and the early condition 
of the electric telegraph is demonstrated by a set of 
exhibits lent by the Postmaster-General, among 
these being Cooke and Wheatstone’s earliest needle 
telegraph invented in 1837 ; the same makers’ four- 
needle telegraph invented in 1838; an old form of 
double-needle instrument invented in 1843 ; Cooke 
and Wheatstone’s revolving disc telegraph, invented 
in 1840, also their magneto-electric communicator 
invented in 1840, and a specimen of the first telegraph 
line used in 1837, and dug up on the railway incline 
between Euston and Camden. The Royal Mint have 
contributed an automatic weighing machine, an im- 
proved screw press devised by Philip Gengembre, ~ 
and a reducing machine, with which the dies for 
the coins of George IV. were prepared, as well as 
those of the Queen, and many important medals of 
the present century. 

In the general courts are shown a large number 
of processes, some in operation, many of them not 
having been seen at any previous exhibition. 

Among the machinery in motion are appliances 
for penmaking, saddlery, web weaving, lead-pencil 
making, matchmaking, brushmaking, featherdyeing, 
power loom weaving, &c. In other parts of the build- 
ing hand lacemakers will be busy, and the manufac- 
ture of watches will be illustrated by employés of the 
English Watchmaking Company, of Birmingham. 
Printing and lithographing are likewise to be car- 
ried on for the entertainment of spectators ; and 
nail, file, and brickmaking will be shown in detached 
buildings in the grounds. The machinery in motion 
is driven by a horizontal Corliss engine furnished 
by Messrs. Hick, Hargreaves, and Co. This engine 
is provided with one of the firm’s automatic burring 
engines. On the opening day Princess Beatrice 
started the engine and the machinery by turning 
the small ivory handle of an electric switch, which 
— substituted for the occasion for the ordinary 

ever. 

Steam is supplied from a boiler by Mr. James 
Wardman, of the Airedale Works, near Bingley. 
This boiler is 28 ft. long and 7 ft. 6 in. in diameter, 
containing two flues, each 3ft. in diameter; the shell 
is /, in., the ends ;°; in., and the flues 2 in. thick, 
all made from Siemens mild steel, with longitudinal 
seams double-rivetted ; each end is made in one 
plate. The flues are of the same quality of steel as 
the shell and ends, and each flue contains six of 
Galloway’s conical water tubes. Sir Frederick 
Bramwell, who is President of the Saltaire Institute 
for this year, lends an apparatus for recording the 
results of the application of brakes to locomotives 
and trains; Mr. Titus Salt contributes among many 
other things an ornamental lathe. Messrs. Wood- 
house and Rawson, of London, exhibit various elec- 
tric appliances ; Messrs. Chubb and Sons display 
safes, strong-rooms, locks, and other means of defeat- 
ing the dishonest. So we might go on toa great 
length enumerating the objects here collected, for 
there are some hundreds of exhibits ; but we must 
be content with this general outline, and pass on to 
a feature which plays a very important part in all 
present-day exhibitions. 

Looking at the dimensions of the building the 
electric light installation carried out by the Wood- 
house and Rawson Contract and Maintenance Com- 
pany, Bradford, is on a large scale.. Ten dynamos 
have been supplied, eight of them by Messrs. 
Mather and Platt, of Salford ; and the current is 
sufficient for 150 arc lamps of 2000 candle-power 
each, and 650 incandescent lamps. Ten of the are 
lamps are used for lighting the great concert-hall ; 
there are four in each court, and arc lamps will 
also be used for lighting the picture galleries in the 
new science and art schocol, The bulk of the re- 
maining arc lamps are disposed about the grounds, 
which will thus be brilliantly illuminated at 
night-time. These are altogether independent of 
the great 50,000 candle-power lamp in the light- 
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house lantern, the current for which is supplied by 
a separate dynamo. Thearc lamps are all arrang 
in four separate circuits, so that in the event of a 
failure in any one circuit only one-fourth of the 
lamps would be affected. The installation of in- 
candescent lamps, of which there are about 600, is 
no less complete. The whole of the various circuits 
are controlled by a main switchboard placed close to 
the dynamos. 

The power for generating the electric currents 
will be obtained from engines and boilers supplied 
by Messrs. John Fowler and Co., Limited, of 
Hunslet, Leeds, to the extent of 300 horse-power. 
All the engines drive on to a countershaft 44 in. in 
diameter and about 45 ft. long, which is divided 
into three sections, coupled by sliding - sleeve 
clutches, so that any engine may be placed out of 
gear without the necessity of throwing off the driv- 
ing belts. 

A collection of 794 pieces of old armour from the 
Tower of London lent by the Secretary of State for 
War ; Japanese articles lent by the Prince of Wales; 
and a number of those beautiful screens illustrating 
the different provinces and districts of India, which 
were seen at South Kensington last year, lent by 
the South Kensington authorities, ought to be 
mentioned, together with a large number of models 
from the Admiralty, as showing the goodwill ex- 
tended on all hands to this Exhibition. Finally 
a word may be said about the pictures. These are 
distributed in thirteen rooms, each having a dis- 
tinct designation, such as the Blue Gallery, the 
Green Gallery, and so on. The total number of 
pictures and drawings exceeds 500. 

The Exhibition was in avery advanced state of 
readiness when opened, and fur this, special credit 
is due to Mr, Titus Salt, and Mr. Unwin, chairman 
and vice-chairman of the executive committee, and 
Mr. Fry, secretary. 





THE AMERICAN EXHIBITION. 


No one who visited the American Exhibition at 
West Brompton ten days ago, would have imagined 
that by Monday last, even a tolerable state of readi- 
ness would be possible, and many critics with large 
experience of the usual confusion characteristic of 
the time preceding an opening day, predicted that 
the public would enjoy special facilities for learning 
how the bare floor space of the building would be 
furnished and made attractive. Too much praise, 
therefore, cannot be accorded to Mr. Rufus M. 
Smith, the Chief of Installation, for the really 
heroic work he performed last week, for though on 
Monday last, a vast number of exhibits were con- 
spicuous by their absence, enough and to spare were 
in place to furnish the large building throughout 
from end to end, and to prove to the numerous 
crowd of visitors that there will be an ample 
supply of objects of interest and novelty to attract 
a sight-seeing public throughout the summer. We 
shall not attempt to make any reference to them 
just now ; indeed, few at present come within our 
range of criticism, though a little later, there will 
be many interesting and novel exhibits that will 
call for notice. Asan instance of the energy shown 
during last week, we may mention that of the 300 
horse-power Wheelock engine in the Main Hall, 
only the flywheel had been delivered five days 
before the opening, and that four days later, this 
engine was erected and set to work. 

Messrs. Hornsby and Sons, too, who furnish 
engines to the extent of 600 horse-power for driving 
the dynamos, performed wonders with the electric 
lighting, for although it was not found possible to 
illuminate the building on Monday night, the com- 
plete plant was in readiness, and the Exhibition as 
well as the Wild West was lighted up on Tuesday. 

For every reason we sincerely wish a full measure 
of success to the Exhibition, and we believe that it 
will succeed, for it will possess in the main building 
alone enough attractions to bring together a large 
concourse of people. The exhibits, to a considerable 
extent, may be of the class that gives a bazaar-like 
air to the show, but they are mostly novel enough to 
be attractive both to sightseers and purchasers ; 
the exhibitors, too, have an individuality which 
places them somewhat outside the ordinary rank 
and file to which visitors are accustomed. More- 
over, the experience of the past four years at South 
Kensington has shown that the exhibitions them- 
telves se-ved only as an excuse to people who wished 
to lounge, but would not own the weakness, and that 
the real attractions were the gardens. Now at West 
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a the grounds are more extensive, and 
be more beautiful than at South Kensington, 
and though the switch-back railroad and the to- 
boggan slide suggest a more demonstrative spirit 
of amusement than would suit the tone of many of 
the patrons of the Fisheries and its successors, 
they will probably draw many thousands who will 
like the place all the better for these entertainments. 
But there is no doubt that Exhibition, grounds, 
switch-back railroad, toboggan slide, and all the 
other attractions, are but side shows to the great 
Wild West entertainment. By no possible stretch 
of ingenuity can this feature be brought within the 
scope of criticism in EncinzERING. None the less, 
however, did a crowd of prominent members of the 
profession, to say nothing of those eminent in 
almost every other path of art, science, and in- 
dustry, enthusiastically follow ;the prolonged per- 
formance that for the first time was given to a 
British audience on Monday last, The grand stand 
which dominates the arena is large enough to hold 
nearly 20,000 persons, and of itself is a wonderful 
spectacle when crowded on every tier and from end 
to end of its vast sweep. 

We believe that the Exhibition is practically an 
American enterprise—we mean that most of the 
heavy capital required has been furnished from the 
United States—and we trust that those most deeply 
interested in the welfare of the undertaking will not 
be wanting in firm and judicious management—a 
condition as important as an attractive show. 
There is little doubt, we think, that if the Exhibi- 
tion is a success, it will tend largely to increase 
pleasant and familiar relations between this country 
and America, while if it should not succeed an 
opposite result will unfortunately be effected. The 
public are certainly ready to do their part to bring 
about the former and much to be wished for con- 
clusion ; it depends, therefore, almost wholly upon 
the executive. 





THE NEWCASTLE EXHIBITION. 

Tue Newcastle-upon-Tyne Mining, Engineering, 
and Industrial Exhibition, opened on Wednesday 
last, the 11th inst., by His Royal Highness the 
Duke of Cambridge, K.G., &c., promises to have 
an importance, interest, and popularity beyond the 
expectations of its organisers. This Exhibition is 
not so large as that of Manchester; but for 
technical importance as regards some of our lead- 
ing mechanical and mining industries, it must 
occupy a front rank. When we remember the 
state of confusion and incompleteness characteristic 
of the public openings of most exhibitions, we 
appreciate the marked contrast in this respect at 
the inauguration of the Newcastle Exhibition, and 
upon this first success the executive may be cordially 
congratulated. 

Amongst our provincial towns none is better 
qualified to give a complete representation of 
mining and mechanical industries than Newcastle- 
upon-Tyne, It is situated in one of the principal 
centres of our natural resources, and is the home, 
either past or present, of some of our greatest 
mechanical engineers, amongst whom the names of 
Stephenson, Hawthorn, Armstrong, Palmer, &c., 
are familiar. 

Newcastle has, curiously enough, hitherto devoted 
itself to art exhibitions, with the exception of those 
of manufactures and practical sciences of 1840 and 
1848, The North-East Coast Exhibition, held at 
Tynemouth in the autumn of 1882, can hardly be 
looked upon as a project of Newcastle proper, as it 
was largely supported by manufacturers of other 
districts, and, after all, was, comparatively, but a 
small undertaking. The present Exhibition, how- 
ever, may be regarded as representing essentially 
the productions of Newcastle and its immediate 
locality, and therefore tends to admirably demon- 
strate the industrial importance of the district. 
How far this enterprise is destined to prove a 
financial success is a question the future alone can 
determine, but the prospects certainly appear de- 
servedly promising. 

We have already stated (see page 382 ante), that 
the undertaking originated with the North of Eng- 
land Institute of Mining and Mechanical Engineers, 
but that owing to the satisfactory reception of 
the scheme by local authorities and manufacturers, 
its proportions and importance have been largely 
extended. The site of the Exhibition is Bull Park, 
which forms a part of the Town Moor, and is readily 
aceassible by rail or tramway ; the area is about 
31 acres, or rather more than the space occupied 


by the late Edinburgh Exhibition. The buildings 
are chiefly constructed of timber, the roofs being 
somewhat similar in construction to those of the 
Kensington buildings. Glass skylights are pro- 
vided at the top of the roofing for lighting the 
premises during daytime, whilst an almost extrava- 
gant system of electric illumination is provided for 
night-time. The buildings are commodious, and 
each court is distinctively coloured as a means of 
indicating at a glance each section or department. 
The main entrance is on the North-road, leading 
from Newcastle to Morpeth, and consists of three 
arcades, 430 ft..long by 50 ft. wide. 

Within the turnstiles the passages are gay with 
bunting and tapestry, while beyond these is a fine 
collection of old arms and armour lent by the 
authorities of the Tower of London, At the en- 
trance to the north and principal court of the 
Exhibition is a statue of ‘ The Last Trumpet Call,” 
by C. B. Birch ; to the right and left, are trophies 
of ceramic wares, by Doulton, of Lambeth. Be- 

ond and occupying a conspicuous position is the 
pat had dovecot of carved wood, that was pre- 
sented to H.R.H. the Prince of Wales by H.H. 
the Gaekwar of Baroda. 

To the right and left hand of the North Court the 
visitor is confronted by a miniature arsenal, com- 
prising probably the finest display of heavy and 
light ordnance and war appliances and wilitary 
hydraulic plant yet placed before the public. 
These exhibits have been supplied by the eminent 
firm of Sir W. Armstrong, Mitchell, and Co., 
Limited, of the Elswick Ordnance Works. 

On either side of Sir W. Armstrong and Co.’s 
magnificent exhibits are some very fine specimens 
of modern types of locomotives. In the same 
section are large collections of objects relating 
to marine and other departments of practical engi- 
neering, to which we shall devote special attention 
in later issues. Here is also a very fine collection 
of ships’ models by Messrs. Armstrong and Co., 
Messrs. Thompson and Sons, the Sunderland Ship- 
building Company, Messrs. Milburn and Co., 
Messrs. Dixon and Co., &e. 

Monster steam boilers and other important pro- 
ducitions in iron and steel are amongst the forest 
of interesting exhibits arranged in this leading 
section. At the end of the court is erected a fine 
organ by Messrs. Lewis, of London, and which is 
ultimately intended for St. George’s Church at 
Jesmond. 

To the left of the north entrance is the East 
Court, which is devoted to art decorations, china, 
jewellery, &c. Its length is 386 ft., and the width 
90 ft. Adjoining this court is Messrs. Howard and 
Wyndham’s new Bijou Theatre. The South Court 
is some 20 ft. narrower thau the East Court, and 
is devoted to carriage exhibits, provisions, tobacco, 
and other heterogeneous commodities. The art 
galleries are contiguous to this court. The ma- 
chinery halls are entered from one end of the 
South Court, and extend along the whole western 
boundary of the Exhibition. In these sections, 
various machinery is seen in motion either driven 
by shafting or by steam from the boilers in the 
Western Court, which contains besides such me- 
chanical appliances as winches, windlasses, cap- 
stans, air compressors, and ventilators. 

It will be seen from the plan on page 452 that the 
courts are arranged in a quadrangle, in the centre 
of which is a garden, well laid out and attractive. 

In the north grounds the boilers and engines for 
driving the dynamos are located ; these are also 
used for working an electric railway in the grounds. 

The machinery in motion in the West Court is 
driven by-a fixed engine provided by Messrs. Robey 
and Co., and steam is supplied to exhibitors from 
six boilers arranged near the engine ; five of these 
are of the locomotive type and one a vertical 
“Genetic” bvuiler by Messrs. T. Toward and Co., 
of Newcastle. The electric lighting machinery is 
arranged in a separate building situated to the 
north-west of the main exhibition, and comprises 
six compound engines of Messrs. Robey’s latest 
combined type. The shafting for driving the 
dynamos is so arranged that in the event of any 
one engine breaking down from any cause it can 
be driven by the one adjacent, Fourteen turbo- 
electric generators, by Messrs. Clarke, Chapman, 
Parsons, and Co., are fitted up at the east end 
of this building for generating electricity for sup- 
plying the incandescent lamps provided for illumi- 
nating the Exhibition. 

Dynamos and electric appliances are also furnished 
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Messrs, Paris and Scott, Norwich ; and by Messrs. | seams of coal, which have been thrown up by faults | ammunition magazines. Specimens of military 
The Parsons | or geological interruptions, is effected. The long/| structures are shown spanning the lake, such as 


Nicholson and Jennings, of London. 
generators and the engines for driving the dynamos 
are furnished with steam from boilers by Messrs. 
Daniel Adamson and Co., by the Oldham Boiler 
Company, and by Messrs, Penman and Co. At 
thefurther end of this building, rock boring and 
drilling machinery, &c., petroleum engines, and 
other machinery will be shown in motion. The 
electric illumination of the interior of the Exhibi- 
tion buildings has been carried out by Messrs. 
Clarke, Chapman, Parsons, and Co., of Gateshead, 
and Messrs. J. H. Holmes and Co., of Newcastle, 
but the main entrance, the central band stand, and 
offices have been lighted by Messrs. Paris and Scott, 
of Norwich. Incandescent lamps, mostly of large 
power (from 300 to 1000 candles), are exclusively 
used for lighting the courts at night. Some 150,000 
candles will be available for illuminating the build- 
ing and requiring an expenditure of engine power 
equivalent to about 7200 horse-power. Gas is, 
indeed, practically excluded from the Exhibition 
for illuminating purposes, but is largely consumed 
for domestic uses and motive power. 

The north gardens are thickly studded with in- 
teresting exhibits and decorative structures, such 
as kiosks, pagodas, moswues, &c., made gay with 
ornamental details and brilliant colour. Near the 
north-east corner of the grounds are models of 
coal and lead mines, the former with galleries, 
branches, and an engine plane of some 600 yards in 
extent ; these galleries must be traversed in order 
to appreciate the importance and unique interest of 
the model. The exhibit is very realistic, and 


wall system, the board and pillar, and the post an 
stall methods are beautifully illustrated in this 
colossal model. 

The model lead mine is intended to show the 
manner in which veins of lead ore are worked and 
the mineral extracted. Lead ore veins are found in 
approximately vertical strata in contradistinction to 
coal seams which run more or less horizontally. 
Proving and working the ore veins by means of 
adits or water levels are ingeniously represented by 
this exhibit. These unique mining models should 
prove an endless source of public attraction and 
instruction. To the extreme north of the grounds 


tion of working exhibits for illustrating various 
rope and other haulage systems which have been 
devised for the economical transportation of coal 
and minerals both above and below the surface. 
These systems are shown in daily operation, and 
form the most complete exhibits of the kind that 
have yet been placed before the public. Systems 
of aérial transports for minerals, &c., are also shown 
at work in the grounds, but these, as well as the 
wire rope exhibits, will be noticed by us in later 
issues. 

Following the ingenious idea of ‘‘ Old London” 
so beautifully carried out at the Fisheries Exhibi- 
tion, and which has been so frequently copied 
since, the Old Tyne Bridge at Newcastle promises 
to be a very attractive feature. This large scale 
|model, representing the old bridge over the River 
Tyne, built about 600 years ago and partially de- 





and beyond the models just referred to, is a collec- | 


spar and floating cask bridges. 

It will we hope be seen from this hurried and 
incomplete survey that the people of Newcastle 
may be proud of their Exhibition and of the able 
and energetic executive which has so thoroughly 
organised it, and we think there can be no doubt 
that it will prove a financial success, 





THE 110-TON GUN. 
By J. A. Loneripee. 

In the Times of March 12th a paragraph appeared 
stating that the proof of the 110-ton gun at Wool- 
wich was ‘‘ regarded as highly satisfactory, the last 
two rounds having been fired with the enormous 
charges of 1000 1b., and shots weighing 1800 lb. 
each.” The writer of the article continues thus: 
‘* As the charges are by far the heaviest ever fired 
in this or any other country, the following figures 
may be of interest.” Then follows a statement of 
the muzzle velocities and pressures of nine rounds, 
and the whole concludes with, ‘‘These figures 
speak for themselves.” 

Well, so they do; but the language requires 
translating. 

The fact, if it be a fact, that 1000]b. is by far 
the heaviest charge ever fired, has not much interest 
in itself, and still less when it appears that these 
1000 1b. charges gave a less muzzle velocity than 
the 850 1b. charges of brown prismatic which pre- 
ceded them. This is not difficult to account for, 
but as there is nothing ‘‘ highly satisfactory” in 


firing a bigger charge than any one else has done, 





should prove a great attraction to the public, | stroyed by a flood in November, 1771, has been | ., must look to the tables of results, and compare 


whose knowledge of coal is chiefly confined to the 
domestic cellar. The engine plane is shown in 
operation, and the transportation of coal by rope 
haulage is well illustrated, as are also the various 
systems of winning coal. Entering this model pit, 
the visitor finds himself at the bottom of the shaft, 
where the cages and winding gear are in position ; 
close to the shaft a hauling engine is provided for 
driving an endless wire rope, which draws the coal 
tubs along the engine plane to and from the work- 
ings. Electric safety lamps are to be used for 
illuminating this exhibit. This model colliery is 
ventilated by a Schiele fan, which is shown in 
operation, and the forced currents of air are very 
realistic. Troubles or faults are graphically illus- 
trated, as well as the way in which access to other 


produced by Mr. P. J. Messant, two-thirds of its 
real size, and the surface of the lake which it spans 
corresponds with the half-tide level of the Tyne. 
The Gateshead end of the bridge is that adjacent 
to the Exhibition buildings, whilst the opposite 
north end represents the Newcastle side of the 
river. 

In the prison tower on the bridge an effective 
chime of clock bells has been provided by Messrs. 
Gilletand Co. The timber framing of this artistic 
exhibit is covered with waterproof paper furnished 
by the Willesden Paper Company, the painting 
having been executed by Mr. Gullachsen, of New- 
castle. Close to the Old Tyne Bridge are some ex- 
| hibits of military engineering works, amongst which 
is a siege battery for two guns, and in the rear are 





'them with those of other guns of about the same 
size. This we are able to do, as in January last the 
Revue d'Artillerie gave the results of firing with 
Krupp’s 40 c.m. (15.75 in.) gun in the autumn. of 
last year at Meppin. 

First let us give a comparative statement of the 
two guns as follows : 














_—_— Elswick. Krupp. 
| Weight of gun .. tons! mM | 122 
Extreme length .. ‘a feet; 44 46 
Travel of shot . inches 400 400 
| Calibre R | 16.25 15.75 
Sas Das hues gee ees 
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The following Tables give the results of nine 
rounds from the Elswick, and the means of thirty- 
four rounds from the Krupp gun, showing in each 
case the nature of the powder, weight of charge and 
projectile, muzzle velocity, muzzle energy, energy 
per pound of powder, and energy per inch of cir- 
cumference of the projectile : 
Il.—Elswick 110-Ton Gun. 
Rounds at Woolwich, March, 1887. 















































| | & % 
| 3 | 2 | $3 2 g 
Po ;| 3B | . 3 ips 
3! powder. | | 8/.. 3 | BE Bes g 
8 | aio\/-| 8 $8 ssze 26 3 
5 | Sials| &@ |e eo 23) a 
| Ib. | Ib, | f.s, | foot- | in, |tns, p. 
1 Brown pris- | tons. sq. in, 
| matic .| 600 1800 1699 36,019 | 60.03 | 705.56 | 33.76 9.65 
2 Ditto 700 1800 1843/42,883 60.55 830.22 | 37.37 | 12.05 
3 _— Ditto 800.1800 2007|50,030 62.54 | 980.00 | 41.45 | 15.1 
4 Ditto 850 1800 2078/53,880 63.39 | 1055.40 | 43.42 | 18.7 
5\Brown (Ger 
| man) .-| 850,1800 2142/57,250 67.35 | 1121.45 | 45,11 | 19.5 
6,W.A. (S.B.L.)} 950.1800 2104/55,287| 58.16 1080.20 | 44.10 | 15.7 
7Brown (Ger- | 
man) ..| 850.1800 2150/57,680 67.86 | 1129.90 | 45.31 | 19.9 
8 W.A. (S.B.L.)/1000;1800 2128'56,506, 56.50 | 1106.80 44.73 | 16.1 
9 Dit Coe ant 2196166 ,608) 56.50 1106.80 | 44,73 | 16.1 
| | 
III.—Krupp 40 cm. (15.75 in.) 
Rounds at Meppin, September and October, 1886. 
! | 
2 Brown _pris- | | | 
matic Diine-) | | | 
berg ..| 608]2320'1650 43,745) 72.02] 884.9 | 38.90 | 19.03 
3 Ditto 663/ 2320! 1690 46,680 70.41] 943.4 | 40.48 | 17.63 
2) Ditto 707|2320 1758 49,705 | 70.31 | 1004.5 | 42.10 | 19.68 
4 Ditto 707|2030,1846 47,955 67.83} 969.2 | 41,17 | 16.08 
22) Ditto 730|2030 1810,46,103 63.16} 931.8 | 40.16} 15,81 
1 Ditto 848/2320 1900,59,040 69.62 1193.9 46.88 | 19.03 








What do these Tables tell us? First, that the 
enormous charges of 10001b. are useless, inasmuch 
as they give a less muzzle velocity than the 850 1b. 
charges of brown prismatic. It is true the pressure 
is reduced from 19.7 tons to 16.1 tons per square 
inch, but as the gun is said to be guaranteed safe 
with a pressure of 25 tons, there seems no reason 
for such a reduction. The truth is, that these 
large charges of slow powder cannot be burnt in 
this gun, and a portion is blown out uncon- 
sumed. In Krupp’s experiments the powder was 
rather quicker, similar to that used in the fifth and 
seventh rounds at Woolwich, and yet with a charge 
of only 700 1b. not less than 160 lb. of powder 
was picked up unburnt after firing thirteen rounds. 
From a comparison of the two Tables it will be 
seen that whilst the useful effect of 1lb. of powder 
varies from 56.60 to 67.86 foot-tons in the Elswick 
gun, it varies from 63.16 to 72.02 foot-tons in the 
Krupp gun. But the relative power of the two 
guns appears more plainly in the following Table, 
which compares the energies and penetrations of 
the two guns at the muzzle, and at 1000, 2000, and 
3000 yards respectively, the Elswick gun being 
fired with 1000 1b. of Waltham Abbey ‘‘S.B.L.,” 
and the Krupp gun with 8481b. of brown prismatic 
Diineberg powder : 


























Energy, Foot-Tons. 
Pro- 
musa Charge. jectile. 
Muzzle. 1000 2000 3000 
Yards. | Yards. | Yards. 
Ib. Ib, Mp TROAT cI 
Krupp 848 | 2320 | 59,040 | 53,157 | 48,628 | 44,480 
Elswick 1000 1800 | 56,506 | 47,690 | 41,242 | 37,388 
Penetration (Iron), Inches, 
Krupp sis | 2920 | 46.88 | 43.00 | 4153 | 90.28 
Elswick 1000 1800 44.73 | 40.23 | 37.33 | 34.56 











The penetration is calculated from the Woolwich 
formulat= ih ans in both cases, so that the 


results are strictly comparative. Thus it is seen 
that the Krupp gun at 2000 yards will penetrate 
4in. more iron with 848 1b. than will the Elswick 
gun with 10001b. charge. This is due partly to 
the superiority of the German powder, that is to 
say, to its higher pressure consequent on its quicker 
burning, and partly to the smaller calibre of the 
gun, and the greater weights of the projectiles. 

Having thus translated the language of the re- 
sults, I leave it to your readers to say whether they 
are “‘ highly satisfactory” or otherwise. 

As regards myself, I will only say that I do not 
consider either of the guns satisfactory. There is 
no reason why a gun should not be made to work 
with as much safety as these guns, and with a pres- 





sure of 30 tons instead of 16 or 18 tons, and such 
a gun of about half the weight and half the length 
of these monsters would be more efficient at 2000 
yards than either of these. Such a gun I will under- 
take to make. 





NOTES. 
Tue Scorch Fisnery Boarp. 

At a recent meeting of the Fraserburgh Harbour 
Trustees, the chairman indulged in some rather 
severe language with reference to the Fishery Board, 
talking of the ‘‘ squandering” of the funds and the 
‘*miserable failures” of the works carried out. 
Although we have always used much more moderate 
terms in speaking of the Board and its doings, we 
have for several years continued to point out the 
necessity for an entire change in the policy of the 
Board if not in its members. In another place we 
allude to the death of Mr. Thomas Stevenson, who, 
along with his brother, the late Mr. D. Stevenson, 
was for many years engineer to the Fishery Board. 
Although no reflection can be made upon these 
gentlemen, who were both men of the highest in- 
tegrity and uprightuess, they occupied a false posi- 
tion in having the disposal of public funds at the 
same time that they were engaged in private prac- 
tice. It isa subject we have frequently referred 
to, and it is not necessary to say more now than 
that it is to be hoped in making a new ane 
the Fishery Board will follow the lines of the Board 
of Trade, Local Government Board, and all other 
public departments, and appoint salaried officials 
not in private practice. 


Coat In RovMAnia. 

It appears that in the course of last year Rou- 
mania imported 75,000 tons of coal by sea. These 
imports were effected at the ports of Sulina, 
Galatz, and Braila. Transylvanian lignite was 
further imported into Roumania last year to the 
extent of 2000 tons. A fourth of the coal imported 
into Roumania last year was returned as coming 
direct from Cardiff, but a large further quantity 
was returned under the general designation of 
‘¢ English.” The cost of English coal in Roumania 
ranged in 1886 from 18s. 3d. to 24s. per ton, 
these terms including freight rates, which ranged 
during the year from 8s. 6d. to 14s. per ton. The 
administration of the Roumanian railways, which 
uses the commonest description of coal, obtained its 
supplies last year at 15s. 6d. to 16s. 10d. per ton. 
Only one town in Roumania, viz., Bucharest, the 
capital, is at present lighted with gas. The 
company which has a concession for supplying 
gas to Bucharest, consumes about 18,000 tons 
of coal annually, or nearly one-fourth of the 
whole coal consumption of Roumania. The coal 
used for gasmaking purposes comes from Eng- 
land. ‘Transylvanian lignites are only used in 
the portion of Wallachia, bordering the Sarpathian 
Mountains. Krupp, of Essen, is stated to be 
endeavouring to introduce German coal into Rou- 
mania, and with this object he has established a 
dep6t at Malta, but at present his efforts do not 
appear to be attended with any definite results. 


THE StanHore ELectRo-MaGnetic TELEPHONE. 

The Stanhope telephone is an improvement upon 
the Aders instrument. This, as is known to many 
of our readers, differs from an ordinary telephone 
receiver in having the central magnet replaced by 
a soft iron bar. Thecurrent flowing through the 
coil on the bar converts it into an electro-magnet, 
the power of which varies with every change of 
current. The same instrument serves indifferently 
as transmitter and receiver. During the time the 
conversation is taking place a current is kept con- 
stantly flowing through the coil and the line, the 
induction currents caused by the vibrations of 
the diaphragm, being superposed on the main 
current, and causing the reproduction of the 
words at the receiving end. As a matter of 
convenience, twa telephones are usually provided, 
one to be held to the ear and one to be spoken into; 
and in some cases a transmitter is added having the 
external appearance with which telephone sub- 
scribers are so familiar. But the resemblance to 
the Gower-Bell transmitter is only superficial, for 
there is no microphone, the voice’ being projected 
into a box having a diaphragm at each side, each 
diaphragm acting on a coil and electro-magnet as 
explained above. The feature of novelty in the 
telephone is the diaphragm, which was formerly 
made of parchment or goldbeater’s skin. It was 
found difficult to keep this tight during damp 





weather, and no method of varnishing served to 
exclude the moisture. Now it is inclosed between 
two plates of celluloid which are rendered adhesive 
at the surface, and applied with pressure. The 
piece of soft iron which constitutes the armature of 
the magnet may be attached to the outside of the 
celluloid or inclosed within it. The makers, the 
Stanhope Company, Limited, of 20, Bucklersbury, 
London, guarantee that these telephones do not 
infringe the Edison or Bell patents. 


A New Danisu Ironctap. 

The new Danish ironclad Iver Hoitfeldt, built 
at the Royal Dockyards, Copenhagen, and en- 
gined by the Burmeister and Wain Engineering and 
Shipbuilding Company, Limited, Copenhagen, is 
at present undergoing a series of trials in the 
Sound. The Iver Hoitfeldt was commenced in 
April, 1884, and was launched April 14, 1886, 

ith the exception of the Helgoland, launched in 
1878, and which is more than 2000 tons larger, the 
Iver Hoitfeldt is the largest ship built atthe Royal 
Danish Dockyard. Her displacement is 3280 tons, 
length 235 ft., breadth 48 ft., and depth in the 
water 18 ft. Her armour is for 100 ft. 113 in. iron 
plate covered with steel ; at both ends of this, straight 
across the ship, are bulkheads covered with 10-in. 
armour of the same kind, to within 2 ft, over 
the water line. The ends of the ship have below 
the water line a slightly arched deck of 2} in. steel 

lates, extending to 4 ft. below the water line. 
n the unarmoured ends of the ship are a number 
of small water-tight compartments ; the ship has a 
double bottom and a large number of water-tight 
bulkheads. The steering gear is protected by the 
armour. The ram is 8 ft. below water, and there is a 
discharging apparatusfor Whitehead torpedoes. The 
Iver Hoitfeldt has twin screws, each propeller with 
four wings. The engines are to indicate 3060 horse- 
power under ordinary circumstances and 5000 horse- 
power with artificially increased draught. A speed 
of 14 to 15 knots is calculated upon. The boilers 
number eight, and are placed in four compartments. 
The coal boxes can accommodate some 2000 barrels. 
There are several minor steam engines for various 
purposes. The guns are: Two 264 centimetre 
Krupp, in two turrets (barbette), protected by 9 in. 
iron plates covered with steel. Armoured wells 
lead from the turrets down into the ship for the 
transport of ammunition. Further, there are four 
12 centimetre breechloading guns and some lighter 
fm eat guns, of which two are placed on the 
ship’s two masts. Besides the discharging appa- 
ratus for Whitehead torpedoes under water, there 
are three discharging apparatus above water, one 
aft, and one at each side. The ship is lighted by 
electricity and is fitted with eight of Captain Rung’s 
pneumatic rotation indicators. Besides boats and 
steam launch she has two torpedo boats, with a speed 
of about 15 knots and weighing 15,000 kilogrammes 
each. The cost of the Iver Hoitfeldt is about 
33 millions kroner; of this amount the engines 
count for 800,000 kroner, and the artillery for 
about 500,000 kroner. 


SuBMARINE NavicaTion. 

The pneumatic dynamite gun which we illustrated 
in our issue of April 15, is not only intended for use 
on land and on board ship, but a boat has been 
constructed to carry it below the water, and thus 
add a new danger to naval operations. This boat 
was built at Fort Lafayette in America, and is 50 ft. 
in length by 8 ft. in diameter. It is supplied with 
reservoirs capable of containing air at 70 Ib. pres- 
sure, and can navigate submerged for two hours at 
a time. Its chief weapon is a pneumatic gun capable 
of throwing 200 lb. of explosive fora distance of 
600 to 800 yards. Like other submarine boats this 
is designed to remain on the surface as long as pos- 
sible, only descending when about to deliver its 
blow, or when hard pressed by pursuit. It will 
steal against a hostile vessel, with its conning tower 
just awash, as nearly as it can without detection, 
and then will submerge itself and continue its 
journey until well within range, steering the mean- 
while by the compass, or by a camera projecting 
above the surface on a telescopic tube, To fire the 
gun the boat’s nose needs to be raised above the 
surface, but its ap ce will only be momentary, 
and the combined effect of the recoil and the en- 

ines will carry it back into a place of safety imme- 
iately. It has also other means of attack besides 
the gun, and can employ towing and buoyant torpe- 
does for the destruction of the enemy. This boat is, 
we believe, mainly the invention of Lieut. Zalinski, 
who, while detailed by the United States Govern- 
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ment to watch the experiments made with the 
dynamite gun, has proved a most able and zealous 
coadjutor to the inventors. On this side of the 
water there are several persons at work on the sub- 


ject of submarine boats. The Nordenfelt boat, about | P? 


which much has been said, is 64 ft. in length by 9 ft. 
in diameter, and of about 60 tons displacement. It is 
fitted with 100 horse-power compound-condensing 
engine, and when it descends below the surface the 
fires are extinguished, and the engine draws upon 
the stored-up heat in the boilers, which are made 
specially large to serve this end. The boat has 
always a spare buoyancy of at least 100, which is 
not encroached upon. It is submerged against this 
force by a pair of horizontal screws amidships, pro- 
tected by sponsons. These are operated by a 
separate engine, which can be set to carry the boat 
down to adetermined depth, and to keep it there, 
the speed of the engine being controlled by valves 
subject to the pressure of the water outside. If the 
engine should break down the boat would rise at 
once. The vessel is kept on an even keel by a 
special device, so that when driven ahead or astern 
it will not dive. This is effected by horizontal 
rudders controlled by a pendulum which has its 
oscillations damped by being hung in a tank of oil 
or water. The pendulum operates the valves of 
hydraulic cylinders which control the rudders, 
Should it be necessary to rise hurriedly at any 
time, the water can be rapidly ejected from the 
ballast tanks, and at the same time the water from 
the boilers can also be blown overboard, adding 
eight tons to the buoyancy. The boat contains no 
air-purifying apparatus, its contents being large 
enough to support the crew for some hours without 
reat inconvenience. So far as we know there have 
en no successful public trials of this boat under 
water, but it is stated that fourteen knots have 
been run when submerged. 








THE LATE MR. THOMAS STEVENSON. 

In the death of Mr. Thomas Stevenson, Edinburgh, 
there has just passed away another member of an emi- 
nent family of civil engineers, and himself a man in 
the foremost rank of his profession. Mr. Stevenson’s 
death occurred at his residence in Edinburgh on the 
morning of Sunday the 8th inst., and ashe was born 
in the month of July, 1818, he had at his death 
nearly completed his sixty-ninth year. The deceased 
was the third son of Mr. Robert Stevenson, who 
designed and superintended the erection of the 
famous Bell Rock Lighthouse, near Arbroath, on 
the coast of Forfarshire. His grandfather, Thomas 
Smith, was the first appointed engineer to the Com- 
missioners of the Northern Lighthouses, and he was 
himself the sixth of the family who held that position. 
Educated at the High School and University of his 
native city, young Stevenson served his apprenticeship 
in the office of his father. Subsequently he was en- 
gaged in the superintendence of various important 
works, one of which was the Skerryvore Do otgeeye 
which was designed by his brother Alan, who, in the 

ear 1853, retired from the office of engineer to the 
ard of Northern Lighthouses, and was succeeded by 
Mr. Robert Stevenson in that responsible and honour- 
able post. At that time also the deceased entered into 
partnership with his brother David, the firm then be- 
coming D. and T. Stevenson, a title which is well- 
known over the whole world, and especially amongst 
the engineering profession. 

During the last thirty years or so the deceased, in 
conjunction with his late brother David, was concerned 
in the design and construction of upwards of thirty 
important and costly lighthouses erected by the Board 
of Northern Lights at various points on the coast of 
Scotland and in the Hebrides, two of which works— 
namely, those at Dhu Heartach and the Chicken 
Rocks, are justly regarded as triumphs of engineering 
skill. One of the latest works which engaged the 
attention of the late Mr. Stevenson in that special 
branch of his profession was the introduction of the 
electric light into the lighthovse'on the Isle of May, in 
the Firth of Forth, a notice of which appeared in our 
columns a few months ago. 

Along with the other members of the firm Mr. 
Stevenson’s advice was frequently sought op open 
the improvement of rivers and harbours, and the con- 
struction of dock, lighthouse, and other engineering 
works. He was in some way or other professionally 
connected with almost all the anvignbla rivers and 
harbours of Scotland, while from the designs of his 
firm very extensive improvements were made on the 
rivers Lime and Ribble, in England, the Foyle, in Ire- 
land, and the Forth, Tay, and Nith, in Scotland. Since 
the control of the navigation of the Clyde in its lower 
reaches was taken out of the hands of the Clyde Navi- 

tion ‘Trustees and made over to the Clyde Lighthouse 
Trust, there have been extensive improvements made 
on the lower estuary in accordance with the plans of 


Mr. Stevenson’s firm. For a number of years also 
Messrs. D. and T. Stevenson were the engineers to the 
Seotch Board of Fisheries, in which capacity they had 
much to do with the harbour works at Wick and other 
rts on the east coast of Scotland. At the request 
of the late Mr. Adam Black, the eminent Edinburgh 
publisher, Mr. Stevenson wrote, about twenty-five 
years ago, the article ‘‘ Harbours” for the edition 
of the Hncyclopedia Britannica which was then in 
course of publication. This article was onlpoanentiy 
issued as a separate treatise under the title of ‘‘ Design 
and Construction of Harbours.” The first edition ap- 
peared in the year 1864, and athird edition was pub- 
lished about a year ago. In it there are embodied 
the theory and the results of his own practice in 
river and harbour works, and altogether the treatise 
in question has become quite a standard work on the 
subjects with which it deals. 

The deceased was not only eminent in designing and 
constructing lighthouses, and in river and harbour 
engineering, but he was perhaps even more moreeminent 
in designing new and perfecting old apparatus for the 
equipment of the lighthouse proper ; indeed, he be- 
came quite an authority in respect of such optical ap- 

tus as is now in use in the most modern light- 
ouses ; and it may almost be said that he revolutionised 
the subject from the time that Sir David Brewster and 
M. Fresnel, the great French physicist, brought their 
scientific investigations to a close. He devoted very 
special attention to lighthouse optics over many years, 
and many notable improvements both in catoptric and 
dioptric apparatus were devised by him from time to 
time. In this connection it will perhaps suffice if we 
simply direct attention to the holophotal system, the 
condensing system for fixed, revolving, and intermit- 
tent lights, the dioptric spherical mirror, and the ap- 
parent light. All lighthouse authorities throughout 
the world have had the benefit of Mr. Stevenson’s im- 
provements in such apparatus, as he never patented 
any of his inventions, the rule with him being that as 
he was a Government official he should throw them 
open freely both to the public and to the profession 
of which he was such a distinguished member. As 
regards the improvements which Mr. Stevenson made 
on lighthouse apparatus, a very important statement 
was made to the Royal Commission on Lighthouses 
by Admiral Sullivan, who was at the time Marine 
Adviser of the Board of Trade. He said: *‘ It is to 
Mr. Stevenson we owe the present state of our light- 
house illumination; for the improvements on the 
Fresnel light which he has made have really given us 
the superior class of lights that we have now in Eng- 
land ;” and he added—‘‘I believe that this is quite 
the feeling of every one at the Board of Trade.” 

As might be expected, Mr. Stevenson did not fail to 
give to the world a statement of the results arrived at 
through his long and matured practical experiencee in 
this eminently special branch of his profession. It is 
now upwards of thirty years since he began to write 
on subjects connected with lighthouse illumination, 
his first paper, so far as we are aware, being a descrip- 
tion of the holophotal system of illuminating light- 
houses, a paper which he communicated to the Royal 
Scottish Society of Arts in the year 1856. Eventually, 
in the year 1859, he issued a work on ‘‘ Lighthouse 
Illumination,” the third edition of which was published 
in the year 1881. The second edition of this book was 
some years ago translated into German. Like his 
work on the ‘‘ Design and Construction of Harbours,” 
the one under notice has long since been recognised as 
a standard treatise on the subject with which it deals. 

Mr, Stevenson took a keen and zealous interest in 
the affairs of the various scientific societies with which 
he was connected in his native city. One of them was 
the Royal Scottish Society of Arts, to whose Transac- 
tions he contributed a number of papers on profes- 
sional subjects. One of his papers dates as far back as 
the year 1851, and the subject discussed was a 
‘*Description of a Portable Cofferdam, adapted es- 
pay or Works in Exposed Situations.” But he 

gan to write such papers some nine years earlier, for 
we find that in 1842 he put in shape certain ‘‘ Obser- 
vations on the Defects of Rain Gauges, with a De- 
scription of one of an Improved Form.” This appeared 
in the Edinburgh New Philosophical Journal, in which 
serial a number of his papers were first published. He 
was a Fellow of the Royal Soicety of Edinburgh for 
the long period of nearly forty years, and in the year 
1885 he was elected to the presidentship of the Society. 
On his assumption of the chair he chose as the subject 
tof his presidential address the ‘‘ Causes of Silting in 
Estuaries.” His attention had been specially directed 
to this subject by being called as a witness against the 
Manchester. Canal scheme, his opinion being that, as 
it was originally proposed, it would have ruined the 
port of Liverpool. e state of his health rendered it 
necessary that he should resign the presidentship of 
the Royal Society, in which post he was succeeded by 
Sir William Thomson, who is now discharging his 
second term of office in the chair. Mr. Stevenson 
seemed during the last fifteen or twenty years of his 
life to have a special fondness for investigation in 








subjects connection with meteorological science, and 








his interest in the affairs of the Scottish Meteorological 
Society of Scotland became almost a passion. The 
numerous short papers which he communicated to the 
meetings of that Society were relished very keenly by 
his fellow members ; and every now and then he had 
some fresh invention to describe to them. In the year 
1864 he brought under their notice his now well-known 
box for holding thermometers ; and in other years he 
showed and described his screen for the protection of 
exposed meteorological instruments, his instruments 
for ascertaining the mean temperature, his improved 
dial barometer, his photometer, his simple form of 
anemometer, his iron barometer, his cloud-reflecting 
compass, &c, 

The firm of D. and T, Stevenson is continued by two 
of his nephews in conjunction with Mr. Alan Brebner. 
He has left only one son, but like the father he is 
specially eminent in the profession which he has chosen 
for himself ; we refer to Mr. Robert Louis Stevenson, 
one of the most distinguished novelists of the present 
time, the author of ‘‘ Dr. Jekyll and Mr. Hyde,” 
‘* Treasure Island,” &c. We ought to mention that the 
deceased, Mr. Thomas Stevenson, was long an esteemed 
member of the Institution of Civil Engineers. 








ENGLISH v. AMERICAN LOCOMOTIVES. 
To THE EpitoR OF ENGINEERING. 

S1r,—From the pyrotechnical display of verbiage that 
appeared over Mr. Burnett’s signature in your columns in 
1886, concerning the demerits of the American locomo- 
tive, I had expected a similar display from him in answer 
to my communication in your issue of February 11th. 
But I find he has disappointed me, as his letter in your 
paper of February 18th is a mere collection of quibbles, 
evasions, and dodges, not at all creditable to the writer. 

In your same issue *‘ T, D.” thinks many practical men 
will smile at my idea that English locomotive builders do 
not use the duplicate system. Now Ican assure him that 
the amusement on this side will equal his, to hear ha, 
lish locomotive builders are the only persons who build 
locomotives to drawings and specifications, who have 
‘‘inspecting engineers” present while the engines are 
building, and who have to use specified material, &c. 

Suppose as “T. D.” su sts, the duty was taken 
off foreign engines, and “T, D.” came here to bid for 
engines for some of the leading roads, My impression is 
that after he had essed himself of the drawings and 
the several close-printed pages of specifications, he would 
return home convinced that the Americans were ‘a 
trifle the icularest” people he had met with for some 
time. First of all, he would have a complete set of 
drawings figured to the minutest detail, and from which 
no variation would be allowed. The specifications would 
require certain makes of boiler steel, each sheet to have 
a coupon on, which would have to be tested for ductility 
and tensile strength, also analysed, and the chemical 
constituents limited. Special makes of tyres, injectors, 
truck wheels, axles, crank-pins, headlights, balance valves, 
safety valves, cylinder oilers, material for bearings, and, in 
fact, for each and ue yt detail of the entire engine would be 
required. He would find a specified number of inspectors 
furnished by the company who must have free access 
to the engines at all times while under construction. 
If he were building cars, he would in many cases find the 
number and position of every nail specified, and lumber 
to be used which an analysis showed had but a limited 
amount of sap, &c. In fact, ‘‘T. D.” would find that in 
specifications and requirements the leading American 
roads ‘‘ out-heroded Herod.” 

It is true that some American locomotive builders do 
keep in stock engines already built, because it has been 
found that the American type of engine is the most suit- 
able for all classes of roads. In fact, they have found 
what is best suited for their wants and adhere to it. How 
could it be otherwise, when America has more miles of 
road than all Europe and more engines in service than 
England has miles of road, and American roads show, 
owing to location, &c., —— diversity of requirements 
than is to be found in all Europe ? how is it, I ask, if the 
American locomotive were not the machine required, it 
could fill with such satisfaction all the different require- 
ments found not only in this country but in those English 
colonies, where it is preferred to the English locomotive ? 
If the ap locomotive is so satisfactory how is it that 
every little road in England must have a special design, 
differing radically from its neighbour? Many of the 
English roads would not form a respectable side track for 
some American roads as to length and business done. Is 
*T, D.” aware that one American road—the Pennsylvania 
—handles more tons of freight each year than is handled 
by all the vessels sailing under the English flag combined ? 
If “*T. D.” could come to America and visit the large 
laboratories and testing departments of some of the Ame- 
rican roads, he would not feel much like talking about the 
requirements and specifications of English roads, ‘‘T. D. 
and his countrymen are too little inclined to investigate 
what others are doing. ‘T.D.,” because he cannot find 
three engines in England in which the rods can be taken 
down, straps, brasses, bolts, &c., mixed up and then re- 
erected, regardless of what brass or strap is used, attempts 
to account for this perfection in American wit on the 
ground that} in. play is allowed. Now if “T. D.” would 
go to the trouble of examining this point he would find that 
the brasses have to be driven into the straps, that the bolts 
have to be driven and the fits of all as close as he 
could desire. In fact he will find the fits and adjustments 
of American locomotives are superior to English locomo- 
tives, else why is it that the first thing that attracts the 
American vantroadusas attention when he arrives in 
England is the remarkable “lameness” the “ three- 
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leggedness” of the English locomotive’s exhaust? Do 
poor fits and bad adjustments cause a lame exhaust, or 
will “*T. D.” claim that it is the reverse of these condi- 
tions? Will ‘‘T. D.” please explain these points, and 
will he also reconcile Mr. David Joy’s assertion when in 
this country, that he found no such perfection of valve 
gear in English locomotives as he had found here? Is not 
‘7. D.” and his countrymen who stay at home too much 
inclined to believe the world begins and ends in England ? 
How is it that intelligent Englishmen like Messrs. Fernie, 
Joy, Angus, Sinclair, &c., when they come to America 
admit the superiority of American locomotives, and it is 
only the “‘Mr. Burnetts” who, actuated by ignorance 
or prejudice, or both, endeavour to mislead their country- 
men? 

“T, D.” thinks if the United States duty was removed 
on engines, it would be found English engines could be 
delivered in America as cheap aad as good as the home 
build. Let us look into this. 

In Mr. Stroudley’s paper read before the Institution of 
Civil Engineers of England in 1885, it a cae the engines 
of that road cost that company 23701. These engines, or 
the *‘ Gladstone,” are 18 in. by 26in. This cost in American 
money is about 11,850 dols. Now ‘‘T. D.” can buy in 
America an 18 in. by 26 in. engine that will do the same 
work as the ‘‘ Gladstone,” last as long and operate as 
economically for 7500 dols. or 4800 dols. less than the 
English engine. Will ‘* T. D.” explain this little matter ? 
* 1 D.” says he has seen valve seat facing machines in 
use in England, to operate with the cylinders in place. 
would like to see him apply one to one of Mr. Stroudley’s 
engines with the seats on the bottom of the cylinders, 
and if those engines had a ‘‘ bogey" or a small pair of 
wheels in front, as many of the English engineers seem 
to think they ought to have, it looks very much as if the 
‘*bogey” would have to be removed from the engine 
altogether to allow room fora machinist to lie on his back 
and operate with a cold chisel 2 in. long, a hammer 
with a4 in. handle, and bent files, &c., to true up a seat, 
Does not the very fact that a job of valve facing on an 
English engine, presents so many difficulties in the way 
of wrth to the eyes of a man lying on his back and 
working over his head, with a eq} with inefficient tools 
for want of room, account for the fact that English loco- 
motives are allowed to run with leaking valves? 

Mr. Burnett says he thinks the readers of your paper 
would regard it as a needless use of your columns if he 
were to make any comments on my former communica- 
tion. I donot think your readers will agree with him in 
this. Itake it that such of your readers as are interested 
in this subject want facts and not excuses, such as Mr. 
Burnett seems to be so plentifully supplied with. If Mr. 
Burnett is so solicitous about using your valuable columus 
why does he dodge every point in my former communica- 
tion and use that space for airing a lot of nonsense about 
my soaring to notice, about the lapse of time since he 
wrote the article criticised, and about his incurring m 
displeasure, &c.? What do your readers care about all 
this? As to incurring my displeasure I wouldsay it is not 
this but pity for Mr. ‘Burnett that I feel, who makes such 
blatant statements and windy assertions and then dodges 
out of them. 

Mr. Burnett stated the American engine truck was 
made up of “rudely bent bars and Bg 7 bolts.” I showed 
that it was nothing of the kind. r. Burnett finds fault 
with cast-iron steam pipes and many other points, which 
I showed were better than English practice. Mr. Bur- 
nett has had charge of American engines, I believe, and 
ought to know what he is talking about, but when it is 
shown that he does not, or is actuated by prejudice, he is 
silent. Now I think your readers would like to have Mr. 
Burnett show the grounds he had for airing his prejudice 
or ignorance. Possibly Mr. Burnett’s conscience tells 
him your readers have had enough of his misrepresenta- 
tions. If he knows what a typical American engine 
is he would not anticipate that I or any one else 
would say the ‘‘ Meehan” engine was some other type. 
If Mr. Burnett knew what an American type of engine 
was he never would have compared the ‘‘ 169” as such an 
engine, because the American type of engine on a 
4 ft. 84 in. gauge cannot have over 20 to 22 square feet of 
grate surface. And still Mr. Burnett has had charge of 
American engines, 

It is unnecessary for Mr. Burnett to beg off on what some 
one will write in ten or eleven monthshence. The proper 
thing for him to do is to show that his statements in his 
communications of 1886 are facts—which he cannot do— 
or disappear from your columns—which he ought to do— 
as I do not believe the English readers of your paper care 
to be led to believe that cheese is chalk. Mr. Burnett 
must be pretty hard driven when, to satisfy himself that 
he has made a point, he repeats a statement contained in 
my communication and calls it an exposé. Certainly he 
is eg satisfied. Has Mr. Burnett, in merely repeating 
what I had written, exposed anything? I su — an 

sé was to show something that was hid en, and 
wherein does the exposé crop out in repeating a statement 
that was already public? In comparing the resistance of 
the ‘*Gladstone’s” train at 43.3 miles per hour with the 

Meehan” engine’s train at 56.6 miles per hour, I used the 
well-known law that the resistance increases as the square 
of the velocity. If the consumption of fuel is in propor- 
tion to the amount of work done in England as it is in 
this country, then the assumption that the consumption 
of fuel would be in the same ratio is correct and reason- 
able. Mr. Burnett wants to know why I did not use the 
cube in place of the yee I would say I am not teach- 
ing school, and must therefore refer Mr. Burnett to some 
elementary treatise on locomotives and railroading, and 
as Mr, Burnett, in his communication of April 30, 1886, 
when he desires to ascertain the proportion of pod nh 
to the heating surface of an engine showing 730 horse- 
power, and having 1367 square feet of heating surface, 








divides the 1367 by 730, in place of dividing 730 by 1367, 
I would also take this occasion to refer him to some 
elementary treatise on arithmetic. 

If the consumption of fuel is noé in proportion to the 
work done, why does not Mr. Burnett show this and not 
— his mere assertion that it is ‘‘ absolutely incorrect” 
will take the place of a demonstration ? 

Mr. Burnett makes great ado about the narrowing of the 
firebox of an American engine by use of American frames. 
Is he not aware that some American engines have the slab 
frame between the drivers which is of the same thickness 
as the English frame, and allows of the same width of 
firebox? But how judiciously he strains at this gnat to 
swallow the whale of the English inside crank engine, 
which if one pair of the drivers be placed back of the fire- 
box and connected by side rods with the forward drivers, 
must have several feet shorter firebox to allow room for 
the crank. Very consistent indeed, but we have more of 
it. Mr. Burnett talks about the “ wasp-like attachment 
between the cylinders and the wheels beneath.” Of 
American engines, Mr. Stroudley in his paper says he 
has ‘‘ observed in modern engines built by the oldest 
and best firms in this country, that on sectional area of 
metal forming the connection between the 17 in. diameter 
piston and crankpin there was a minimum of 1} square 
inch,” &c. It would seem that Mr. Burnett’s objections 
were rather wasp-like, when so much poor engineering is 
going on in his own country. Again, Mr. Burnett says 
that cast-iron centres answer well for driving wheels no 


I | larger than 4 ft., ‘‘ but for wheels of larger size for pas- 


senger engines, cast-iron centres are greatly inferior to 
wrought-iron centres in respect to weight, rigidity, and 
liability to fracture at the boss.” 

In speaking of the wheels of his engines, Mr. Stroudley 
says: ‘‘The wheels of these engines are made of wrought 
iron. They differ somewhat from ordinary wheels in the 
thickness of the rim . . . . the author has observed that 
tyres break in nearly all cases near a defective point in the 
rim of the wheel. Thus a tyre if allowed to wear below 
14 in. on a wheel having a thin rim will be almost certain 
to break.” 

Now it appears the ordinary driving wheel centres in 
England are too thin, and that a tyre cannot be run less 
than 1}in. thick on them. Has Mr. Burnett’s observa- 
tions made him aware that tyres on American engines of 
68 in. and 70 in. in diameter are customarily run down to 
lin. and l}in. in. thickness? With these facts in view, 
which are incontrovertible, of what value are Mr. Bur- 
nett’s statements? I think any disinterested reader will 
agree with the writer, that they are valueless. Mr. Burnett 
can see any number of cast-iron driving-wheel centres for 
wheels up to 70 in. in diameter that have been running 
fifteen and twenty years in America. 

With your permission I will conclude here for the pre- 
sent, and reserve further criticism of Mr. Burnett’s utter- 
ances for another letter. 


Delaware, Ohio, April 7, 1887. 


Frank C, Smits, 








HELICAL JOINTS FOR BOILERS. 
To THe Eprror OF ENGINEERING. 

Srr,—I can assure “* C, E. S.” that having glanced over 
his “‘ Results of Tensile Tests’ contained in his letter, page 
428 ante, I considered the results useless as a criterion 
towards judging the relative value of diagonal joints. I 
certainly did notice the discrepancy as regards the breadths 
of the pieces, and looked upon it as only part and parcel 
of others. ‘* C, E. 8.” may rest assured that I do not wish 
for “‘ splendid chances of indulging in personalities ;” far 
from it, but when I see arguments brought forward by 
correspondents, based on false priaciples, I feel myself im- 
pelled to speak out. The reference made by ‘C. E.S.” 
as to my “ expensive proposals’—I suppose he refers to 
~ Ys ’ boiler, &c.—were called forth by reason of 

. BE, S.’s 
periments, when he should have known that the strains 
to which helical joints would be subjected in use, could 


not be imitated by direct pull; that in fact the hydraulic 2 


was the only test that should be applied to find the rela- 
tive value of the diagonal joints. ‘C,. E. S’s.” letter in 
yesterday’s issue is funny enough. 

I have stated in my letter of 29th ult. that where a pro- 
blem can be resolved (for of course the benefit of all classes 
of readers) by common arithmetic, there is no use in im- 
porting the use of high mathematics; that being so, I beg 
to submit the following solution for finding the relative 
wy value of longitudinal and diagonal joints. 

Cylindrical boilers are generally made so that the axial 
length is greater than the diameter of shell ; there are, of 
course, exceptions. However, let us take the case of a 
boiler where the axial length and the diameter are equal, 
say each equal 1. The area of the end is equal to 
12.7854, and the area of circular shell is equal to 
1x3.1416 ; now dividing the less by the greater, we get 


eng = 4, Therefore the surface of the cylindrical por- 


tion of the shell is four times that of the end. Now let 
us conceive a plane coinciding with the axis cutting the 
fluid pressure as existing in the boiler. The pressure 
acting on each half of the cylindrical surface would be as 
2, tending to tear the shell along the line coinciding with 
the plane ; therefore the strain crossing the longitudinal 
seams is double the strain crossing the circumferential 
seams; or, in other words, the strength of the circum- 
ferential are twice that of the longitudinal seams. 

The adjoined diagram represents portions of two plates 
united by a diagonal seam A F of 45 deg. rake. Sup- 
posing AB to represent an ideal longitudinal seam let 

G represent the force = 2 acting across it. Again, 
let B E represent the force=1 acting across the circum- 
ferential seam ; join G E, such line is the resultant, produce 





letter, page 238 ante, where he speaks of ex- | 9 





it indefinitely, cutting A F in C, through C draw C D 
parallel to A B. : 

Now, by hypothesis, the strength of the circumferential 
seam being double of the longitudinal, it follows that the 
circumferential seam has a surplus of half to spare; that is 
an unused strength value to spare in the joint; let us make 
C D=.5 toany scale. From D let fall the perpendicular 
D 4 = H G, this is the strength component acting normal 
on i 

Now »/i?+2?=2.236=the stress resultant, 

The triangles BE G and ECD are similar, therefore, 
as G E=2.236 : BG=2 :: C D=.5: D E=.447, and asGE 
=2,236 : E B=1:: C D=.5: C E=.223=the strength force 
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acting against the resultant stress force H G. Again, let fall 
the perpendicular E K on A F, and scaling off, we find 
E K=.212, and K C=.07. Now .212=the strength force 
of .5 acting on the normal to the diagonal joint. 

The length of the ideal longitudinal seam being 2 and 
the length of thecircumferential seam being 2, we have 
»/2%+ 2% =2.8284=the length of the diagonal seam. From 
the stress resultant 2.236 must be subtracted the opposing 
strength force of .212, or 2,236—.212=2.024=the reduced 


amount of the stress resultant, and ea = .7156 = the 
distributed stress acting normal across the diagonal seam 
and ie = 1.41 = the strength of the diagonal joint as 





compared to that of an ideal longitudinal joint ; therefore 
the strength of the diagonal joint is 1.41 times that of the 
longitudinal. 

r. John T. Nicolson makes a mistake in stating that 
1.26 was the ratio given by all your correspondents. 
Messrs. Rollo and myself have given it at 1.41, and 
Messrs. Boilermaker and Sons have given it at 1.333, or 
14. Messrs. Alexander and Thomson do not allow any- 


perma for the unused strength value crossing the cir- 
—_ erential seams, so that their calculation becomes 


-23600 _ 79 and 1D 126: Allowing only .25 instead 


.5 for the unused strength value ; the calculation becomes 


106 _ 1.000 _ ™ ss 
99984 =.75 and “a5 1,32=strength of the joint, 


Cork, May 7, 1887. 


Yours truly, 
R. HARTLAND. 





To rue Epiror or ENGINEERING. ‘ 
Sir,—We had intended that our letter in your issue of 
the 22nd ult. should have finished the correspondence on 
this subject so far as we were concerned, but we are 
anxious to make one remark on Mr. Nicolson’s letter 
which appears in your week’s issue. Mr. N,’s con- 
tribution to the subject is valuable, and his diagrams are 
“— instructive. ? act 
he rivet pitch for longitudinal joint—Mr. N.’s equa- 
tion (1), page 429-—is represented by a). One point to be 
taken into account in fixing the value of a is, the joint 
must be made steam-tight. In his equation (4) the rivet 
pitch for diagonal joint is a=a,, sec #, a quantity always 
greater than a, ¢.g., when 0=60deg., a=2 a;, and in such 
a case a, is too small or a is too great. This omission 
—e vitiates the conclusions given at the end of his 
etter. 
We are, Sir, your obedient servants, 
THOMAS ALEXANDER. 
ArtTHuR W, THOMSON, 
79, West Regent-street, Glasgow, May 11, 1887. 


To THe Epiror or ENGINEERING, se 

Srr,—Kindly note the following misprints occurring in 
my letter in your last week’s issue: — 

, Fig. 1, AB C is meant for a right angle; and s, a 
cos 4 should read sa cos4. Also the angle which r makes 
with the normal to AC should read ¢ and not @, 
Equation (8) should read ; 








eponaeriyicaonr map amntrecspnmens 


eT ee ee 


456 


ENGINEERING. 


[May 13, 1887. 








D= —d+ vJ/ (d4+4(a,—d) ad?) 
2(a,— d) 


The inequality oat > p should read : Ae a> 2. 
T am, Sir, yout, Se, 


oHN T. NICOLSON. 
Edinburgh, May 10, 1887. 





EXPANSION OF STRUCTURES BY HEAT. 
To THE Eprton oF ENGINEERING. 

Srr,—I have only just seen your paper of February 4, 
and I should feel obliged by your kindly allowing me to 
make a few remarks relative to the last paragraph of your 
review of ‘‘ Expansion of Structures by Heat.” 

In that paragraph it is stated, ‘‘the value of the book 
is unfortunately impaired by an error which runs through 
about one-half of it :” and the error is stated to be the 
estimating of the force of contraction or expansion, due 
to change of temperature, as inevitably occurring without 
reference to the question of whether the contraction is 
free or resisted. 

Now, very little consideration will show that the ex- 
pansion or contraction of any bar is always resisted by a 
force equal to that which is necessary to expand or con- 
tract the bar itself. Hence, in every such case, there is 
resisted force. 

Again, it is asserted in the review that, ‘‘if a hori- 
zontal bar AB is laid on a horizontal table with one 
end abutting against an obstacle capable of offering a 
resistance P, and is then heated, it seems clear that 
(omitting frictional resistance along the table) the whole 
expansion will take place towards the free end B, no 
matter how small P may be.” 

If this assumption be correct, then the inertia of a grain 
of sand, or of a pea, at one end would be a sufficient 
obstacle to cause such a bar of iron to expand only in one 
direction. 

After having carefully considered your remarks on this 
question, Iam, however, still respectfully of opinion that 
the view taken in Article 137, page 89, of ‘* Expansion 
of Structures by Heat,” is the correct one. 

I remain, Sir, yours obediently, 


JOHN KEILY. 
Melbourne, March 18, 1887. 

[There seems to be some confusion in the above letter 
between the molecular resistance of material to its own 
contraction or expansion under change of temperature 
and external resistance to the same. That contraction or 
expansion may be fairly said to be resisted or free accord- 
ing as there is or is not external resistance to it. 

n the instance quoted (in which friction is neglected) 
there is really no statical resistance to the expansion, 
which is virtually free ; for the pressure of the expanding 
bar against the obstacle (at one end) and the resistance 
developed from the obstacle are both infinitesimal, be- 
cause the bar slides freely away (friction being absent) 
from the obstacle as fast as (infinitesimal) mutual pressure 
is developed. And, although the centre of gravity of the 
bar is moved, there is no external work done, for the 
motion is not done against external resistance (being 
freely towards the free end). 

There is also a fallacy in comparing the resistance de- 
velopable from an obstacle (which resistance is capable of 
assuming a finite magnitude) with that due simply to the 
inertia of any mass (however big) placed upon the same 
(frictionless) table at one end of the same bar. Such a 
mass (on a smooth table) is not in the ordinary sense an 
** obstacle” at all; an infinitesimal horizontal force will 
move it, and it can only yield an infinitesimal resistance, 
whereas an ‘“‘obstacle” is capable of yielding a finite 
resistance (if a finite pressure be applied to it), In the 
case of the bar A B expanding agaimst a mass M placed 
at one end, the mutual pressure between the two is again 
infinitesimal ; but, in this case, both yield freely out- 
wards (the table being frictionless) in such a way that 
their common centre of gravity keeps at rest. And there 
is no work done by either against the other, because the 
—— ressure is infinitesimal.—THk WRITER OF THE 

EVIEW. 








MAGAZINE RIFLES. 
To THE EpriToR or ENGINEERING. 

Srr,—I was pleased to see an article in your issue of 
April 29th on ‘* Magazine Rifles,” and read it with great 
interest. The Winchester rifle is the only one with which 
T am practicall uainted, and I was sorry to see a few 
errors in your description of this rifle. 

You say (page 391) that they use rim-fire cartridges. 
There are three patterns now in use, called the 1873, 1876, 
and 1886 models ; these all use a central fire cartridge, 

In 8 ing of the Winchester new model 1886 rifle, 
you refer to Figs. 4, 5, and 6, on page 390. Fig. 4isa 
drawing of an 1873 pattern rifle, and the breech me- 
chanism is on the same principle as the rifle shown in 
Fig. 3, which seems to be an older pattern of Winchester 
firing very curiously shaped cartridges. As may be seen 
by the drawing, the breech mechanism in Fig. 4 is quite 
different to that of the 1886 model in Figs. 5 and 6, 

You also rr on page 391, referring to the 1886 model, 
‘‘the tops of these bolts are visible in the drawing (Fig. 4) 
of the exterior of the rifle.” The projections shown in the 
drawing are two in number, the one nearer the muzzle is 
the top of the carrier block when in its upper position ; the 
other, just forward of the hammer, isa slide which covers 
the ‘‘ well” in which the carrier block works. As the lever 
underneath the rifle is moved forward, the breechbolt is 
drawn back and a hook on top of it engages with the slide 
and draws it also back, at the same time the fired cartridge 
is ejected through the opening. The slide may be moved 
forward by hand, after the cartridge is ejected and the 
breech closed up, and then covers the carrier block well, 





preventing the admission of dust and wet to the carrier 
and breechbolt. 

On page 392 you say the 1886 model is made in several 
calibres from .32 to .45 in, This model is only made in 
the .45 calibre, but takes three different patterns of car- 
tridge of this calibre. The 1873 model is made in calibres 
varying from ,22 in, to .44 in., and the 1876 model in the 
.40 in, and .45in. calibres. An ‘‘express” pattern carry- 
ing a very heavy cartridge of .50 in. calibre is also made; 
this has the same breech mechanism as the 1873 and 1876 
models, which only differ in the form of cartridge used, 
the action being otherwise identical. The 1876 fires con- 
siderably heavier charges than the earlier model. 

It may not be out of place to say that over 250,000 of 
the 1873 model rifles have been sold, and I should say 
that they have been used in every country in the world ; 
they are remarkably free from all tendency to fouling, and 
seem never to get out of order, besides being extremely 
accurate, 

From my own experience I cannot say that I have been 
inconvenienced by the difference of ce when the 
magazine is empty or full, but it might be more objection- 
able when using the long heavy military cartridge. I 
think the magazine well placed when under the barrel, 
as it is then completely out of the way; by making it 
rather shorter than in most of the Winchester — 
so as to hold, say, seven cartridges, which is, I should 
think, quite plenty for a reserve, there would not be any 
very objectionable difference in the balance of the rifle, 
whether the magazine was full or empty, as the weight 
would be well towards the breech and supported by the 
left hand when firing. 

If the new breech action works as well as it promises 
to do, I should certainly prefer the Winchester rifle before 
any you have so far illustrated and described as the 
weapon for our ee 

am, Sir, yours very faithfully, 

Joun Suiptey Ex.is, J Un. 
82, New-road, Peterborough, May 6, 1887. 

[The article in question is intended to be retrospective, 
as can be seen by the context, and the mention of rim-fire 
cartridges refers to the original model of the Winchester 
rifle, and not to the 1873, and later patterns, which are 
constructed for central fire ammunition. As our corre- 
qencene points out there was an error in numbering of 
the figures, and Fig. 4 should have been described as a 
section of the 1873 pattern rifle. 

here are, of course, various opinions as to the most 
advantageous position of the magazine. It may, however, 
be remarked that both the American Board on Magazine 
Guns, and the English War Office Committee give the 
preference to the central magazine, which has also been 
introduced in the new Austrian Mannlicher small-bore 
rifle, The German magazine rifle is converted from the 
Mauser single-loader and is confessedly a makeshift, 
pending the introduction of a small bore. 

The London agents of the Winchester Company cer- 
tainly advertise the 1886 model rifles to fire cartridges 
wh of 0.40 in. in diameter, as well as of 0,45 in.— 

pv. E. 





THE OTTO AND ATKINSON GAS ENGINES. 
To THE EDITOR OF ENGINEERING. 

Srr,—Mr. Atkinson deserves praise for his efforts in the 
gas engine field. Obviously the Otto is difficult to beat ; 
and though, in our opinion, it still remains a very long 
way ahead of the Atkinson, yet to have crept up so far as 
he has done, is a feat not to be despised. 

But, in justice to Dr. Otto, the public, and ourselves, 
we must ask you to give the same courteous prominence 
to what follows as you have accorded to Professor Unwin’s 
account. ,The necessity for,this we hope will a when 
it is remembered that the tests you have pub ished are 
mainly interesting because they record results supposed 
to be superior to those at present obtainable from our 
latest productions, while, impossible as it may seem, they 
rely for comparison on trials made a number of years 
ago in Pome or on others made by competitors in this 
country behind our backs, and under circumstances of 
which nothing has been told. It seems to us that, before 

utting forth statements of this kind, it would have been 

tter to have inquired what the other side might have to 

say, but that is a point we can safely leave to your 
readers. 

We cannot go into long particulars at this moment. We 
confine ourselves to a few salient facts. We shall compare 
one of our recent 4 horse-power engines with the 4 horse- 
power Atkinson referred to. Our engine has a 7 in. dia- 
meter cylinder by 15 in. stroke. The Atkinson has a 7} in. 
cylinder by 9} in. or 104in. stroke alternately. We used 
one of the former here lately for electric lighting, and 
made some very careful tests at the end of last March. 
In comparing these with the Atkinson engine we have 
— 5 ft. of gas per — to the consumption of the emcee 
as the amount required for igniting pu was neglecte: 
in Professor Unwin’s tests but included in ours. 


.H.P.| B.H.P. mith g Ear ny *) Gas Running 
Horse- Power. Idle per Hour. 





New Otto 4 H.P. 


«| 7.5 | 6 24.5 | 
New Atkinson 4 H.P.| 5.811) 5. 23 | 
| 


3 
25 








It will be seen that while running idle the Otto 
4 horse-power uses say 33 per cent. less gas than the 
Atkinson, but while running fully loaded the Atkinson 
uses say 6 per cent. less than the Otto. As in practice 
engines rarely work beyond one-half to three-fourths of 
their maximum power it will appear that the balance of 
economy lies largely with the Otto. This is apparently 
borne out by Professor Unwin’s statement in regard to 





the action of the governor of Atkinson’s engine, which 
while running idle gave gas once and bi oe te it 
twice. In the Otto the ‘‘ suppressions” are often twice as 
numerous as this. 

But even if the gas consumption were against the Otto 
it would require a very marked saving to warrant the 
cumbrous contrivances which Mr. Atkinson has been 
obliged to introduce. Their weight, appearance, and cost 
of manufacture, are points which force themselves upon 
the attention, and must leave the ‘‘ Otte” an easy winner. 

Weare, Sir, yours, &., 
CrossLeY BrorHers, Lim1rep. 

Openshaw, Manchester, May 10, 1887. 





Water In New. Soutn Wates.—A -recently discovered 
spring which was tapped by a diamond drill at 75 miles on 
the road from Bourke to Waraaring, New South Wales, 
has proved even more valuable than had been anticipated. 
A Tiffen borer struck the stream at a depth from the sur- 
face of 942 ft. ; and acting under instructions, the borers 
are sinking still deeper, in order to increase the volume 
and upward pressure of the water, At present, despite 
the presence of the rods, an srerege of 6000 gallons of 
pure cool fresh water is obtained daily. 

THE ASSOCIATION OF MonictpaAL Eneinrrrs.—The 
following gentlemen, having satisfied the examiners at the 
examination held in London on the 22nd and 23rd ult., 
have been granted certificates of competency by the 
Council of the Association, viz.: C. Adcock, Liverpool ; 
F. E. Cooper, Liverpool; H. Dearden, Leeds; F. W. 
Franks, West Bromwich; F. J. Nichols, Leeds; A. E. 
Nichols, Leeds; E. W. Rich, Poplar;.J. Saunders, 
Newark-on-Trent ; B. Verschoyle, Liverpool. The next 
examination will be held in Manchester in October. 


Steam Fire Encine.—The public reception at Bedford 
of the steam fire engine constructed by Messrs. Merry- 
weather and Sons, of London, and presented by the Duke 
of Bedford, took place on Tuesday last. The engine, which 
is of the ‘‘Greenwich” type, is extremely light, and 
capable of discharging about 750 gallons per minute ; it is 
of the design exhibited by the Merryweather firm at the 
Inventions Exhibition, where it was awarded the gold 
medal. This type of engine was quickly adopted by the 
Manchester Fire Depét, and taken Pp. by the colonial 
fire brigades after a successful trial between English, 
colonial, and American manufacturers at Montreal. A 
powerful engine of the same design has just been supplied 
to the Metropolitan London Fire Brigade for use on a 
floating fire station. 

UtinisaTION OF OLD Serrs, Broken Fiacs, Rovucn 
GRAVEL, &c.—A new stone-breaking, granulating, and 
screening machine, has recently been introduced by the 
Corporation of Burnley for converting waste materials 
into broken stone of any specified size for concreting pur- 
poses, sand for mixing with the stone, and shingle or 
racking of a cubical form for inserting between the joints 
of paving to be afterwards grouted with asphalt or 
cement, and materials for tar paving. The cost of pro- 
duction is at the rate of 3d..per ton, and all the different 
kinds are perfectly clean, separate and distinct from each 
other, and ready for immediate use. Six different kinds of 
material, varying in size from the finest dust to stone for 
concreting purposes, can be produced at one operation 
and automatically discharged direct into carts or wagons 
at a saving of one-half the cost of the arrangement at pre- 
sent generally in use. The machine, which has been de- 
signed by Mr. John E. Stafford, the borough engineer, 
has a combined radial, oscillatory, and itive shakin 
action—precisely similar in motion to.riddling by han 
—and the material is turned out as clean and distinctly 
separate as if it had been washed. We are informed that 
since the introduction of the system at Burnley, a saving 
of 2001. per year in working expenses alone has been 
effected in the production of chipping or racking for 
paving purposes, 

INSTITUTION OF CIviL ENGINEERS.—Mr. Edward Woods, 
President of the Institution of Civil Engineers, took the 
chair at the students’ twelfth annual dinner at the 
Holborn Restaurant last Friday evening. Among those 

resent were Messrs. J. W. a! William Anderson, 

ames Forrest, Max am Ende, hatterton, Birch, W. 
Fox, and Professors Vernon Harcourt, Kennedy Robin- 
son, and Unwin. Mr. F. W. Scott proposed ‘‘ The Insti- 
tution of Civil Engineers,” and spoke of the difficulty of 
finding a new subject to refer to in connection with it, 
but mentioned the wise policy of the Institution in 
admitting manufacturers and contractors to its ranks. 
Mr. Woods replied, and compared the advantages for 
learning which young engineers now have with those 
which were open to him in his early days, when there 
were no special schools of engineering such as those repre- 
sented by members present. Mr. W. Anderson replied 
to a toast on behalf of the puests, and Mr, E. L. W. 
Haskett-Smith proposed ‘‘ The Secretaries,” which Mr. 
Forrest acknowledged in the absence of Dr. Pole. The 
toast of “The Students” was pro by Mr. Wolfe 
Barry, who said that they numbered 133 in 1868, 500 in 
1878, and 926 in 1886, and out of 1964 former students 46 
were now members, 545 associate members, and 6 associates 
of the Institution. He hoped the Council would decide 
to have an examination for students in the same way as 
most of the other professions. Mr. F. W. Scott acknow- 
ledged the toast on behalf of the students, referr:ng to the 
visits to works which were being arranged for students 
during the summer, and to the present position and work 
done by the class. Mr. F. W. Stokes proposed the-toast 
of the ‘‘Local Associations of Students” of Glasgow, 
Manchester, Liverpool, and Birmingham, This was 
acknowledged by Mr. Pickering, who gave the history of 
the last named. Over 120 were present, 
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NUT-FINISHING 


CONSTRUCTED BY MESSRS. 





MACHINE AT THE MANCHESTER EXHIBITION. 
DUNDERDALE, WOOD, AND CO., ENGINEERS, MANCHESTER. 





THE nut-finishing machine shown at the Manchester 
Exhibition by Messrs. Dunderdale, Wood, and Co., 
of Old Corn Exchange, Manchester, performs the three 
operations of facing, chamfering, and removing the 
internal arriss at one operation. The nut runs on a 
screwed mandrel, fitting on the thread only and not 
abutting against any collar or shoulder. Itis rotated 
by a drive plate with a hexagonal or square hole 
fitting the exterior of the nut, and thus it is insured 
that the faces shall accurately true with the thread, 
a result which is often not obtained if one of the 
rough faces be screwed hard against a shoulder. The 
nut is placed on the rotating mandrel and is drawn 
forwend by the threaded portion until it attains its 
correct position. It then comes into contact with a 
tappet which sets the gear of the drive plate in 
motion ; after that the nut and the mandrel revolve 
together. There are three tools at each side of the nut 
—one to face, one to chamfer, and one to remove the 
arriss. The facing tools are set more prominently in 
the tool-holder than the chamfering tools, and come into 
operation first, both of them being held in an ordinary 
slide rest on each side. The saddle which carries 
these rests passes underneath the drive plate and is 
actuated by one central screw. At the opposite end 
of the saddle there are slide rests set obliquely, each 
provided with a vertical pivot, which form the ful- 
crums of two crossed arm levers. On the open ends 
of these the arriss tools are fixed. A fixed stop is so 
placed between the crossed arms that when the saddles 
are brought forward for facing and chamfering they bear 
upon it and are wedged open, which consequently 
closes the open ends of the arms and brings the arriss 
tools to the exact required position just at the moment 
when the chamfering tool comes into operation. The 
positions of the tools are adjusted for different sizes 
and thicknesses of nuts by means of the oblique slides 
and by shifting the position of the pivot. Thus nuts 
of any shape or size up to lin. in diameter can be 
finished entirely at one operation with great rapidity, 
viz., about a gross per hour. With rough nuts which 
only require facing on one side, double this number can 

done. Bolt-heads can be finished in the same 
manner as nuts in this machine, which is, to say the 
least, very ingenious. 





PRINTING MACHINERY. 

Ar the meeting of the Institution of Civil Engineers, 
held on Tuesday, April 5, Mr. Edward Woods, President, 
in the chair, the paper read was on “‘ Printing Machi- 
nen by Mr. E. A. Clowes. 

© universal law of development and progress in 
nature, with the survival of the fittest, is strikingly exem- 


lified in the history of letter-press printing inery. 
The little hand press of four hundred years ago has deve- 
loped into the huge power press of to-day by successive 


and sequential stages. In the middle of the fifteenth 
century printers possessed an appliance which would 
Print on one side of a sheet of foo only ; and at the 
Present time they have an apparatus that prints on both 
sides simultaneously from of paper five miles long at 











| tenacious to be transferred to paper. 


| or plate moved pa: 





| 1803, merely to perform the inking by means 





the rate of 100 yards per minute. The former worked at | ments on this machine were made under the anspices of 


the rate of less than 200 impressions per hour ; the latter 
gives 10,000 copies of the Times per hour. Yet it is pos- 
— to trace the gradual evolution of the one from the 
other. 

In order to estimate aright the conditions of the problem 


| the elements which presented themselves may be re- 


called. There was the surface to be printed from—one 
containing designs of letters or pictures in relief. This 
was to be covered with a pigment, or ink, sufficiently thin 
to coat even the finest lines of the design, and sufficiently 
i There is also the 
apparatus by which the ink may be imp on the 
paper, that is, the press or machine. The earliest repre- 
sentation of a press is dated 1507. There is a simple 
screw, with a long pin for alever. The head of the press 
and the table bear the pressure between them. The type 
forme is laid on a “‘ table,” which is run in and out, under 
the platen, by means of girths or bands, a drum, and a 
handle. The principle involved is the use of a flat board 
el to itself, and so brought to press 
on a forme of type laid upon a hard flat surface. This 
kind of press was, with modifications, in general use for 
about three hundred years. 

In the chronological synopsis the various machines, 
whose date of origin is given, are divided into : 

a. Hand presses. 

b. Machines. 

The word “‘machines” is here used in the printer’s 
sense. Of course a pressis a machine, but this word has 
been adopted as a concise description of a press that is 
more or less automatic. 





Under the denomination machines, then, there are four | 


classes. 8 
cylinder machine, is a cylinder impressing a forme of type 
on a flat bed. , 

In the second class, or perfecting machines, two cylin- 
ders are employed to print the two sides of the sheet, 
which is carried successively under each cylinder, impres- 
sing the two formes of type also on a flat bed. ; 

te the third class the cylinder, as a means of impres- 
sion, is dispensed with, and a flat plane, or “ platen,” 
used, as in the hand press, and the machine prints on one 
side of the paper only. : 

In the fourth class—the rotary machines—the impres- 
sing, as well as the printing, surfaces are revolving 
cylinders. ‘ 

Beginning with platen machines, it is necessary to state 
that the idea of the inventor, Frederick Konig, was, in 

of leathern 
rollers, and to propel the type-forme backwards and for- 
wards underneath them. His ideas had reference to an 
improved press rather than to a new machine. Kénig 
was undoubtedly the “inventor” of the first machine ever 
made ; but it was not a success, and the platen machine 
as a praticable appliance, was first introduced by an engi- 
neer, a Mr. Brown, though it was not patented, and was 
capable of printing a double-crown sheet on one side only. 
Soon after the introduction of this machine, others of a 
similar type were brought out ; but the Napier machine 
nearly superseded them all, owing to its general excel- 


ence. 

In 1811 Konig invented the first single-cylinder machine, 
in which he adopted a cylinder for giving the impression, 
the gees on a flat bed, a train of su ae cylinders 
or rollers, two of which had end motion for distributing the 
ink, and the use of tapes to carry the paper. Improve- 


— 


The characteristic in the first class, or single- | 





Mr. Walter of the Times, the result of which was that on 
the 28th of November, 1814, a newspaper was first 
printed by machinery, In 1818 Professor Cowper in- 
vented several pe improvements, among them 
being a flat distributing table, on which the ink was 
uniformly distributed by rollers made of aglue and treacle 
composition, having an end motion as well as a rotary 
motion, and inking rollers having a simple rotary motion. 
Subsequently, in conjunction with Applegath, Cowper 
constructed a machine for the Times with four cylinders. 
In 1814 Konig took out a patent for an apparatus, by 
means of which the sheet, after being printed on one 
side, is conveyed toa second forme, there to be printed on 
the other side. This machine resembled two single- 
cylinder machines placed with their cylinders towards 
each other. The sheet was conveyed from one cylinder 
to the other by means of tapes, the track of the tapes 
being so arranged that, in the course of its track, the 
sheet was turned over, and a different side presented to 
the second cylinder to that which encountered the first. 
This system has been followed in perfecting machines 
ever since Kénig’s time. In 1818 Cowper applied some 
very important improvements. At the first cylinder, 
the sheet received the impression from the first forme, 
and at the second cylinder it received the impression 
from the second forme. In order to make ister, the 


| intermediate drums were raised or lowered by means of 


screws arranged for that purpose. Thus the sheet was 
sent in a little sooner or later as required, after printing 
the first side. The credit of having improved this 
method, by causing the cylinders to rise and fall and 
facilitating the making of register, is due to the late Mr. 
David Napier. 

A rotary machine of the fourth class, which indeed 
foreshadowed nearly every fundamental element of the 
most advancd machinery of the present day, was patented 
in 1790, by William Nicholson, but never actually built 
The first to make a rotary machine were Bacon and 
Donkin, who in 1813 devised an apparatus in which the 
types were fixed on a revolving four-sided prism, and the 
ink applied by an adjustable roller, the sheet of paper 
being wrapped on another prigm so formed as to meet 
irregularities of the type prism. The inking apparatus 
being defective, good work was not possible. The machine 
is noteworthy from the fact that the roller for the first 
time was to be clothed with glue prepared so as to lessen 
its tendency to become hard by exposure to the air. 

In 1816 the late Professor Edward Cowper patented a 
method of printing from curved or bent stereotype-plates, 
which were fixed upon the impression cylinder of the 
machine, The machine was intended for continuous 
sheets. Sir Rowland Hill in 1835 patented improvements 
in the same direction. He proposed, however, to use 
tapering types to be fixed on a cylinder, an expedient 
which was impracticable. 

The first rotary machine, actually available and put 
in operation for printing newspapers, was patented in 
1848, and is known as Applegath’s vertical machine. 

In 1857 the Times adopted the “‘ type revolving printing 
machine” manufactured by Hoe and Co., of New York. 
It was not unlike Applegath’s machine, but the cylinders 
were horizontal. Single sheets were taken in by grip- 

, conveyed out after printing b tapes and deposited 

y self-acting “‘flyers” upon 7 Fe e distributing 
surface of the main type cylinder being lower, or less in 
diameter than the forme of types, passed by the impres- 
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sion cylinder without touching. The manner of fixin 
the type on the cylinder was by means of volesshasel 
column rules, something like the keystone of a bridge. 
This expedient had been patented as far back as 1847. 
The speed was limited by the ability of the feeders to 
supply the sheets; complication was caused by having 
ten different feeders. 

It was now felt, at the Times office, that until the 
printing press was simplified, so as to be available for 
printing on both sides at one operation a roll of paper 
which would require no laying on, the most important 
results derivable from stereo-plates had not been secured. 
Mr. J. A. Wilkinson, of New York, had a rotary web 
machine at work as far back as 1840; and the Bullock 
Press, patented in 1863, was put into operation soon after 
in Philadelphia, But neither of these exactly solved the 
problem. ence, in 1862, the construction of the Walter 
web printing press was undertaken by Mr. John Cameron 
MacDonald, the present manager of the Zimes, aided by 
Mr. Joseph Calverly, the chief engineer. 

It is about 19 ft. long, 6 ft. wide, and 7 ft. high. Hach 
roll used in printing the Zimes is about 8000 yards in 
——. and weighs 800 lb. The paper is passed from the 
roll over hollow fa cylinders perforated with small 
holes, through which steam condenses on the blanket 
covering, by which it becomes thoroughly wetted on both 
sides. ‘The paper is then squeezed, and goes to the 
printing appliances, consisting of four large cylinders, 
arranged one above the other. The two outside carry the 
stereotype-plates, while the two in the middle are the 
pressing cylinders. The pone after passing between 
the rollers, is led between the upper printing and press- 
ing cylinders, when one side of it is printed upon; it is 
then passed between the two pressing cylinders, and after- 
wards between the lower pressing and lower printing 
cylinders, when it receives an impression upon the other 
side, Provision is made for taking up the set-off by means 
of a metal cylinder pressing against the lower impression 
cylinder, and licking up the superfluous ink on the cover- 
ing thereof, while any accumulation of set-off is prevented 
by a rubbing-bar affixed to its circumference. After 
having been printed on both-sides, the paper passes to 
the cutting cylinders. The machinery is so adjusted that 
a knife catches the paper exactly between the sheets, and, 
the paper being held hard on each side by a spring-bar, 
cuts it in two, all but a couple of tags near each end, 
which are left for the purpose of pulling the sheet on 
between two sets of running tapes, until it is caught by a 
pair of small rollers, which are driven at a greater speed 
than the rest of the machine. These immediately tear 
the sheets apart where they had been all but separated, 
and the tapes hurry on the complete newspaper until a 
frame, like a huge comb, flings it down on a board. All 
the manual labour required is supplied by two boys, and 
a man who attends to the machine. Folding apparatus 
has been applied without entailing any diminution of 
speed, which is about 10,000 perfect copies’ of the eight- 
page paper per honr. 

r. Hippolyte Marinoni supplied, in 1867, tothe Echo, 
a machine which had been invented for printing the Petit 
Journal. Two copies of the paper were printed on one 
sheet, and these were afterwards severed. The speed was 
10,000 revolutions per hour. Single sheets were used, in- 
volving the labour of six feeders. The stereo-plates were 
fixed on two rotating cylinders. The apparatus for de- 
livering the printed sheets was very ingenious; but, as 
will be seen, this machine was not so much advanced as 
the Walter Press, in so far that it necessitated layers-on. 

The Walter Press may be regarded as, in the main, the 
type of subsequent web rotary machines, which differ 
from it but in accessories, The ‘‘ Victory,” its chief rival, 
was brought out in 1870, It gained favour among country 
newspaper proprietors for its being cheaper in price, and 
possessing folding arrangements, an important feature in 
places where the newsvendors require to receive their 
copies ready folded. In 1871, Messrs. Foster, of Preston, 
introduced a machine, also adapted, from its comparative 
cheapness, to the circumstances of provincial journals, 
It printed from movable type, and obviated the neces- 
sity of a stereo plant and staff. The type was held onthe 
type beds, as in Hoe’s type-revolving machine. In 1872, 
Messrs. Pardoe and Davies brought out a rotary machine 
(called the ‘‘ Whitefriars”), for printing periodicals from 

, type or type and cuts combined. Four cylinders are ar- 
ranged round a semicircular frame, the two in the centre 
being used for the impression, while the two outside receive 
plates, which are not cast toa curvilinear form but bent, 
This machine is also built to print from a continuous roll. 
In 1873, Messrs, Hoe, of New York, introduced a rotary 
machine, which claimed a s' of 14,000 perfect sheets 
per hour. The roll of paper was above the type cylinders, 
which were fitted on a horizontal frame. The second im- 
pression cylinder was of three times the diameter of the 
tirst, and was pow underneath, The object of making 
this cylinder larger was to obviate the set-off, the im- 
pression being given on three cifferent portions. The 
sheet having been printed by the inner forme, passed 
under the cylinder to the outer, and thence between two 
cutting cylinders, which were of the same diameter as the 
type cylinders. In the same year Marinoni also brought 
outa rotary machine. Both of the makers of the fastest 
machines had thus abandoned their former principles and 
adopted that of the Zimes rotary web. arinoni’s is 
simple in design. Four cylinders are arranged 6ne above 
each other. The two centre ones are the impressing 
cylinders, the stereo-plates being fixed on the cylinders at 
the top and bottom. The inking appliances are at the 
t>p and bottom. 

‘Lhe excellence of the work done by rotary machines is 
patent to every reader of a daily paper. Mention should 
be made, however, of two machines specially designed for 
printing cuts or engravings requiring extra care in work- 
jng, and abundance of inking. One of these is the “‘ Ingram” 





machine, introduced by the proprietor of the Illustrated 
London News in 1876. In order to obviate the disadvan- 
tages of bending the stereo-plates of the cuts to the sharp 
curve corresponding to that of the ordinary rotary ma- 
chine, in the ‘‘ Ingram” the diameter of the printin; 
cylinder is largely increased, even rendering it capable 
containing two, three, or more copies of the cuts. The 
inking apparatus includes an increased number of inking 
and distributing rollers. The other isa German machine, 
which prints an illustrated serial at Stuttgart. The paper 
is not dam before printing ; instead of that, super- 
calendered half-sized dry paper is used. To prevent ‘‘set- 
off,” there is a web of ‘‘ set-off” paper wound on a spindle 
like the printing paper. After being used, it is dried and 
sent through the machine again and again. 

The culminating point in regard to speed has, so far, 
been attained by Messrs. Hoe, of New York, the most 
recent of whose machines seem altogether fabulous in the 
extent of their output. One prints and delivers folded 
an eight-page paper like the Standard at the speed of 25,000 
perhour. Another prints eight, ten, or twelve-page papers, 
delivering them folded, to either half-page or quarter-page 
size, at the rate of 24,000 per hour. Yor ten-page and 
twelve-page papers, the inset of twoor four pages is printed 
on a supplementary machine inside, and is then directed to 
and folded with the main web of paper. And another 
prints eight-page newspapers, delivering them folded to 
either half or quarter-page size, at the rate of 11,000 per 
hour. It also delivers, two, four, eight, or sateen Dees 
sheets unfolded. A four-page paper like the Echo would 

turned out, completely printed on both sides, at the 
rate of nearly 50,000 per hour by this apparatus, If it 
were pened possible to print an edition of such a paper 
on the Columbian press of the year 1817, it is a simple 
matter of calculation that this one hour’s production would 
entail the labour of two men for no less than 400 hours, 
or forty working days. Machinery has, it must be ad- 
mitted, undoubtedly debased certain industries. The 
machine laces of Nottingham are vastly inferior to the 
= hand work of the Irish or Belgian lace weaver. 

achine-made furniture cannot be compared to medieval 
examples, created by the chisel, hammer, and saw of the 
cunning craftsman. But in regard to printing, the condi- 
tions are about the reverse. The newspaper of to-day is 
incontestably better printed than that of a century ago, 
worked off by the laborious process of the hand-press. In 
all technical requirements popular literature is superior 
to that of the last ag The impression is clearer, the 
inking more uniform. hatever some people may say 
in their adulation of the productions of the medizev 
printers, there are books now issued from the press which 
surpass in nearly every valuable characteristic the most 
belauded achievements of the Aldi, the Estiennes, or 
coming down later, of Baskerville, Bulmer, Bodoni, and 
the Didots. Improvements in style have gone hand in 
hand with improvements in methods, and the develop- 
ment of printing machinery has been as satisfactory in its 
results from an esthetic as from an engineering point of 
view. The wonderful progress made during the past 
seventy or eighty years has promoted, toa degree which 
it would be impossible to realise, the freedom and pro- 
sperity, the intelligence, and the happiness of the nation. 





THE SCREW PROPELLER. 
The Reaction and Efficiency of the Screw Propeller.* 
By A. BLECHYNDEN. 


THE subject of the present paper is an old one in marine 
engineering, and it might be suggested that there are 
others more appropriate for to-day, but after all the years 
the screw propeller has been used, it can hardly be said 
that all is known about it, and that it has been beaten 
threadbare from a literary point of view. 

In this paper it is the writer’s intention to examine the 
subject of the screw’s reaction and efficiency almost 
wholly from an experimental point of view—to endeavour 
to bring forward in the light of practical experiment such 
facts bearing on the subject as, in his opinion, are insuffi- 
ciently appreciated ; but, while doing so, it is assumed 
that, being addressed to the members of the North-East 
Coast Institution of Engineers and Shipbuilders, it is 
addressed to those who are acquainted with the general 
facts of the subject, and, consequently, the paper may 
appear, and is, in some respects, elliptical. It is neither 
intended as a treatise on screw propulsion nor as an 
explanation of the method of designing a screw; but 
much that it contains is new—such, for example, as the 
facts bearing on the influence of surface ratio on the 
modulus of a screw’s delivery—and the writer hopes that 
it may be useful in leading to a clearer appreciation of 
some of the phenomena connected with a screw working in 
water. * 

In order to prevent confusion and to save unn 
words hereafter, the following definitions of terms which 
will be used in the paper are now given : 

i Screw” will be understood as meaning screw pro- 
peller ; 

“Pitch ratio” as the relation of the pitch to the ex- 
treme diameter ; 

** Surface ratio” as the ratio of the helical or developed 
surface of a screw to the area of the circle described by 
the tips of the blades ; and 

**Projected surface” as the geometrical projection of 
the surface on the plane of the screw s rotation. 

Screws will be termed ‘‘similar,” when of equal pitch 
and surface ratios and with surfaces similarly distributed. 

Surfaces will be described as ‘‘ similarly distributed” 
when in screws of equal diameter the total widths of the 
surfaces measured at the circumferences of equal circles 

* Paper read before the North-East Coast Institution 
of Engineers and Shipbuilders. 








are equal in the two screws; and in screws of unequal 
diameter when the total widths of the surfaces in the two 
screws, measured on circles having in each the same ratio 
to the extreme diameters, bear to each other the same 
ratio as the diameters of the two screws. 

In commencing to examine the subject, it would be well 
to glance briefly at what has up to date been regarded as 
the most orthodox writ upon the subject from a theoretical 
point of view. It cannot be invidious to single out the 
views of the giants in scientific investigation, Professor 
Rankine and Dr. Froude, more especially as those who 
have written upon the screw since the appearance of their 
memoirs upon the subject have generally adopted the 
views of either the one or the other. 

In Professor Rankine’s method of treatment which will 
be found at length in his paper ‘‘Un the Mechanical 
Principles of the Action of Propellers,” read in 1865 
before the Institution of Naval Architects, the reaction 
of a propeller, whether paddle or screw, is regarded as 
similar to that of a jet in moving water or impinging 
against a moving disc and the formula for the impulse of 
such a jet— 


ame x 
P=A V 85 


is taken as the basis for the calculation of the thrust. As 
applied to a paddle-wheel, A is the sectional area of the 
stream projected astern by the float, V the velocity of 
that stream relatively to the ship, S the velocity of the 
slip, y the density of water, andg the acceleration of 
gravity. The screw was treated as an oblique paddle and, 
ultimately, for practical purposes, on the assumption that 
the surface was sufficient to make the column or stream 
complete, and that the maximum impulse possible for 
such a stream is that of a jet of equal speed and slip and 
a sectional area equal to the screw’s disc, the same formula 
multiplied by a co-efficient of delivery depending on the 
itch ratio of the screw was used to calculate the thrust. 
robably there has not yet been a more thoroughly 
mension formula framed whereby to calculate the thrust 
of a screw, and had it only been accompanied by sume 
definite means of determining the relation of the co-effi- 
cient of delivery to the quantity of surface, little more 
would have been left to be desired. There is also a most 
interesting article on the screw of maximum efficiency 
ublished amongst Rankine’s miscellaneous papers, which, 
rom his point of view, is that which has such a curvature 
of blade from fore to aft as shall uniformly accelerate the 
water as it traverses the screw. 

Mr. Froude, in his paper ‘‘On the Elementary Rela- 
tion between Pitch, Slip, and Propulsive Efficiency,” 
read before the Institution of Naval Architects in 1878, 
starts from a different point of view. Each element of 
the blade is viewed as a plate moving in a rectilineal path 
oblique to its surface, and the normal pressure upon it per 
square foot of area is taken as: 


P=17 sin 0 VV, 


V being the velocity in feet per second and @ the angle 
between the plane and its line of motion, or the slip 
angle. Expressions are then found for the resistances 
of the plane resolved parallel and normal to the axis of 
rotation, a deduction being made from the thrust and an 
addition to the turning force for the effect of fluid friction, 
and from these an expression is found for the efficiency. 
Then there follows an interesting investigation of the 
blade angle of maximum efficiency, from which Mr. 
Froude concludes that it is 45 deg. with the plane of 
rotation with a slip of 124 per cent., the efficiency being 
then 77 per cent. 

It must be remembered that the said investigation 
relates to an elementary blade only, so that assuming the 
whole data upon which the investigation rests as sound 
and the investigation accurate, still it serves only to pvint 
out how the whole- blade must be treated. The pitch 
ratio of maximum efficiency is still left undetermined. 
As ageneral method of calculating the thrust of a screw it 
cannot be recommended, as it involves the assumption 
that the thrust is directly proportional to the blade sur- 
face of the screw, which shall be shown hereafter to be 
very wide of the mark, and, it might be added, very 
little reasoning is needed to prove it necessarily so. 

The method of treatment pursued by Mr. Froude com- 
mends itself to the judgment as the more rational of the 
two alluded to, because the reaction of the screw is that 
due to its blades moving in paths inclined to their faces, 
the inclination being the slip angle, and the thrust in this 
reaction resolved in a direction parallel to the axis of 
rotation ; but this thrust is limited by the value of the 
impulse of a stream or jet of equal speed and slip and of 
section equal to the disc area of the screw. This is the 
maximum value of the thrust whatever be the blade area 
or pitch, so that it would appear as if some combination 
should be made of the two methods—such, in short, as 
Professor Cotterill has attempted in his paper ‘‘ On the 
Minimum Area of Blade in a Screw Propeller necessary to 
form a Complete Column.” This can be referred to in the 
Transactions of the Institution of Naval Architects for 
1879 

Experimental data in such a simple form as will enable 
general deductions respecting a screw’s reaction to be 
made are comparatively scarce, although it is probable 
that there is no machine made by engineers with which 
more experiments have been made in the concrete form ; 
but the data of such experiments are of little value unless 
there exists the means of separating the frictional and 
other resistances from the gross power applied to the 
screw, and the thrust and ship’s resistance be known. 

Some of the most valuable data—valuable chiefly be- 
cause of the skill and care of the observer—were pub- 
lished in vols. xx. and xxi. of ENGINEERING, under the 
title of “‘ Propelling Efficiency of Screws,” by Mr. B. F. 
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_ Isherwood.* The paper gives the carefully analysed 
results of a series of trials of different screws on a steam 
launch. As these trials will be frequently referred to and 
their data made use of to prove certain propositions, a 
brief outline of them may not be out of place. 

The object in view was to ascertain the relative 
efficiency of different screws at different speeds. 

In order that the power expended in working the screw 
and propelling the vessel might be separated from the 
power developed, the friction of the engine and shafting 
was carefully ascertained by independent trials. The 
thrusts were measured by a dynamometer. The vessel 
was carefully tried over a measured distance at various 
speeds, varying from 5 to over 8 knots, with each screw, 
and the results plotted down. 





From the total powers thus found for the various 

























of the vessel. The last is the power expended in pro- 
pulsion, and its relation to the total power, less that ex- 
pended in engine friction per se, was taken as the pro- 
pulsive efficiency of the screw. 

Table I. in preceding column gives the particulars of the 
screws tried. 

The screws A, E, and F were formed from two two- 
bladed screws which were slices of a double-threaded 
helix, of which the screw C was one tried separately. 
Ther were made so that they could be fixed at right 
angles and so form a four-bladed screw E, directly behind 
each other as a Mangin screw F, or, angularly with the 
after edge of the forward screw touching the forward 
edge of the after one and so form one two-bladed screw 
A; the screw G was of the same class as A; and the 
screw H of the Griffith form made by paring down the 




















In the years 1882 and 1883 a very large number of. ex- 
periments were made with model screws at Messrs. R. 
and W. Hawthorn’s Forth Banks Works. These experi- 
ments were undertaken with the object of ascertaining 
the effect which modifications of the form of blade have 
upon the performances of screws, but they were after- 
wards extended to modifications of pitch ratios, and 
in all twenty-five models of various forms and propor- 
tions were experimented with. These were tried in the 
tank and with the a shown in Figs. 1 and 2. 
During the trials the free water level was 4 in. over the 
tips of the blades of the screws of 14} in. diameter and 
this total depth of water was kept the same for all. The 
screw, in rotating, caused the water to course round the - 
tank in the direction of the arrow, so that the thrust was 
due to the frictional resistance of the water against the 
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It appears that this law holds for all pitch ratios from 
0.833 to 2.00, or throughout the limits of ordinary prac- 
tice. Laren wa. of screws having pitch ratios higher and 
lower than those just given may be found, but very rarely. 


(To be continued.) 


point to that supposition—but, as the experimental proofs | 
of most of them extend over a by prac- 
tice, the residual phenomena may be for the present. 
ition I.—In any screw the turning moment is 
independent of the quantity of the surface or of the mode 
in which it is distributed. : 

This is a conclusion arrived at by Mr. Isherwood, and is 
clearly proved by his experiments. 

Of the various items into which the mean pressures and 
powers are divided in Mr. Isherwood’s analyses of his 
trials with the several screws in steam launch No. 4, only 
those due to slip and propulsion affect the present propo- 
sition. These are the pressures and powers due to the 
screw’s reaction. All the screws from A to D are equal 
in diameter and pitch but widely different in surface ratio. 
Screws G and H are also equal in diameter and pitch but 








LADDERING A TALL CHIMNEY. 

Firty years ago Messrs. P. Dixon and Sons, of Shad- 
dongate Cotton Mills, Carlisle, built a tall chimney shaft, 
which is a landmark for miles around, in connection with 
their factory. This shaft is described in Bancroft’s treatise 
on ** Tall Chimney Construction” as being of the following 
dimensions: Height, from foundation to top, $20 ft. 6 in., 


have surfaces different in quantity and mode of distribu- | and from ground line, 300 ft. ; outside measurement, at 
tion. If, therefore, it can shown that the turning | ground line, 17 ft. 4in., and inside measurement, 9 ft. 
moments of the set of screws A to D are equal to each | 6in. ; outside dimension, at top, 9ft., and inside, at top, 


6 ft. 8in. ; built to a batter of 1 in 72. 

Being the jubilee year of this tall shaft, Mr. Robert 
Todd, woollen manufacturer, the present-occupier, is 
moments be taken, as the lever—in this case the crank of | having it repaired, and a new copper rope lightning 
the engine—being constant throughout, they are propor- | conductor fixed up the outside, and has entrusted the 
tionate to the piston pressures which may be compared | work to Mr. Joseph Ball, chimney and spire restorer and 
instead of them. | lightning conductor fixer, of York Castle, Oldham, Lan- 

In Tables III. and IV. the sums of the pressures for | cashire. _ i: I 
slip and propulsion are shown for each speed and each| In carrying out this important undertaking, the ascent 
screw ; and it will be seen that with screws of the same | to the top of the shaft has been made by fifteen wooden 
diameter and pitch ratio the pressures are equal for equal | ladders of the ordinary type, as used by painters, made 
speeds. Such slight differences as exist are well within | specially light and strong for the purpose, and weighing 
the limits of errors of observation, Yet, while this equality | from 20 lb. to 50 1b. each according to their length, and of 
exists for screws of the same diameter and pitch ratio | the average width of 114 in. at bottom, tapered to about 
when tried at equal speeds, the surfaces vary enormously : | 10in. at top. Skids, or distance pieces of wood, are fixed 
in the A F set from 6.1321 down to 1.7417 square feet. at the back of the ladders at the top to keep them from the 


TABLE III.—Givine Piston PRESSURES DUE TO REACTION OF ScREWS FOR VARIOUS SPEEDS. 
Screws 4.83 ft, in diameter and 5.16 ft. pitch, but with different surface ratios. 


other for equal speeds and that those of G and H are 
equal for equal speeds, the proposition may be held as 
proved. It is not necessary that the absolute turnin 



































Surface in Feet. | Speed in Knots per Hour. 
Screw PENI ee ee pe ee ee ee, eet? n= wens z pr tae he ee ae scan, aa 
Helical. | Projected. | 8.5 ao | 7.6. 7.0. 6.5. | a0. | 5.6. | 5.0. 
A, E, F 6.1321 5.1950 59.0757 54.0728 47.3298 38.5841 80.6216 | 24.5562 | 20.1285 | 17,2154 
B 4,8078 4.0730 59.0744 54.0706 47.3110 88.5884 80.5992 | 24.5580 | 20,1286 | 17.2157 
© 3.0661 2.5975 59.0352 54.0074 47.8277 38.5947 80.8824 | 24,5896 | 20.0912 | 17.1464 
D 1.7417 1.4755 | 59.2600 54.0847 47.8342 38.5829 30.6698 | 24.5549 | 20.1835 | 17.2139 
TABLE IV.—Grvine Piston PressuRES DUE TO REACTION OF ScREws FoR VARIOUS SPEEDS. 
ER Ree Screws 4.33 ft. in diameter and pitches 6.5 ft. forward edge, increasing to 7.5 atafteredge. 
| Surface in Feet. Speed in Knots per Hour. 
Screw. | 3 Joana eed 6 ee Se oe eae eo ie, Se me! 
| Helical, | Projected. | 85. | 80. | 7.5. | 7.0. 65. | 60. | 65. | 5.0. 
G 6.8520 5.0140 | 90.5284 | 73.6061 | 64.5006 | 62.5878 | 41.7009 , 33.4674 | 27.4355 | 23.4082 
H 5.2768 2.7495 80.5107 73.6979 | 64.5037 52.5904 | 41.7029 | 33.4678 | 27.4350 23.4630 
} { i ' 














Proposition II,—Screws of equal diameter tried under 
similar conditions have turning moments directly propor- | 
tional to their pitch ratios for equal thrusts. | The procedure of laddering is as follows: The first 

If the turning moments, or rather their equivalent | length or section of ladder is placed at the base of 

iston pressures in Table III. be a with those in | chimney shaft and a hooked wrought-iron dog, or hold- 

‘able 1V., it will be found that for the same speed they | fast, made from gin. round rod, about Qin. long, is 
bear the ratio of 1 to 1.36 throughout. If now the pitch | driven firmly into the brickwork 4 ft. from the bottom of 
of the first set of screws be compared with the arithmetical | the ladder, and a second iron dog driven into the shaft 
mean of the pitches of the second set their ratio will be | about 4 ft. down from the top of the ladder, to which dogs 
found to be 1 to 1.356, which is practically equal to the | the ladder is firmly lashed. The dogs are formed so as 
ratio of the a pressures, to prevent the lashing to ladders from slipping when any 

In the following Tables (No. V. and No. VI.) and in | strain comes upon them. 

Fig. 10, page 459, the relation between the pitch ratios! Having lashed the first léngth, the next step is to place 
and the turning moments is more forcibly and satisfac- 
torily illustrated because of the wide range of pitch ratios 
which it embraces, and also because of the fact that the 
pitches of all the screws are uniform, while in the case of 
the screws just referred to, the comparison was made 
between the results from a set of screws of uniform and 
those from a set of screws of non-uniform pitch, a fact 
which might reasonably throw doubt upon any general 
deduction respecting the influence of pitch ratio on turn- 
ing moment which might be made from their trials. 


TanLeE V.—Showing the Motive Weights of Experimental 
Screws Compared with their Pitch Ratios. 


Diameter of all screws, 14.5 in. The notive weights are in pounds 
acting at 6.125 in. radius for a thrust of 5.6 Ib. 


brickwork, thus providing a good foot and hand hold for 
the workmen. 
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Ratios. 
Me Az 
Sorew. | Pitch Ratio, Woah | 2d 
? Moti 
Pitches, Weights. 4 
ans oa elk wie . free peed pleat B oe - Foeees ee ae until 
¢ 2 7 | . . e can abou' above the fixed length. ere he 
d ca. Mp4 cons po drives into the brickwork an iron dog and attaches a 
HM 1350 2.589 1156 1149 _| Pulley block to it ; then one end of the rope reeved round 
A 1353 2.872 1.259 1965 | the sheave is brought half way down a second loose section 
h 1,449 8.010 1.348 1.326 | of ladder placed by the side of the first, the rope being 
i 1.600 3.428 1.488 1.510 fastened ; the second —— is hauled up by workmen at 
2.000 4.245 1.860 1,870 | the base of the shaft until it is half its height above sec- 
—__ tion No. 1; it is then temporarily lashed to the fixed 








9 and Steeple Jack climbs up and drives another 
hold-fast into the brickwork 4ft. above its (the second 
length’s) top. He then shifts the pulley block to the 
upper hold-fast and descends. Length No. 2, still attached 
to the rope at its middle, is then hoisted above the first 
length fixed, which it overlaps two staves, and the top cf 
No. 1 and bottom of No, 2 are then securely lashed 

, and No. 2 then forms a continuation of the first 
fixed length. The climber mounts No. 2 length, which is 
still held by the pulley block and -_ and drives ina 
hold-fast above, shifts the pulley block, and proceeds 
with No. 3 as he did with section No. 2, and so on until 
the underside of cap is reached, and here a difficulty 
presents itself. 

In Messrs. Dixon’s shaft, at about 10 ft. down from the 
top, a stone cornice projects 3ft. The length of ladder 
coming close underneath this cornice or cap was fixed 
very firmly. Another length was hauled up until its top 
was about 5ft. above the cornice, and then this slanting 
length was secured to the length below, at its foot at in- 
termediate points, and also close underneath the cornice 
by lashings or —_— specially made. In climbing this 
slanting length the workman’s back is towards the 


und. 

i last length of ladder is hauled up and fixed above 
the cornice, reaching to the top of the shaft, and to the 
bottom of this the top of the slanting ladder is firmly fixed 
as an additional security, thus completing the laddering 
of this tall chimney shaft. The whole operation of thus 
climbing to the top occupied five hours, 

The shaft ia now being pointed with mastic about 50 ft. 
down, and two cracks, which are on opposite sides of the 
shaft, and extend to the bottom, are being repaired. 





New Zgeatanpd Coan.—Mr. Price Williams repre- 
senting certain English capitalists, has acquired all the 
mineral leases which he could secure in the Collingwood 
district, Nelson, New Zealand. It is proposed to develop 
the coal resources of the district. 





A New Norruern Lint.—There has been opened for 
goods and mineral traffic without ceremony, the largest 

art of the Alnwick and Cornhill branch of the North- 
Bastars Railway. It is an “ agricultural” line traversing 
the centre of Northumberland to the borders. It had 
been hoped that the whole of the line would have been 
brought into use at the beginning of next half-yegr, but 
of this there does not appear to be any likelihood, and, 
therefore, the line has been opened for goods traflic from 
Coldstream to Wooperstown, a little to the south of 
Wooler. This line is one which has been several years in 
course of construction, and it has proved one of rather 
heavy cost tothe North-Eastern Railway. Up to the end 
of last year there had been expended on this line 353,126/.; 
and the rate of expenditure was about 11,0007. per month 
for the last half of last year. The estimated rate of 
aentes was 3400]. per month for the first half of 
this year, and after the end of that period there would 
remain 10,0007. to be spent. It is thus evident from the 


~| official statement that the total cost of the line must be 


about 384,000/. ; and also that there will have been ex- 
pended by the end of June the bulk of the money. It 
might be hoped that the larger part of the work having 
been done, and the oe part of the branch having for a 
month or two the benefit of the consolidation of the goods 
traffic thereon, that the whole line might be sufficiently 
finished to allow of it being brought into use at the time 
of the Royal Show in Newcastle in July next. It would 
be of great advantage to the farming population on the 
line, and it would be a benefit also to the North-Eastern 
Railway to have this route opened up, as it may become 
one of the routes into parts of Scotland, for tourist 
traffic. 

Exxcrric TRAMWAYS.—Messrs. Woodhouse and Rawson, 
of 11, Queen Victoria-street, London, have under permis- 
sion from the Council of the Newcastle Exhibition con- 
structed a tram line of about half a mile in length, which 
runs from the Exhibition buildings through the gardens to 
the toboggan ground. e car, which is capable of carry- 
ing fifty passengers, will be propelled by electricity. The 
following particulars will be of interest to our readers. 
The permanent way is constructed for the ordinary tram 
line gauge (over which the car will travel at about twelve 
miles an hour), a third rail being laid between the two 
running rails as a conductor for the current. The two 
lines of running rails are joined electrically together and 
are used as a return conductor, no attempt being made to 
insulate them, The centre rail is insulated roughly by 
being mounted on blocks of asphalted wood 4 in. in thick- 
ness. The motor is moun on one of the two bogie 
trucks on which the car runs, and is geared direct to one 
of the shafts of the bogie trucks by double helical gearing. 
There is no intermediate gearing since the motor runs at 
the slow s' of 800 revolutions a minute, and the shafts 
of the e truck runs at 200 revolutions a minute, thus 
making it quite possible to gear direct from one to the 
other. Each end of the car is fitted with switches and 
resistances, which enable the speed of the car to be varied 
to anything desired whilst running, and also with starting 
and stopping switches at each end of the car. The handle 
of the starting and stopping switches is removable and is 
carried by the driver to the end of the car from which he 
drives ; this is done to prevent the switches at the opposite 
end to which the driver is etanding being tampered with 
by persons riding in the car. The motor will develop 20 
horse-power. “Phe generator, which is driven off the 
countershafting in the engine-room, is of exactly the same 
size as the motor, the only difference being that it runs at 
a speed of 1000 instead of 800 revolutions a minute. 





spare armature is provided, interchangeable with either 
the motor or the generator. 
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13,412, J, I. Thornycroft, Chiswick, Middlesex. 
Im ements in Apparatus for 
indicat Orders or Directions on Board Vessels, 


re plicable ee 5 Si 8.) een Cae 


The bir phe transmitting apparatus comprises an indi 
1 provided with a chamber 4 communicating by a pipe with re- 
cei indicators 19 and a condenser 17 in which is produced a 
partial vacuum by means of an air pump or other apparatus. In 
the chamber 4 is a reducing valve 3, which is kept down upon its 
seat by the force of a compressed spiral encircling and abutting at 
one end against the valve rod, and ng at its other end against 
flange formed on the upper end of a cylinder 8, which is capable 
of being moved up ordown by means of the pinion 11, on whose 
axis is the operating handle or index finger. In the normal 
position of the partsshown in the figure the index finger isin a 
horizontal position corresponding to the order “stop.” As- 
suming a partial vacuum to exist in the condenser 17 and attached 
pipes, the reducing valve 3 will so bear on its seat that air enterin 

through a hole 31 may leak between the valve and its seat, an 

reduce the vacuum in the common pipe 18 to such an extent that 

















all the index fingers 0. the receiving indicators 19 also stand at the 
normal or ‘‘ stop” position. On turning the index finger upwards 
in the direction of the arrow to the “ahead” position, the cy- 
linder 8 will be raised, thereby reducing the compression of the 
spiral spring, and allowing air to pass more freely between the 
valve 3 and its seat. This causes a still further reduction of 
the vacuum in the pipe 18, which has the effect of causing 
the index fingers of the receiving indicators to move to the 
“‘ahead” position. On moving the index finger to the ‘‘ astern” 
pa the cylinder 8 is .depressed, thereby eee ares y 
a 7 and forcing the valve 3 more closely upon its 
so that air cannot pass readily into the pipe 18, if at all, In 
this case the vacuum in the common pipe is increased by the con- 
denser 17, the receiving indicators moving in unison to the 
“astern” position. The raising or depressing of the cylinder 8 has 
for a result a corresponding movement of the vessel 22, in each 
case making electrical connection with the contact-piece 28, and 
operating electric belle near the receiving indicators. The 
movements of the vessel 22 depend upon the inability of the fluid 
a in it to pass the rim 21 quickly. (Sealed November 16, 


‘Tyne. Im- 
of of Ships 
and (8d. 7 Fige.] March 9, 1886.—The 
keel is made of channel section in solid lengths with scarfed ends 


80 formed relatively to each other that any length or lengths may 
be withdrawn aud repiaans without interference with the adjoin- 
ing lengths. ( April 19, 1887). 


4013. H. L. LAvempoct. Improvements in 
Anchors for Marine Use, (8d. 5 Figs.] March 22, 1886.— 

















the fluke or the pivot C, on which if turns, forms the third side of 
the triangle. fluke B is free to fall in either direction, so that 

with the ground of the side of 
turned w second shank D, 
which is pivotted at E in a similar manner to the fluke B, is at- 
tached the chain or cable that carries the anchor. When sus- 
pended from the ship’s side and the whole weight of the anchor is 
on the cable, the fluke lies within the shank or frame. As soon as 
the anchor rests on the ground and the weight is relieved from the 
chain the fluke falls to one side or the other, and as the shank 


still further falls the fluke engages with the ground in the usual 
way. The reverse action takes place as the anchor is drawn up. 
(Sealed April 29, 1887). 

5586. J. G. 


Greenock, Renfrew, N.B. 
Paddle- Wheel 


Improvements in or to 

Steamers. (8d. 3 Figs.) 22, 1886.—This invention has 

for its object the raising or lowering or vertically adjusting the 
idle-wheels of steamers in order that a proces 'y uniform 
th of immersion of the paddle floats maintained both 


may 
while the vessel is loaded and at light draught. The figures illus- & 


J 





trate this invention as applied to stern-wheel steamers. The 

dle-wheel or wheels A are carried upon the ends of beams or a 
rame B, at the opposite end of which are fitted the driving 
engines D. The beams or frame B are fitted to oscillate upon 
gudgeons c on the vessel, and may be adjusted to raise or lower the 
paddle-wheel Ay means of screws, hydraulic jacks, or other 
gear E. (Accepted March 5, 1887). 


5928. C. Henderson, Glasgow, N.B. Improvements 
in and Connected with the Wor Construc- 
tion of Steering Gear and other Board 


on 
pfs yee oy 2 other Vessels by Means of Com- 
Air. -{ls. 8d. 16 Figs.) May 1,-1886.—This. inven- 


ion relates to improved means and appliances for — 
—_ air to work the windlasses, cranes, and other dec! 
machinery on board ship. The air is compressed into accumula- 
tors by compressing pumps driven by the main engines, when at 
sea, or by auxiliary engines when the steamships are in port. On 
board sailing vessels the power for driving the compressing pumps 
may be supplied by windmills. (Accepted March 5, 1887). 


Seacombe, Chester. 
mente in ce Rotating te Ai atus for Ho! and 
Putting Off Ships’ ts. (8d. 6 Figs.] May 17, 1886.— 
According to this invention the chocks are eomposed of a stationary 
rtion A, and of a movable portion B. turning about a pivot C. 
The keel.ot the boat rests. on a long T piece E! 


extending from 
one pair of chocks to the other, and the body of the boat lies | in th 


against a side rail connecting the two stationary chocks. The 
continuations K of the chocks B are locked firmly down by means 




















of a locking handle H and catch J. To launch the boat, the arms 
K are liberated and used as levers to lower the chock B and force 
the boat by means of the projections D off the T piece E!. The davite 
M, M are arran to rotate on two planes inclined to each other 
in such a manner that, if one of them be turned slightly, it will at 
once swing out so as to free the boat from the other davit and 
enable it too to swing round. The slings are attached to the boat 
by hooking or lin into a rod P between two brackets (Fig. 2 

By turning the c ead Q, the rods P are drawn out of the fall 
simultaneously when the boat is level. (Accepted March 19, 1887). 


7306. C. Dawe, H.M.S. “Curlew,” Channel Fleet, R.N, 
for Ra: ly Closing Water-tight Doors in 
ips when su Doors are Worked Vertically. 
[8d. 1 .) June 1, 1886.—Inventor claims: The introduction 
of a lowering screw of coarse pitch parallel to the screw usuall 
fitted, the screws bein, sel r so that the rates of ad- 
vance of the nuts are the same ; also the adoption of a system of 
levers by which the weight of the door is taken off the hoisting 
screw, Nd ene sag put on the lowering screw, and the pressure 
contin’ under the control of a man stationed at the door en- 
trance during the whole time of the descent of the door. (Ac- 
cepted Marek 5, 1887). 
16,604. '\W. Burchell and C. E. Austin, London, A 
ew and Im: Vehicle to Travel both on Land 
and on Water. {[6d. 3 Figs.) December i7, 1866.—The im- 
is shaped somewhat like a barge, and is driven 
whilst in the water by any ordinary propeller. ‘the vessel, w 
on land, is borne on wihtele tay role places ta Cencingy teamed Se 


provided with teeth which work 


into worm blocks carried by » shaft placed longitudinally and 
canséd to revolve by any ofdisary mecbanical connection with the 
motive engine. (Sealed April 15, 1887). 


ing the cutting and trailing edges in each blade. 
Sealine sdek and tha tralling abee ol the one te the qulting ols 
e one ag 
of other blade. Perens March 30, 1887 : 
ts in Guard 


rope 
water by means of floats, buoys, cables, and anchors. The buo: 
ac ~t and are divided internal], into vom: 
partments arranged an their 
Fieo $0 opntaiss teamamable taatertals Sibendea to ‘the buoy 
itself when any part of the cordon is contacted by 
of , and, lastly, to contain detachable flasks w 


may be 
withdrawn therefrom without disturbing the of 


contains a fi h on its w wal ignites the 
ini ma’ contained in the flasks, and thus marks the 
posi of the attacking body as the flaming flasks are 
seeus penne be she latter. In order to insure the buoyancy 
these flasks w 


en detached from their respective buoys, y are 
la ore with a bag of suitable material which is extended and 
nflated by the gases. generated by the imflammable material 
during its combustion, and the are thus prevented from 
being drawn under water. (Accepted March 30, 1887). 


TORPEDOES. 

. lL. Sanderson, London. Improvements in 

thie Propuision of Torpedoes and other Vessels. {S.i. 

11 Figs.j March 29, 1686.—These i vements have for their 

ob oe the of propu ete enya 

or of propellers — upon a 80 r 

blades when in bal «i revolve in d ~An ts 8; also in the com- 

bination with a propeller fast upon its shaft of one or more pro- 

— fitted loosely 2 the shafts and adapted to be brought 

into action by the fixed propeller when the latterrevolves. (Sealed 
April 12, 1887). 


4653. H. H. Grenfell, Newcastle-upon-Tyne. Im- 
its in Appliances for Directing the Dis- 
oP Nien Ordnance, T and other Missiles 
at N: it. (8d. 5 Figs.) April 2, 1886.—The improvements 
relate to a sighting a nce composed of two spherical lenses 
carried by arms extending fiom the two ends of a hollow staff or 
tube having in its interior an electric or other lamp from which 
light is directed through both lenses so as to obtain two or more 
ints of light which can be aligned in the direction required, 
Sealed April 12, 1887). 


RAILWAY ROLLING STOCK. 
11,258. H. Williams, Glasgow, N.B. Improvements 
Rail Trucks 


e Construction of and Wagons. 

{1ld. 9 Figs.) September 4, 1886.—This invention relates to rail- 
way trucks for the conveyance of timber, girders, and other 
objects of considerable len which necessitate the use of three 
or more trucks to convey m in their transmission over railway 
lines. The c or bolster is pivotted to the truck frame 
in the usual manner, but instead of ing the stanchions or end 
standards in fixed sockets in the bolster, they are fitted into a plate 
which is adapted to slide transversely to the truck in ways or 
ides attached t> the bolster by bolts with countersunk heads. 

‘his invention further relates to a tarpaulin support for railway 
wagons so constructed and arranged that on being raised it auto- 
matically locks itself. A further improvement consists in a washer 
for | g nuts. The improved washer is formed of sheet metal 
and is convex in cross section gradually rising from its outer 
towards the centre. On the outer edge are formed slots, 
metal at the sides of which is depressed so as to dig into the timber 
like a saw tooth. The inner circle of the washer is also slotted 
and twisted to form projections which afford a strong frictional 
bearing and prevent the accidental unscrewing of the nut. Or 
else, slight pointed projections are formed at the periphery of the 
washer w! are bent downwards so as to grip the timber when 
the nut is screwed up. (Sealed April 7, 1887}. 

16,372. W. P. Thompson, London, (J.B. Barnes, Spring- 
field, Illinois, U.S.A.) ements in Furnaces 
for ive Engine (8d, 5 Figs.)  De- 
cember 14, 1886.—In the interior of the firebox is a deflector }d 
of firebrick supported by three water tubes ¢ connecting the water 
space of the front part of the firebox with that of the rear portion. 















































Situated in a horizontal line a little below the door of the firebox 


hen | are seven short tubes f affording openings from the outside of the 


boiler to the interior of the firebox for the purpose of admitting 
to the fire an induced current of air. The evolved from the 








gases 
fresh coal thrown purposely to the front end of the firebox, im 
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tosing over te bod of fice benset, sho sotecter bwnieh 
soon raised in begome heated, on 
i stream of air from the tubes f, instantly 
ing the greater part of the 
fragments of heated coal which ly ejected from the smoke 
stack in the form of slightly burnt cinders. ‘The heavier portion 
of the sparks not totally consumed in their first passage over the 
body of the fire, strike in their ascent the crown of the firebox, 
whence on feed red the oe 4 the ra My ried 
which a rough openings wu ig. 
inte the fire, and this process is repeated until there is nothing 
left of them. The effi of the influx of air to the firebox is 
mainly due to the deflecting place Fin the smokebox. p is a 
baffling plate with a spark arrester. (Sealed March 22, 1887). 


17,004. W. 8. G. Baker, Baltimore, Maryland, U.S.A. 
_ ts in Ratlwa: Ts Vehicles. 


y and Tramway 
(6d. 3 Figs.) ee eon eon on of ed in Mowe veg 
is to produce a simple, rong gear, w! providing for free- 
dom of motion for the car body laterally and ps pre we 80 as 
to obtain’a long spring range as in gears, but without using 
any postor spring bolts. (Sealed May 3, 1887). ; 

464. H.H. Lake, London. (J. W. Cloud, Altoona, Penn., 
U.S.A.) Improvements in gg . of Whee 
for Railway Purposes. january — 
The omen te consist in inserting between the wheel centre 
and the tyre a plate fad pase of broader than the contact 
surfaces of the tyre and centre, clam this piate between the 
wheel centre and the tyre by the con ion of the tyre, and then 
ben the projecting edges of the plate so as to engage with re- 

on the tyre and on the wheel centre and prevent the 
tyre from iad or flying away from the wheel centre. (Sealed 
April 19, 


RAILWAY PERMANENT WAY. 


2363. J. Roberts, Cleator Moor, Cumborland. An 
Railroad 


ion for Locking Nuts or on 
sae istes. [4d.] March 10, 1886.—The nut jis locked in 


position by a key inserted in a groove cut on the face of the fish- 
plate. (Sealed April 5, 1887). 

3699. L. A. Groth, London. (P. Kolgra/, Brussels.) A 
New or Sleeper. (6d. 8 figs.) March 16, 1886, 
—Inventor claims : The construction ofa metallic sleeper composed 
of two Z irons, of iron or steel, laid either in the position 1, J or 
in the position 1. (Accepted March 5, 1887). 

5405, T. , Sheffield, Improvements in Fish- 
Plates for ee Hereenment bad Fad Railroads. (6d. 
6. Figs.) 1 19, 1886.—The improved fisb-plate (Fig. 1) is rolled 
toany on to suit that of the rail, its sides are brought to- 
gether whilst hot, and the thin portion which fits round the un- 


oxen Fug-1. A 


2. 

















derside of the rail is spring-hardened, causing the sides to clasp 
the rail and hold it tightly. This. fish-plate can be fastened with- 
out bolts by means of lugs or nipples meeting in holes in the 
centre of the rail. (Sealed April 29, 1887). 
‘ 8. Cheesman, »Salop. Im e- 
ments in and Rela to the manent Way of 
wi (8d. 4 Figs.) April 20, 1886.—This invention has 
for its object an increased rigidity of the joints of the rails of per- 
manent ways. At each joint is used a chair C having but one ey 
The rails are bolted to this jaw by bolts c,c, which pass through 
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¢ fish-plates are also bolted to the rails by bolts and nuts in 
ordinary manner. A locking plate D with a dovetailed recess 
formed in one face of it, is passed over the boltsc, c, and is locked 
by means of another locking plate E waich fits between the sides 
of the nuts of the bolts c, c, ‘and also prevents their becoming 
loose. (Sealed April 29, 1887). 
426. J. Montreal, Quebec, Canada. Im- 
vements Railway Rail Joints. (8d. 9 Figs.) 
anuary 11, 1887.—The improved joint is formed by cutting the 


ei jaw of the chair and through the rail and the fish-plates B, B. 


end of each rail bevel or oblique at the head and web, and re- b 


moving a piece of the foot, ae it from the web and leaving 
the end square, so that the head web project beyond the foot, 


leaving a gap in the continuity of the foot where the two ends are bet 


joined. The gap is then filled by a foot corresponding to the rail 
foot, formed rong gl on one of the fish-plates. The latter are 
bolted together in the usual manner through the rails. (Sealed 


April 19, 1887). 


way Rails, also A) ble to other Purposes. [6d. 
3 8.) December 22, —The improved fastener consists of 
a pair of ‘‘fold wedges” c, c, which are wn x by 
means of a screw bolt, and thereby hold the rail firmly between 


— 

















the two fixed jaws of the chair, and also press down the rail to the 
bottom of the chair. A rectangular hole, shown between the 
wedges in Fig. 1, serves to enable the wedges to be taken out of 
mt by driving a drift between them. (Sealed April 19, 


COUPLINGS. 

MVehicle Goupling: et 2 Piet March 91s 
or other Vehicle Co: (8d. 2 Figs.) 9, 1886.— 
Attached to the rocking A are two arms B in the ends of 
handle on either end of the r e arms 
B and with them the links D and E with weight F. The coup- 
ling E collides with the hook to be coupled, the arms B still rising 
and the coupling link E rides over the hook and falls forward an 


Fig.1. 


=e) / 


y 
8) )/, 
v4 


down into its destined place. When uncoupling in. the longest 
range of the links D and E, the coupling link E does not strike 
nst the bracket G, but’ comes into contact with the underside 


Dand E to straighten out until the coupling link E is released 
from the hook. When uncoupling under shorter ranges, the 
coupling link E strikes against the et G and is thrust back- 
ward ; the trunnion pin H moving along inthe slot C. (Sealed 
February 22, 1887). 


SIGNALLING. 


6074. J. Coleman and T. Henson, Derby. Improve- 
ments in for Taking Up the Siack in 
Wires Opera’ hey and other 
a Distance. (8d. 2 8.) May 4, 1886.—The chain e is inter- 
posed about midway in the length of the signal wire and 
over two fixed pulleys c, c, and under a central movable od d, 
The axis of the polly d is carried in a fork at the lower end of 
the rod /, and extends beyond the fork so as to receive sufficient 
disc weights to a Se signal wire taut. The rod fis provided 
with a piston g working in a cylinder 0. A perforation yl in the 








rod leads from one side of the piston to the other. The cylinder 
and reservoir Al are charged with a liquid not easily frozen. 
Whilst the signal is at the danger position and the valve ¢ at the 
of cylinder b is open; the pulley d together wit See aie 

can move freely to compensate any con ion or 
ex! ion of the wire ; liquid entering or leaving the reservoir Al 
wi t obstruction. When the wire is pulled from the signal 
cabin in order to lower the alarm, the piston g moves upwards 


which is formed, a slot C of Ot ieee nt. the | way and 


of the hook ; the arms B rising meanwhile, which causes the links | Used 


.} thus found an abutment, the continued pull of the ghain lowers 


the ‘arm So long as the mains down,’ 
the Tenia inthe sequined h Soatinees Coder pocennne and the valve 
closed. (Accepted March 2, 1887). 


TRAMWAYS. 
4714, P. W. Walker, Birmingham. Improvements 
Tram Rails, {6d. 6 Figs.) A 5, 1886.—Inventor 
claims : ‘The construction of tram rails with notches or projections 
upon the edges of their surface, for the p of causing 
the wheels of ordinary vehicles to rise over the when coming 
in contact with them. (Sealed April 7, 1887). ‘ 


ed. distri ppara’ ally 
casing in which is fitted a vertical rotating disc provided with 
blades, the diameter of the outer edge of which is equal to the 
interior diameter of the casing. The escape of the salt is regulated 
ty of the spaces between the blades, and the speed 
a e disc rotates. The salt is emptied from the distributor 
into pipes which convey it on to the rails. (Sealed April 19, 1887). 


ta 

the ht of Tram ana 
Vehicles. | Figs.) anal 1, 1887.'The improve- 
ments consist of a device for applying the draught in such a. 
manner as to effect a frictional pull upon the periphery of the 



































main wheels, The weight of the car is transmitted by the car 
frame A to draught wheels 11 bearing upon the tread or periphery 
of the main wheels 8. By this means the strain or draught exerted 
by the horses and applied to either end of the car frame A, 
operates directly upon the periphery of the main wheels 8, and 
exerts greater pulling power than if it were applied to the main 
axles F. (Accepted March 9, 1887). 


MISCELLANEOUS. 


Phe 3 P. pean Loe +e rl W. McNeill, 
skaloosa, Iowa, U.S,A. jprovemen or Apper- 
to Cable Railways and Cars or Carriages 

{1s. Id. 23 .] June 19, 1886.—The cable 
travels ina tunnel between the tracks, and is provided with a 
series of — adapted to engage with arms peotectiog. from the 
car. The cable is supported on trucks connected with the stops so 
that any lateral strain or deflection of the cable will not affect the 
movement of the trucks. In order that the cars may be trans- 
ferred across ovingin x or drawbridges that intersect the roadway, 
a supplemental cable is placed upon the bridge and is connected’ 
with the main cable by means of short cables. A friction gear 
is provided between the main cable and the bridge cable, whereby 
the latter is gradually started. The main driving drum of the 
cable is connected with the engine by friction r, whereby any 
severe strain sufficient to break the cable will cause a stoppage 
< ser, cable before such point is reached. (Accepted March 19, 


8199. A. J. Boult, London. (J. Leigh, Orono, Canada.) 
Improvements in Traction Engines. (8d. 7 Figs.) 
June 21, 1886.—The object of this invention is to enable all the 
wheels of a traction engine to be driven without interfering with 
their duties ascarrying wheels. This is effected by forming inthe 
gear wheel driving the axle a recess in which is fitted a ball having 
slots e g with pins inserted into slote formed in the gear 
wheel, connection thus established between the ball and the 
gear wheel will permit the axle to rock and swivel without turning 
on its axis. (Sealed March 25, 1887). 


UNITED STATES. PATENTS AND PATENT PRACTICE. 

Deseri} with illustrations of inventions patented in 
United ‘ 7 t time, 
reports of trials of it law cases in the United States, 
consulted, gratis, at the offices of Enemsrrine, 35 and 36, Bedford- 
street, Strand. 








Tue BramincHamM Stupents or THE INSTITUTION OF 
Crvi, Encingeers.—The Association of the Birminghanr 
Students of this Institution held their usual yy 
meeting on the evening of the 5th inst. ; Mr. E. Pritchard, 
C.E., presided. Mr. W. B. Purser, in ‘reading his paper 
upon “* Leamington Water Works,” explained that previous 
to the year 1832, Leamington depended upon private wells 
entirely for its water supply. From that year until 1879 
the water supply to the town was obtained by pumping 
from the River . In 1879 the present water works 
were opened. The water as supplied to the town, is now 
obtained from an artesian well 112 ft. deep, from whence 
it is ped into two covered service reservoirs, each 
capable of storing 500,000 gallons; the scheme is the 

stem known as constant service at high pressure. 

min; experienced a three years’ drought in the years 
1883, 1884, and 1885, when adits were driven for a distance 
of about 300 ft. from a small well (about 50 ft. from the 
artesian well)in search of new fissures to increase the 
supply ; such driving did not, however, materially increase 
the quantity of water obtaina To insure greater pres- 
omens special circumstances in times of fire, &c., a stand- 
post. 40 ft. high has been erected. The t consump- 





in the qpeanon. thereb the valve to close, The cylinder 
being thus closed full of liquid, the piston-rod and conse- 





16,814, J. Edey. London, and G, 
ey tT 


. Wright, Rother- 
Fastener for Railway and Tram.. 


quently the pulley d is unable to rise any higher, and having 


tion is upon an average of 24 gallons per head per day. 
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TURBINES AT THE MANCHESTER EXHIBITION. 


CONSTRUCTED BY MR. WILLIAM GUNTHER, ENGINEER, OLDHAM. 
(Fer Description, see Page 466.) 








LEACHING GOLD ORES CONTAINING 
SILVER, 
x! Mes gregh Ph. D. 
‘on ‘rom page 442, 

Tue precipitation and collection - the gold is a 
weak and tedious part of the process. It has been 
Proposed to precipitate the gold with H, S made by 
melting paraffin and sulphur together and forcing 
the liquor through a filter press.* ‘There are many 


wee Am. Inst. Mining Engineers, September, 








advantages connected with the use of the filter press 
in separating precipitates. They have, however, 
been little used in this country, though they are 
extensively used abroad. 

The ore remaining in the tubs contains the 
greater part of the silver converted into chloride, 
which is insoluble in water. It is left in the tubs 
generally to drain for twenty-four hours. It is then 
removed to other vats or left in the same vats, and 
leached with the hyposulphite solution, by which 


| It is better, generally, to chlorinate the ore first, 
‘and leach for silver afterwards. All the work of 
| leaching, impregnation, solution, precipitation, and 
| fusion is done in the daytime ; only the roasting is 
continued during the night. 

The Mears process has been successfully used in a 
| number of places in the United States and in Nova 
| Scotia, where it was very successful It was used at 
| Deloro, Canada, on roasted arseno pyrite carrying 
| 79 dols. to 90 dols. per ton; 98 to 99 per cent. of the 
| fire assay was extracted in a large way. One of the 
| cylinders used in Nova Scotia contained a charge of 

1 ton, and the other carried 3 tons of ore. The 
charge was chlorinated from two to two and a half 
hours, chloride of lime and sulphuric acid being 
used in the cylinder. It was found, however, 
| that it was much cheaper to make the chlorine 
|in an ordinary generator with manganese and salt, 
| and force it into the chlorinator. The pressure of 
| the gas in the cylinder does not seem to hasten the 
| process very much. Its entire virtue consists in 
| the attrition of the ne by the revolution of the 
a keepin e surfaces of the gold entirely 
| clean to be upon by the chlorine. The great 
| objection to the process is that the lead lining of 
the cylinder wears out by the attrition of the ore 
against its side, and it is then extremely difficult to 
repair. There is no advantage in this process with 
coarse gold over the ordinary process for treating it, 
but it appears that when the gold is coarse, all the 
fine can be extracted by this process readily, and 
then the coarse gold is in a peculiarly suitable con- 
dition for amalgamation, as it is very dry, and is 
taken up by the quicksilver in less than one-third 
of the time required before the treatment. If some 
way of ‘repairing the lead lining or of reducing the 
friction were invented, as it might easily be, the pro- 
cess would be an excellent one, and more efficient and 
more economical than the ontinen? Platner’s process. 
The labour account varies according to the different 
conditions of each works. At Sutter Creek it takes 





60 per cent. of the silver contained is extracted. | 





br pe men for the whole in twenty-four hours, one 
chlorinator, one: helper, five men at the furnace, 
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and one who wheels the ore. At the Lincoln Mine 
there are seven men and the superintendent for 
twenty-four hours. Five of-these men are employed 
at the furnace. The expense of carrying out the 
— in 1867, on the authority of Kustel, is given 
ow : 
dols. 
Superintendent ie ois Pag is 6.00 
Four roasters at 3.50 dols ... Gis .. 14.00 
Three cords of wood at4dols. ... .- 12.00 
301b. of manganese at 6fcents .. ... 1.87% 
40 lb. of salt at Of cent... i re i 
701b. of of sulphuric at 2}cents ... ... 874 
One man at the vats twodays 5 
Sulphate ofiron .... § 


Totalfor3tons .. ... «... 48,65 
Or, per ton ... A ec sas .- 14.55 
The following Table prepared by Mr. Deetken 
gives the total expenses of treating 3 tons and the 
expense per ton in Grass Valley in 1872 in one of 
the works which is now abandoned. This shows a 
considerable reduction of cost in five years : 





S 
Expense g & 
r 
Three Tons. Fy 

dols. dols, 





Expense of Roasting. 
Two shifts on by furnace at 1.50 dole. per 
day, Chinese labour .. “i eo m 
Two shifts on lower furnace, at 2.75 dols. per 
day, white labour by wa ie % 
One and two-tenths cords of cedar wood at, 
4dols. per cord .. se ie “ ee 
Salt, 50 1b., at 8dols. per ton .. es 
Freight on salt at 12 dols. per ton .. 
Wear and tear on working scrape 
3 a in furnace és 


Chemicals at San Francisco. 
Salt, 20 lb., at 8 dols. per ton .. os 
Manganese, 15 Ib., at 60 dols. pet ton ti 
Oil of _ (66 deg.) 35 Ib., at 4 cents per 
poun oe ee “e os oe an 


esoom 7 we 
_ 
> 


er ees § 
5 58 $8888 8s 


—— 
8 


; Expense of Impregnation. 
Freight on salt and manganese, 85 Ib., at 
12 dols. per ton .. oe a. oe + 
— on acid, 40 lb., 3 dols, per carboy of 


te 
r=} 


Freight on chemicals to works... “a 3 

Expense of carboy, per 40 Ib, of acid, carbo 
returned .. 3 ¥ > We oe 

Labour at vats 2.50 dols. per day 

Flour m es Ka os és 

Wear and tear on buckets and hose .. 

Precipitation and Melting of Gold. 

Acid for precipitating liquor, 16 Ib. .. oe 

Freight and expense of carboy 

Old wrought iron .. ou ih 

Charcoal, crucibles, and fluxes 

Management ie as A +: ée 2.00 

Interest on cost of works, 8000 dols. .. a 1.20 | 0.40 

Payment towards the sinking fund .. we 2.40 | 0.80 

Fire insurance... ~ oe os 55 1.20 | 0,40 


Full cost .. ee . >> + 38.24 | 11.08 


At the works of the Plymouth Company* they 
treat 100 tons of concentrates per month of thirty 
days. The leaching occupies only twenty-four days 
in the month. The expenses are : 

Roasting, 
Three men at 2.50 dols,aday for dols.  dols. 
ays ... nb as ... 225.00 
1} cords of wood at 4.25 dols, ... 223.13 
54 lb. of salt ? of a cent ... sony SED 
——— 460.28 


eons so © 
S 
& 


SSzk S258 RF 


—— 


0.66 


ecco 
A = 
38 & 











Chlorine. 


60 lb, of manganese per day at 
47 dols, per ton ... rf aa 

68 lb. of salt per day at 15 dols, 

120 lb. of acid per day at 60 dols. 


Leaching. 
40 lb, of sulphuric aeid for 
24 we fy if es * 
40 lb. of sulphate of iron for 
4days ... bie & 
One leacher at 5.50 dols. for 30 
days on ie 


Salary of foreman _ 
347.60 


940.30 
Or per ton of concentrates i. 8, 9.403 


At the Providence Mine there are two roasting 
furnaces of the capacity of 9 tons in twenty-four 
hours. Each furnace requires one cord of wood 
in that time. Two Chinamen take care of the fur- 
naces. There is one white manasa foreman, and 
another Chinaman, but four men are all that are re- 
quired about the works. The total cost was: 


One foreman... a 3s 
One white labourer ... ae 
Five Chinamen at 1.50 dols.... 
Two cords wood at 5.00 dols. 


* Trans. Am. Mining Engineers, May, 1886. 
t School of Mines Quarterly, vol. v., page 372. 








29 lb, binoxide manganese at 2 cents 
260 ib. salt at 1 cent ... by ss 

2161b. sulphuricacid at2cents ..._... 
Lime, sulphur, and calcium hyposulphite 
Tiluminating .. <f a }. es 


Total 31.97 


This makes the cost of treatment per ton of sul- 
phurets 3.55 dols., when the works are run at full 
capacity. But the ore contains about 7 per cent. 
of sulphurets, or 44 tons in the 62 tons milled daily. 
This quantity of sulphurets does not keep the two 
furnaces running at full capacity, but both of them 
are in continual ooeeatinn. Most of the expenses re- 
main the same whether running at full capacity or 
not ; the actual cost, therefore, figured on a work- 
ing basis of 4} tons daily capacity, approximates as 
follows : aa 

0) 


Labour ... aad Gee ‘al i oe 1395 
Two cords wood at 5.00 dols. Ae 

14 lb. binoxide manganese at 2? cents 

126 lb. salt at 1 cent ... Sh 453 ee 
104 1b. sulphuric acid at 2 cents... 3s 
Lime, sulphur, and calcium hyposulphite 
Illuminating ... a oa Re oa 
Extras ... 


2.08 
15 


Total per day ies ia’ .. 27.82 
Adding to this the cost for-milling per day 57.50 


The total outlay per day equals... 84,82 


or 1.37 dols. per ton for extracting the gold and 
silver from the ore. This estimate makes no 
allowance for the expenses of general supervision, 
interest on first cost, and gradual deterioration. 
The conditions of treatment in these works are, 
however, very special, and can hardly be con- 
sidered as a basis for the general cost of treatment 
elsewhere. 

It will thus be seen that the cost of roasting is 
by far the greatest expense in the treatment of the 
concentrates, it being more than twice that of the 
chlorination. When a steady supply of ore can be 
had the cost of treatment will always be less than 
when the works are often idle for want of ore. By 
adopting the use of the Stetefeldt furnace, or of 
the Briickner cylinders, or some other mechanical 
furnace for the finishing roast, it is probable that a 
considerable expense might be saved. The margin 
of profit was formerly very large, for at the Lincoln 
Mine they told me that their usual charge for 
custom ores was 25 dols. per ton. The difficulty 
seems to be the frequent enforced idleness of the 
works from want of ore. 

The reason why this process has not been more 
generally introduced is its inapplicability to all low 
grade ores, and especially to those which have a 
gangue which may be attacked in the course of the 
treatment, and the scarcity of ores even in the 
districts best suited for its application. Three out 
of four works having stopped at the time of my 
visit for want of ore, though the total amount of ore 
required in twenty-four hours does not generally 
exceed more than 3 or 4 tons of ore for each works. 

These is a loss by this process, especially of the 
coarser particles of gold, which have not had time 
to become attacked. It has therefore been pro- 
posed to treat the residues from the tanks in sluices 
over quicksilver riffles. A considerable quantity of 
gold might thus be saved, as the gold is bright and 
would amalgamate easily ; but I do not know that 
this has ever been tried. The general loss in the 
whole process when the ore contains no silver to be 
extracted is less than 5 per cent. By using riffles it 
could probably be reduced to much less. By using 
leaching after chlorination most of the loss is 
obviated. 

In selecting a site for chlorination works, the fall 
of ground, supply of water, and the direction of 
the prevailing wind must be taken into account. 
Ground must be selected which has a considerable 
fall so that the ore or tailings may arrive at the 
top of the roasting furnaces. This fall should 
allow, at least, of the use of an inclined rever- 
beratory, and if possible of a terraced furnace, 
or of a mechanical furnace. If all the ground 
available was necessary to the leaching, elevators 
might be used for the ore. From the bottem of 
the furnace there should be a sufficient incline to 
allow the liquids to flow into the vats where they 
are to be used without pumping. The supply of 
clear water should be at least from 40 to 50 gallons 
per hour, and there should be several days’ supply 


of it on hand. The water should be carefully tested | g43 


to ascertain that it will hold the gold in solution, 





as it has been shown* that waters containing organic 
matter will not hold the gold in.solution. The 
gases given off from the furnaces and vats are de- 
structive to vegetation and machinery, and are very 
injurious to health. The works, therefore, must 
be situated so that the prevailing winds will not 
carry them in the direction of any mines, mills, or 
dwellings. Only one of the four works which I 
visited is situated near a habitation, and this was 
a very unimportant one, having only a single im- 
pregnation vat. The works are generally arranged 
in a long rectangle, one side of which is occupied 
by the roasting furnaces. The impregnation vats 
are in a straight line with the chlorine generators 
in the middle or to one side, generally in front of 
the impregnation vats. The precipitating vats are 
at one end of this line, so that the furnaces occupy 
one side of the works and the vats the other. 

Fig. 2, 219 ante, is a plan of the Providence 
Works,+ vith a sectional elevation on the line A B. 
The two two-hearth roasting furnaces with a top 
arranged for drying the ore are on the highest level. 
The four chlorine gas generators are on the same level 
with the furnace, and in the centre of the brick 
cooling floor in front of them, dividing this floor 
into two, so that there is one floor for each furnace. 
On the level below are eight chlorination tanks 
with an overhead railway for the removal of the 
covers. On one end of the line is the vat for the 
hyposulphite solution. On the level below, but 
contiguous to the chlorination tanks, are eight 
silver-leaching tubs, and on a atill lower level eight 
other vats, the four to the left being used for pre- 
cipitating the silver and the four to the right for 
the precipitation of the gold. At one end of the 
line of silver tubs is the well for the collection of the 
hyposulphite solution which is stored in the vat N. 
From here it is pumped back to be used over again. 
Next to the end of the line of gold tubs is the tank 
through which the gold solutions run after pre- 
cipitation to collect the floating gold. Figs. 3 
and 4 show the plan of another works arranged 
in steps with the roasting furnace at the highest 
level. The ore from the furnace is discharged on 
to the sieve d', just above the impregnation vat A, 
which is suspended on gudgeons. The covers of the 
vats are raised by the pulley o, the rope of which is 
attached to rings, Fig. 3, on the side of the vat. 
There are six of these vats, three on each side of 
the chlorine gas generator D, which delivers the gas 
under the bottom of the tub. In front are the pre- 
cipitation vats B, two for each set of three impreg- 
nation vats, the spent ore from the vat A is slid 
over a shute a' into the spent ore D!. The super- 
natant liquor is drawn off the precipitated gold at 
different levels by the taps h and runs into a large 
vat E, whichis filled with sawdust to collect the 
gold remaining in the liquor, and from here it runs 
to waste. 

Fig. 1 gives the plan of a works designed 
by O. H. Arron for treating gold ores contain- 
ing silver. The whole of the dry part of the 
process, including the roasting of the ores and 
fusion of the gold, is done on one side of the 
works ; the leaching process is done on the other 
side and at a lower level. The ores are first 
chlorinated in the vats R, and the gold liquor 
carried to the precipitation vats U at the opposite 
end of the line. It is then leached for silver in the 
same vats R, and the silver liquor conveyed by 
launders to the silver precipitation vats Q. Two 
tramways serve the tubs, the spent ore being dis- 

ed into the tail cars S. 

All of these dispositions are excellent. The whole 
installation, with the exception of the roasting fur- 
nace, is very inexpensive, and the wear and tear 
on the plant is very light. Many other equally 
good arrangements of the works might be made ; 
but all of these plans are very compact, and give 
plenty of space, while they are economical in room, 
and are well adapted to the treatment of such 
kinds of concentrates as are found in most gold 
districts, or of the proper kind of ore. The 
roasting furnaces adopted are, however, generally 
the weak side of the process, especially when there 
is copper in the material treated, but even when 
there is not, there is loss of gold chloride whenever 
it is necessary to chlorurise the silver by means of 
continued heat. The Stetefeldt furnace seems to 
be the one best adapted to such ores, though there 
would be undoubtedly a loss even with it, but the 





* Transac. Am. Inst. Mining Engineers, vol. ix., pege 
+ School of Mines Quarterly, vol, ¥, 
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instantaneous roasting and chlorurising which the 
ore receives in that furnace would probably decrease 
the loss very much, but no experiments in this di- 
rection have to my knowledge as yet been made. 


LITERATURE. 


Cours de Construction Navale Professé & Ecole d’ Applica- 
tion du Genie Maritime. Par A. Hausrn, Ingenieur de 
la Marine. Paris: E. Bernard and Co. 

Tuts work consists of two volumes, one of letterpress 

and one of plates. The latter is certainly by far the 

best, and we cannot repress the suspicion that the 
author’s task has been to write a description of 
the engravings, instead of these being illustrations 
to enforce his meaning. It is only on this hypo- 
thesis that we can account for the superficial and 
commonplace manner in which the various subjects 
are treated. The great extent of the drawings, 
covering 340 pages about the size of our own, seems 
to have oppressed Mr. Hauser with a perpetual 
feeling that he must not allow himself to linger, and 
hence his chapters often become a kind of running 
commentary, very easy to read, and still more easy 
to skip. In spite of this, however, he contrives to 
fill 377 quarto pages, travelling over an immense 
range in a more or less discursive fashion. From 
the title of the book we should imagine that it is 
designed for the use of students in the French 
dockyards—young men who have been, or are to 
be, engaged in the practical work of shipbuilding, 
followed by more responsible duties in designing. 

We should have expected that in addressing ae § 

readers the author would have spoken at consider- 

able length of the principles of his art, seeking to 
raise his pupils from mere shipwrights to naval 
architects, skilful in their profession. We should 
also have anticipated that his writing would bear 
trace of his personal opinions, and that he would 
seek, as every ardent teacher must, to imprint these 
on his students. No science is fuller of burning 
questions than naval architecture, and every one 
that takes a real interest in it must have formed 
decided opinions about many of them. But our 
author keeps his opinions, if he has any, to him- 
self, and treats his readers as if questions of policy 
were too high for them. He tells them at great 
length how wooden ships were framed ; how the pic- 
turesque stern windows through which Nelson led 
his boarding parties were constructed ; how wooden 
masts and yards are made and what sail they carry ; 
togetherwith athousand and one other thingsof more 
importance, but he never writes as one who has 
done such things, and has strong convictions as to 
the right way of proceeding. Perhaps» he felt the 
engravings were so ample that it was difficult to add 
anything they did not already show, and, so far as 
regards methods of construction, this is true. The 

ity is that they contain so much which is out of 

ate. If half of them were discarded the remainder 
would provide a most valuable volume, while the 
additional space would allow the author to deal 
with the scientific side of naval construction. 

We learn with some surprise on the first page that 
the construction of wooden war vessels still occupies 
a certain place in the arsenals of France. We are 
aware that this material was retained in the French 
Navy long after it was abandoned by other nations, 
but we had imagined it had now been definitely 
given up, and consequently that it would practically 
have no interest for students. But it appears other- 
wise, for the author devotes the first 110 pages of his 
work and 50 plates of engravings to this subject, 
and even that space only carries him to composite 
ships, which for all practical purposes areas extinctas 
wooden vessels themselves. The construction of iron 
and steel vessels occupies about 150 pages, and deals 
with the subject in a systematic manner. It 
describes the different sections and the forms 
which can be built up by combining two or more 
bars by rivetting ; frames, keels, and deck beams. 
Considerable space is given to the means of con- 
nection of one pert of a ship’s frame to another, 
especially at awkward places, such as the prow, the 
keel, and the stern, and the drawings contain 
examples taken from well-known warships. The 
prow and the sternpost have a chapter to themselves, 
and are fully illustrated. Then follow decks and 
bulwarks, Am or of different methods of plating 
and rivetting being given as well as sections 
from celebrated ships. The plating of the hull 
comes next, and is followed by a chapter on bulk- 
heads and water-tight doors. The general systems 
of bottom framing employed in France and England 














are discussed at some length, the description being 
aided by numerous engravings. ‘The method of 
laying out iron ships is dismissed in five pages, and 
then we come to the subject of rivetting, which is 
treated with greater thoroughness than almost any 
other feature of the work. Armour plates and the 
method of fixing them occupy thirteen s, and 
the remainder of this section of the work is devoted 
to miscellaneous matters. 

We have conducted the reader through one-half 
the book, and now must hurry through the next 
sections, just mentioning a few of the subjects of 
which they treat. These are launching, dry docks, 
floating docks, inspections, and repairs; rudders, 
anchors, cables, capstans, and ts; internal 
arrangements, holds, cabins, galleys ; arrangement 
of _ and ports ; masts, sails, and rigging. 

e work ends with a chapter on the principal 
types of ships. It gives small views (plans and 
longitudinal sections) of the principal warships of 
the French and other navies, indicating the arrange- 
ment of the guns and the possible angle of fire, 
much in the same way as has been done in this 
country by Lord Brassey. A short chapter on tor- 
pedo boats and transports concludes the book. 


A Practical Treatise on Petroleum. By BrEngamin J. 
Crew. Illustrated by Seventy Engravings and Two 
Plates. Philadelphia : in? Baird and Co. 
London: Sampson Low, arston, Searle, and 





Rivington. 

A work has just made its appearance in this country 
which will be very acceptable to the many manu- 
facturers and merchants who are turning their atten- 
tion to petroleum. Up to the present the litera- 
ture on the subject has been very meagre, being 
made up for the most part of newspaper articles 
and lectures. Messrs. Sampson Low and Co. have 
at length redressed this deficiency by issuing a 
solid work, from the pen of the late Roe, os Crew, 
which brings the subject up to date, and practically 
exhausts it. Mr. Crew was connected with the 
refining trade of America from its commencement, 
and a few years ago began compiling an exhaustive 
work on the industry. After his death in 1885 the 
book was still continued, various eminent authori- 
ties contributing to render it an all-round work, 
and finally it was issued a few days ago by Messrs. 
Carey Baird and Co., of Philadelphia, and Messrs. 
Sampson Low in this country. The work, which 
consists of 500 pages, illustrated by 70 engravings 
and two plates, deals in succession with the origin 
of petroleum, its geology and geographical distribu- 
tion, the origin and growth of~the petroleum 
industry in the United States, the chemistry of 
petroleum, the American method of drilling for oil, 
the technology of petroleum oil tests, the condition 
of the natural gas industry, petroleum in medicine 
and pharmacy, petroleum as an illuminator and as 
a fuel, the transportation of petroleum, and various 
indices on the exhaustion of the oil regions of 
Pennsylvania, the coming deluge of Russian petro- 
leum (based on Mr. Marvin’s recent pamphlet), and 
the geology of natural gas. It is difficult to men- 
tion any subject connected with petroleum which is 
not thoroughly discussed in this volume, while an 
admirable index renders the information accessible 
to the laziest reader. In every sense of the term it 
is what it claims to be, ‘‘A Practical Treatise on 
Petroleum,” and will prove of unquestionable value 
to all who wish to study the rise of the petroleum 
industry, the conditions regulating its development, 
and the actual state of it in every land. The book 
is equally free from technicalities and padding, the 
deceased author appearing to have selected through- 
out his investigations simply what was useful, and 
excluded everything else. The account of Russian 
petroleum, mainly based upon Mr. Marvin’swritings, 
is brought down to the end of last year. The sec- 
tion devoted to the technol of petroleum is 
particularly useful, and altogether the work is a 
credit to all concerned in issuing it. 
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HILL’S RAILWAY WAGON COUPLING. 


THE new automatic railway coupling illustrated 
above is the invention of Mr. Richard Hill, and has 
been practically developed by Mr. B. H. Thwaite, of 
Liverpool. It will be seen that the system is some- 
what similar to the parallel motion when in action. 

The catch and peculiarly shaped hooks slide over 
the cross and catch bars; these latter turn horizontally 
on a central pivot attached to the jaw end of the draw- 
bar. The cross catch bars adjust themselves to the 
direction of the line of pull in the draw-bar. The 
cranking of the draw-bar allows for the deflection of 
the buffer springs. Thearrangement of uncoupling, or 
throwing hooks out of gear, is extremely simple and 
effective. The cranked part of the rod passing across 
the end of the wagon, and with handles at each end 
workable from the 6-ft. way, is attached to the catch 
hooks by means of a light chain, On throwing the 
handle over, and against the end of the wagon, the 
crank moves over and below the centre, lifting up the 
catch hook into a position out of range of action, and 
from this position it cannot fall except it is released 
by the shunter. A shackle and links hang from the 
end of the draw-bar for attachment to ordinary wagons. 

After a long and costly series of experiments the 
form of coupling shown in illustration was adopted 
Part of the experimental couplings used were mae by 
the Hadfield Steel Foundry Company, but the coup- 
lings used at a recent trial at Gloucester were forged 
by the Gloucester Wagon Company. 

The trial couplings were applied to old and worn- 
out coal wagons, varying in relative heights and widths 
of buffers, and the tests were: 

1. Coupling and uncoupling, and passing coupled 
round curves of less than two chains radius. 2. Coup- 
ling under rapid transit movement and violent shock. 
3. Coupling under slow movement, the wagons being 
shunted together by two shunters. 4, Wagons brought 
violently together whilst the coupling hooks were lifted 
out of action, to test the rigidity of the hooks in this 
position. 5. Tested in competition with the ordinary 
coupling stock. 

The trial was asuccess. The new automatic couplin; 
satisfactorily underwent the various conditions, and it 
was proved that: 1. It can be lifted out of action with 
one hand and quite easily. 2. It\can ‘be coupled and 
uncoupled six times as fast as with the pole hook in 
the daytime; at night this advantage would be con- 
siderably increased. 

The coupling is strong as well as elastic in its parts, 
and adjusts itself to the various conditions of traction. 

Amongst the gentlemen who witnessed the trial, 
besides some of the official staff of the Gloucester 
Wagon Company, there was Mr. Ludgate, of Swindon, 
representing the Great Western Railway, Mr. Hunt, 
of the Midland, and Mr. Thwaite. Thé model of the 
couplings will be on exhibition at the Paris Railway 
. Exhibition and at the Newcastle and Liverpool Ex- 
hibitions. The trial couplings can be seen at the 
Gloucester Wee m~Company’s yards, Gloucester, on 
application to Mr. B. H, Thwaite, 37, Victoria-street, 
Liverpool. 





GUNTHER’S TURBINE. 


On page 463 is shown a small high fall turbine 
constructed to drive a dynamo (Hall’s patent) direct, 
the dynamo and turbine being fixed to the same bed- 
plate. The turbine is 8 in. in internal diameter and 
under a fall of 220 ft. will run at 1350 revolutions per 
minute, this being the speed of the dynamo. The 
dynamo drives from 50 to 60 16-candle power incan- 
descent lamps. A similar turbine and dynamo is 
working in a mansion in North Wales and gives the 
greatest satisfaction. 

On the same page weillustrate a Girard turbine on a 
| horizontal shaft, arranged for driving by belting. This 


horse-power and making 213 revolutions per minute 
with this fall. The wheel is 42in. in diameter, and 
the water is admitted through five guide ports on to 
| the internal circumference of the wheel. The wheel 
and guide vanes are of steel, the object of this being 
to secure great strength and durability under heavy 

ressures. A slide, worked by pinion, worm and wheel, 
and handwheel, moves over the guide ports and closes 
them one after the other, The wheel and shaft are 
| supported by three standards bolted to a strong frame 





* | composed of aia adie 2 girders and cast-iron cross- 


| bridges. The turbine is designed with a view to easy 
| carriage, as high-fall turbines such as the one shown 
are usually intended for use in mountainous districts, 
| where transport is difficult. A wrought-iron cover, 
| not shown in our illustration, is placed over the wheel 
to prevent the water _— into the turbine house, 

Mr. W. Giinther, of the Central Works, Oldham, 
is the manufacturer, and the turbines are to be seen on 
his stand at the Manchester Exhibition, 





NOTES FROM THE UNITED STATES. 
PumavEetpui, May 6. 
Tue rapid absorption of capital in all kinds of enter- 
prises is attracting close attention among railroad pro- 
jectors, investors, bankers, manufacturers, and the 
intelligent public generally. The possibility of leaving 
the country in a few months without sufficient currenc 
to properly transact its business is being recognised. 
is calculated that upwards of 2,000,000,000 dols, will be 
practically tied up in one way or another in enterprises 
which have recently had birth. The railroad m 
=i 





| will run away with 300,000,000 dols. ; but this is 
/one item, House and shop construction will absor 
at least half as much more ; =e and boatbuilding will 
absorb a Nan deal of money. Speculative enterprises 
of all kinds are drawing capital into new channels. The 
surplus money of the country is certainly disappearing 
in many directions. The operations of the ury 
are withdrawing money from circulation, to be locked 
up in Washington. These indications may be in- 
significant, but they are attracting considerable atten- 
tion just now. The increase in currency during the 
— year has been from seventy to eighty million 
ollars. There are no indications of panic or depres- 





| turbine is intended for a fall of 140ft., driving 102 





| sion of any sort—financial, industrial, or otherwise ; 


but, at the same time, there is a growing conserva- 
tive feeling, which recognises the possibility of going 
too far. Business in industrial ceased is slowly 
improving. The new Inter-State Commerce Law 
is producing unexpected results, but is developing 
a more friendly sentiment, as shippers have oppor- 
tunities of judging better of its operations. The rail 
mills throughout the country are loaded up with orders. 
The locomotive works are very busy. The car builders 
are unable to accept all the orders offered. The 
merchant iron mills are full of orders for the present ; 
bridge works are all busy. Nails have declined in 
rice ; plate iron is weak, but structural iron is very 

rm. ld rails have declined to 22 dols. ; rail blooms, 
29.50 dols. ; spiegeleisen 20 per cent. , 27.50 dols. ; slabs, 
30.50 dols.; billets, 31 dols.; English Bessemer, 
20.50 dols. ; American No. 1 foundry, 21 dols. ; No. 2, 
19.50 dols. ; grey forge, 19 dols. ; steel rails, 38 dols. 
and 39dols. Prices are fluctuating in nails, 





Coa. in NewSovutu Watks.—In connection witha recent 
discovery of coal under the Holt-Sutherland estate about 
fifteen miles from Sydney, the seam of which was struck 
at a depth of 2307 ft. from the surface by a Government 
diamond drill, Mr. T. W. E. David, Government geo- 
logical surveyor, has submitted to the New South Wales 

ines Department a detailed report upon the boring. 
The progress of the work is carefully recorded, and the 
various strata, measurements, &c., are described. No 
analysis, Mr. David goes on to say, has been made at pre- 
sent of the coal from the upper seam of good quality. 
The thickness of the upper seam being taken as 4 ft. 2in., 
and the average specific gravity of the coal as 1.4; this 
seam contains about 7090 tons of coal per acre, which will 
ield, after a third has been deducted for waste in getting, 

‘aults, &c., about 3550 tons of large coal, and about 
1180 tons of small coal per acre. The thickness of the 
lower seam being taken as 5 ft. 3in., and the specific 
gravity as 1.4, the seam contains about 8930 tons of coal 
per acre. 





QUEENSLAND Rivers AND Hansours.—The principal 
work now being carried out by the Queensland harbours 


¢| and rivers department is dredging. ‘The first of a series of 


monthly returns of contracts and dredging work has lately 
been compiled by the department, and has received the 
comers of the colonial treasurer. The dredge Platypus 
which recently finished her work at Cooktown, an 
whose harbours at Townsville had to be deferred in conse- 
uence of her requiring an overhaul, has been put in 
thorough working order in the South Brisbane graving 
dock. A new the construction’ of which was 
entrusted to Messrs. Evans, Anderson, Phelan, and Co., 
of , Kangaroo Point, has been finished. The same firm 
has completed a steam launch for the submarine mining 
branch of the Queensland Defence Forces. Her princi 
dimensions are; Length, 28 ft. ; beam, 14 ft. ; and depth 
of hold, 7 ft. In page Ae of recent floods having 
caused obstruction be? se ic ry ry = and so, Ja 
clam shell dredge m told off for temporary 
the former, and the dredge Bremer has been sent to the 





latter to remove difficulties in the way of navigation. 
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At each reciprocation a ratchet rotates the wheel one 
tooth, bringing it into position for the next cut. The 
emery discs are made in all thicknesses from ;*, in, to 
£ in., and run at 1700 revolutions per minute. 








ENGLISH v. AMERICAN LOCOMOTIVES. 
To THE EpiTor OF ENGINEERING. 

Srm,—Of all the outrages on | pro engineering and utter 
neglect of the laws of the use of steam the following state- 
ment of Mr. Burnett ‘‘ takes the cake”—to use an Ameri- 
canism : ‘‘ On the other hand the English practice of brac- 
ing together the frames by a hollow box girder enables 
the valves to be placed in a warm and protected position 
under the smokebox,” &c. 

Let us examine the Stroudley engine. We find the 
steam chests under the cylinders exposed to the air sweep- 
ing under the engine, and without lagging or covering of 
any kind, but what is worse these cylinders have a belt 
cast around them for the passage of the exhaust steam, 
Now I am free to say that such an error would not be 
made by the American country blacksmith Mr. Burnett 
mentions. Mr. Stroudley says those who. have ob- 
served his engines have noticed the soft exhaust. A 
soft exhaust necessarily implies a low pressure of the 
exhaust and a low pressure means a low temperature. 
Undoubtedly there is a difference of 100 deg. in the 
temperature of the live steam entering the cylinder 
and the exhaust steam passing round the outside of the 
cylinder, with but one inch of metal separating them. I 
will venture to say there is not in America the cheapest 
form of stationary engine built with such a fuel-robbing 
device. Think of it once, subjecting the live steam in the 
cylinder to the cooling effect of the aged low- 
temperature exhaust, which necessarily robs the live 
steam of much of its heat, and carries it off through the 
stack, I will venture to assert that the condensation in 
the cylinders of a Stroudley engine is three times what the 
condensation is in an outside connected American cylinder, 
with its whole surface and entire chest well protected by 
a non-conducting lagging. After hearing Mr. Burnett 
recommend such an arrangement, I am prepared to*hear 
him advocate the heating of feed-water by passing it 
round the outside of the cylinder. 

Mr. Burnett certainly exhibits unlimited ‘‘ gall” in re- 
commending inside cylinders, fitted with a refrigeratin 
device of exhaust steam and naked steam chests expos 
to the air, in preference to well lagged and accessible 
cylinders of the American engine. 
uses small steam ports to get back pressure in the 
cylinders, as it is economical to heat them up by that 
means. {should think he would find need of some means 
to counteract the effect of the ‘‘ ice house ” he has on the 
outside of them. And it is clear that owing to the con- 
servation of English locomotive builders, who will adhere 
to the crank because their grandfathers used it, that all 
these other evils grow out of it. The inside cylinders are 
of course a necessity with the crank ; this necessitates a 
cramped and expensive valve seat to keep up. To get 
the exhaust out handily requires the ‘‘ice house” belt 
round the cylinder, which, robbing the live steam of its 
heat, in time requires that this defalcation be made up by 
back pressure, to get which requires a barefaced robbery 
of the engine’s power. Compression is, of course, necessary 
for the smooth running and economy of the engine, 
but back pressure is certainly not, and its necessity in the 
Stroudley engines is simply an error to correct an error. 

For years it was held in England that cast iron was 
unsafe for eccentric straps, and the use of wrought iron 
for this purpose was universal, and is nearly so yet, for 
that matter. But we find Mr. Stroudley uses cast iron 
straps with such satisfaction that he provides no means 
for taking up lost motion. There used to be and are yet 
lots of ‘“* Mr. Burnetts” who condemn American engineers 
among other things for using cast-iron eccentric straps, 
urging, with Mr. Burnett’s verbosity, that they were used 
because they were cheap, 

Mr. Burnett condemns cast-iron steam pipes, outside 
cylinders, &c. And anticipating, as Mr. Burnett conve- 
niently does, I will say that some level-headed English 
locomotive superintendent will probably try cast-iron 
steam pipes and other American ideas, and finding them 
better than his own practice, will adhere to them in spite 
of the “‘ Mr. Burnetts.” I inserthere a table of the points 
of an American engine valve motion, and I would like to 
have Mr. Burnett duplicate it from an English engine. 


Forward End, 


Notch. Cut-off. Release. 
1 20} 234 
2 20% 221 § 
3 18% 22,°5 
4 16 21: 
5 14 2 
6 10 18 
7 7 17 
8 41} 143 

Back End. 

Notch. Cut-off. Release. 
1 20:2 23 
2 2 203 
3 18 22,4 
4 164 21,5 
5 13} 20 4; 
6 10,5 18} 
7 7% 17,4 
8 45 15% 


On examining the discussion on the Stroudley engine 
we find that Mr. Burnett las purposely evidently given 
the consumption of coal of the London, Brighton, and 
South Coast road, on which the ‘* Gladstone” engines are 
used, as being ordinarily and of every-day occurrence, at 


r. Stroudley says he | 35 








24.87 lb. per mile. In Mr. Burnett’s communication he 
states this occurred in “ordinary. train service.” Mr. 
Webb of the London and North-Western Railroad in 
this discussion, states he examined the report of Mr. 
Stroudley’s road, and finds the average consumption of 
coal was 35.35lb. per train mile. It appears that the coal 
used on the Stroudley engines is the very best coal in 
England—so good, in fact, as to require wrought-iron 
grate bars in of cast iron, and lime, &c., to prevent 
them burning. Now Mr. Burnett very judiciously con- 
ceals these facts. No bituminous coal in America requires 
wrought-iron grate-bars, or lime either. The coal used 
by the Stroudley engines was so superior to the average 
coal used in England that Mr. Webb found 25.25 lb. of 
the Stroudley engine coal was equal to 32.821b. of the 
average coal; but Mr. Burnett says nothing of this, how- 
ever. It appears, therefore, that the coal used by the 
Stroudley engines is equal to 1.3 times nearly the average 
coal, or the consumption per train mile of the Stroudley 
engines, if using average coal, would be 35.35x13= 
45.95 lb., of which fact nothing is heard from Mr. Burnett, 
of course, The coal used by American locomotives in 
this country is probably not as good as the average coal 
used in England, because most roads here use ‘* slack” 
largely, or fine coal about the size of shelled corn. and 
wheat, This is used generally half and half with lump 
coal, or two-thirds slack and one-third lump. __ 

We find from Mr. Stroudley’s remarks in this report 
that the average train on his road was ‘‘ twelve vehicles.” 
Mr, Burnett gives the ‘‘ Gladstone” train as weighing 269} 
tons, and composed of twenty-three ‘‘ vehicles,” or a 
weight per vehicle of 11.7 tons. Now from Mr. Stroud- 
ley’s statement that the average train on his road was 
twelve ‘‘ vehicles,” which, according to Mr. Burnett, 
weighed 11.7 tons each, we find the average train of that 


road weighed 140.4 tons. We have the average con- 
sumption per train mile, if average coal were ; from 
Mr. Webb’s figures—which are not denied—as 45.95 1b. 


ouy= 82 lb, of coal per ton per mile. 
I have with me a performance card brought over 
by an English locomotive driver from the London and 
North: Western Railway for October 1881. From this it 
appears that the standard consumption of coal of that 
road per train mile was 35]lb.; and this driver states 
his average train was six vehicles. Taking Mr. 
Burnett’s figures of 11.7 tons per vehicle, and we have 
70 tons in round numbers as the weight of the train, and 


77> Ib. coal per ton per mile for that road. Now let 
me compare this with an American train, Take the data 
of the N. Y., N.H. and H. Railroad, that I gave in my 
former communication, which was 6.24 lb. coal per car 


per mile. Mr. Burnett gave the weight of an American car 
at 26 tons (many of them run to 32 tons, however), and 


we have Sot = 24 lb. of coal per ton per mile. 


per train mile, and 


George Stevens’ (general manager of the L. S. and 
M. 8S. Railroads) report shows his 18 by 24 engines are 
pulling ten cars weighing 280 tons at a speed of thirty- 
seven miles per hour, on a consumption of 5 lb. of coal per 
car per mile. These cars weigh 28 tons each, and, there- 


fore, - = .17 lb. per ton per mile. Now it appears from 


these figures that in place of the English engine being 
more economical than the American engine, it is really 
two to three times more wasteful. ill Mr, Burnett 
please ‘‘ tackle” these figures? 

From Mr, J. 8. Jean’s (secretary of the British Iron 
and Steel Association) book on ‘‘ Railway Problems,” we 
find, from fourteen leading English roads and ten 
American roads, that the percentage of total operating 
expenses is partially made up as follows: 


English American 
Engines. Engines. 
Percent. Per cent, 
on YT Be ees ite is MH 
Repeis sademaisls 3 Be 4:6 
23.6 12.8 


Or the English engine costs almost twice what the 
American engine costs to operate. 

But we have some figures from a road- under English 
control—Adelaide and Nairne Railroad, South Australia, 
where both English and American engines are used side 
by side, which are very conclusive, 

It appears that the American engines cost 1.86 pence 
for pn 100 tons hauled one mile, while the English-built 
engine costs 2.73 pence for each 100 tons hauled one mile. 
Will Mr. Burnett kindly rise and explain ? 

Mr. Burnett finds fault with the American cast-iron 
wheel. Let us see what the showing is of English spoke 
wheels in America. 

A master mechanic of a minent American road 
largely owned in England, told me some few days since 
that be was com to abandon the English spoke 
wheels he had had placed under a train of passenger 
cars because they cut their flanges so fast, caused the 
boxes to run hot by fanning up dust from the road bed, 
and increased the coal consumption to a marked extent of 
the engines hauling that train, which he accounted for by 
the resistance of the air on the flat spokes. It was shown 
some years back ata trial in the Eastern States of a mill 
stationary engine that by boxing up the flywheel there 
was aS8aving of 75 horse-power, the engine developing 
850 horse-power. That is, over one-eleventh of the power 
of the engine was used in overcoming the resistance of the 
air on the spokes of the flywheel. When the wheel was 
boxed in without any outlet there was no continual fresh 
supply of air to be put in motion. Now on the train in 
operation there were eight cars, each car having twelve 








English spoke wheels I believe of about 40 in. in dia- 
meter. To drive a 40-in. blowing fan would require 
about 10 horse-power probably. But as the wheels 
have no casing like a fan, if it be taken that they each 
require 2 horse-power to be kept at a train speed of 
thirty-five miles per hour, we have 192 horse-power 
used by these wheels, owing to the coustruction so ad- 
mired by Mr. Burnett. Be this as it may, from this 
cause the consumption of coal by the engine was very 
materially increased. Why is not a steel-tyred wheel 
with steel plate centres, such as is in America, a 
much better wheel, a much stronger wheel, and free 
from the fan action of the English wheel? It allows of 
tting on all the retaining rings and other unnecessary 
| the user may fancy, it has no welds, and has in 
fact all the so-called advantages of the English wheel 
without its innumerable disadvantages. 
Mr. Stroudley states that he tried some half firebox 
side sheets of soft steel and they failed in a very short 
time. This simply proves the assertion I made in my 
former communication that pure enough steel is not made 
in England for.this purpose, and I gave analyses to show 
this. However, I will say that if Mr. Stroudley will put 
in a firebox of American steel I will undertake to see 
that the steel costs him nothing, and I will guarantee it 
will outlast any copper firebox he has in use. There is good 
and bad steel made in America, but I refer to the Shoen- 
berger brand, which has no equal in the world for 
purity and ductility. Much of the original trouble with 
steel fireboxes in America grew out of its impurity, and 
the early makers annealing it, to make it regular and 
conceal hard spots due to impurities, &c. Such, steel 
would bend over and over again cold and close down flat 
without a sign of fracture, but when built into a firebox 
the firat few blowings out and sudden cooling down of the 
engine would draw the effect of the original annealing, 
when the steel returned to its original state, and would 
crack when the engine was cold with a report like a pistol. 
But these difficulties have disappeared with the better 
makes, and it is common to treat engines here in a way 
that no English superintendent would think of. 

That is, Tdoubt if any English superintendent would 
dare take an English engine into the house with 140 lb. of 
steam, pull up the blow-off cock and “‘ blow herclear out” 
and at once turn a washing-out stream of cold water under 
60 lb. pressure from a 14 in. nozzle into the hand holes 
and mud plugs to ‘‘ wash her out,” and in an hour from 
the time the blow-off cock was opened fill the boiler up 
with cold water, fire her up, and start her out again on the 
road. And on many roads from necessity this is common 
practice, and still the steel fireboxes do not crack, but 
stand it for eight and ten years. But it must be remem- 
bered that the American engine on an average makes 
over twice the mileage per year that the English engine 
does, that isthe average American engine makes about 
50,000 miles per year, while I understand the English 
engine makes but about 20,000 in the same time, so that 
the work done by the steel firebox of an American engine 
will equal twenty years of service of an English engine, 
How many copper fireboxes last twenty years in England 
on the average? 

The New York Central Railroad runs its engines 100,000 
miles per year, or in one year they make what an English 
engine does in five. 

hy then do the ‘‘Mr. Burnetts” talk about an 
American engine wearing out in a few years? There is 
good reason for it I judge. Mr. Stroudley’s road has 410 
engines. If this road were in America the same work 
would be done with 200 engines. The 210 unnecessary 
engines at Mr. Stroudley’s figures of 11,850 dols. each, 
represent an investment of 2,488,500 dols., which would 
be considered unnecessary in America, and if money be 
worth 10 per cent., the stockholders are paying 248,850 
dols. each gehts the privilege of allowing the carrying 
out a foolish notion probably that an engine must have 
rest, Surely the conservatism of ‘Old England” if an 
agreeable is an expensive characteristic. 

And, finally, I would ask Mr. Burnett if he will, should 
he see fit to answer this communication, confine himself 
to the points contained, and waste no idle and useless 
bombast, or mere words, or worn-out expressions about 
* your valuable space,” *‘ what your readers desire,” or 
other useless verbiage, which heretofore has made up the 
bulk of his letters. 


Delaware, O., April 14, 1887. 


Frank C, SMITH. 





COMPOUNDING BEAM ENGINES. 
To THE EpiTorR OF ENGINEERING. 

Sir,—I am yr how it was possible ‘‘H. M.” 
missed reading ‘* X. X.’s” Jetter in your issue of April 15, 
more especially as it happened to be over mine, which he 
has doable read, ‘*H. M.” would have seen that the 
engine in question had been run with the caps off the main 
centre bearings, &c. 

In reply to “‘H. M.,” I beg to ask him to read both 
letters, so that he can understand the subject matter con- 
tained in them. ‘“H. M.” says in last issue, ‘‘ Any beam 
engine of simple construction may be run without caps 
on beam centres, provided that the greatest upward pres- 
sure of the piston is less than half the weight of beam.’ 
Aye; and such an engine I verily believe would be a 
valuable one provided the beam was composed of *‘ Plati- 
num!” ‘Inthe case of the engine under discussion, the 
high-pressure cylinder acting over the connecting-rod as a 
felorant will assist the low-pressure cylinder to lift the 
beam.”  ‘H. M.” means the piston-rods, of course. 
Correct, so it will; but only in a small way. Look at the 
ratio of the respective levers—1:5—he is doubtless 
unaware of the very old type of marine engine, the 
‘“* Grasshopper,” and which is still a favourite type for 
paddle tugs; here the piston-rod works beyond the con- 
necting-rod ; the advantage: are a long st:oke of piston 
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available in a shallow-draught vessel; no actual dead 
centre, and a type that will do its work satisfactorily even 
when it is neglected, and thus having any amount of 
“ shake,” &c. The remainder of the paragraph, and the 
next goes to prove nothing if it does not prove that a 
short-stroked high-pressure cylinder is no great disad- 
vantage ? I should say very few engineers will with 
‘“H, M.’s” deductions. As for his “query,” I should 
say ‘‘ X. X.’s” letter has accorded the answer to the first 
part, which he can see ; and as for the second, if “‘ H. M.” 
means by the angularity of the connecting-rod its effect 
on the position of the ce ag ae piston at half stroke, 
the inclination of the cylinder has nothing to do with it ; 
in fact the piston of an ideal horizontal engine if acting 
on a bell crank lever cast on main centre of beam, would 
not be effected as regards the said angularity, any more 
than a vertical one, where the ratio of the length of 
stroke to length of connecting-rod is constant. 

‘“*H. M.” places some emphasis on the value of fitting 
the high-pressure cylinder in the usual manner on to bed- 

nlate, so as to make a ‘* strong job ;” this is true no doubt, 
but would be attended with the defect of short stroke, in 
fact if placed under the usual position the stroke would 
only be equal to half that of the low-pressure cylinder. 
As regards the rocking induced by reason of the inclina- 
tion of the high-pressure cylinder, it would be of small 
amount, and can easily dealt with, and as. for the 
abutment for supporting the high-pressure cylinder, such 
can be fastened to the sole-plate frame, so as to make the 
whole self-contained, and thus to work in the satisfactory 
manner as stated by *‘ X. X.” 

As regards the subject of the last paragraph of ‘*H. M.’s” 
any more than that of ‘‘ W.’s” it is difficult to understand 
what they mean; they haveputtheir assertion, or question, 
which? in a very loose and vague manner, and if I have 
misunderstood this part of ‘‘ W.’s” letter I must be excused. 
Any way the statical strains of a crane are computed from 
the hypothetical weight as suspended from the centre of the 
pin of the sheave at the end of jib, as I have said in my 
former letter, and such strain is quite distinct from the 
dynamical strains of the crane. 

It strikes me that ‘‘ H. M.’s” memory is very defective, 
or he would not have misconstrued the contents of my 
letter in the manner he has in higletter. 


ours truly, 
Cork, May 2, 1887. R. HaRtianp. 








MARINE ENGINE GOVERNORS AND 
TRIPLE-EXPANSION ENGINES. 
To THE Eprror or ENGINEERING. 

Srr,—Referring to the letters in your issues of the Ist 
and 15th ult, on the above subject, we were in hopes that 
some more able correspondent would have taken the mat- 
ter in hand and so have saved us from the necessity of 
appearing in print. Our speciality being marine engine 
governors, we are naturally much interested in the ques- 
tions raised, more particularly as we have frequently had 
to combat the statement that “‘ triple-expansion engines, 
being so well balanced, do not require governors.” When 
the compound engine was in vogue there were a few 
who questioned the necessity of fitting them with the 
most efficient governor that could be obtained. We think 
it is an admitted fact that the more perfectly an engine is 
balanced the quicker will its acceleration of speed be 
when its work is yng or wholly thrown off, as is the 
case with a propeller on a ship in a heavy sea. 

Doubtless a well-balanced engine will run at a consi-- 
derably accelerated speed much more smoothly than an 
engine not so well balanced, but no amount of perfection 
of balancing can possibly compensate for the increased 
blow on the propeller blades and the abnormal strains 
that the screw shaft and propeller are subjected to on re- 
entering the water. Then there is the increased strain on 
the crossheads, pumps, pump-rods, valves, &c. Even 
supposing the pumps are provided with relief valves to 
meet these objections it is evident that the engines must 
be working at an enormous disadvantage if the pumps are 
only doing, say, 60 per cent. or 70 per cent. of their full 
amount, thereby increasing the heat of the condenser and 
reducing the aiidance of the engines when full work is 
put on again by the reimmersion of the propeller. 

Some maintain that engines are made strong enough to 
stand any amount of racing without injury. Surely there 
must be some mistake here, in the face of what is known 
as the “‘ factor of safety.” The factor of safety of a pair of 
engines running at 60 revolutions certainly will not hold 
good at a racing speed of 90 revolutions. @ maximum 
speed attained by a pair of engines when racing is practi- 
cally unknown. It may, and frequently does, amount to 
an increase of 100 per cent ; and we know some good 
authorities who give it as 300 per cent. to 400 per cent. in 
very heavy seas. 

Supposing, Sir, you were designing a pair of engines to 
work at anominal speed of 60 revolutions per minute, 
would you take as a factor of safety the factor for 60 or 
120? or, if our authorities are correct, 180 to 240? If so, 
what about the weight of your engines and their extra 
cost? If the factor of safety is taken on the normal speed 
of the engines the risk of a breakdown is imminent, 

Yours truly, 
DurHAM, CHURCHILL, AND Co., 
London, May 13, 1887. J. D, CHURCHILL, 





TESTING SIGHT OF DRIVERS AND 
FIREMEN. 
To THE Eprror oF ENGINEERING. 

Sir,—I have waited to see if any of your numerous 
readers would venture to furnish Mr. Stretton with the 
tests that ought to be applied to engine drivers and fire- 
men as to whether they can distinguish the nature of the 





signals that are to guide them in working their trains in 
safety. 

“If these men were intended to act as colour mixers or 
artists, the ‘“‘dot and wool test” might be sufficient to 
show if they understood the different shades and combi- 
nations of the primary colours, But as they are men 
who are required to distinguish at long and short dis- 
tances objects and the following colours—white, red, 
green, and purple—under the varying conditions of speed 
and of the atmosphere, which is one of the most change- 
able in the world, a theoretical test is insufficient. 

In my opinion the men ought to have a course of 
‘* dot and wool” instruction to show that they know, can 
see and distinguish the colours of the signals—white, all 
right ; red, danger; green, caution ; purple, for sidings 
and head lights. 

But the practical test ought to be the signals that they 
have to deal with when at work, and if from the foot- 
plate so much the better, to ascertain if they can see them 
at long and short distances when running, and whether 
they can distinguish the dirty face of a semaphore arm 
from the smutty background of a brick or stone wall, 
where a sky line cannot be got for the signal. Both a 
night and day practical test ought to be applied to ascer- 
tain if the men can see and distinguish the signals when 
running the trains; in short, the test ought to be made 
under the varied conditions of actual working. 

Both before and after ten or twelve hours of work they 
should he tested ; after seventeen or eighteen hours on 
duty, the sooner they get into the arms of Morpheus, and 
the less the men have of this extent of duty to perform, 
the better it will be for themselves and the public. The 
foot-plate is not the place for weary and jaded men. 


Yours truly, 
. B, JOHNSON, 
33, King-street, Wigan, May 17, 1887. 





THE OTTO AND ATKINSON GAS ENGINES. 
To THE EpiTor oF ENGINEERING, 

Srr,—The report of a trial of the Atkinson engine was 
published without my having an opportunity of seeing a 
proof or revising it. One word I should like to correct. I 
state that in estimating the heat value of London coal 
gas, Professor Kennedy takes an “‘erroneous” heat value 
for hydrogen. Now, unlike Professor Kennedy, I do 

refer to deduct the latent heat of the steam produced 

rom the heat value of hydrogen instead uf correcting for 
it later in the calculation. Apart from this I takea some- 
what different heat value for hydrogen, a quantity 
about which there is not at present agreement — 
physicists. But the difference between us is practically in- 
significant, and I ought not to have used a phrase which 
seems to imply doubt of Professor Kennedy’s very 
and I have no doubt accurate determination. 

I am glad Messrs. Crossley have given later data of the 
consumption of gas in the Otto engine. I am not aware 
that any independent tests to which I could have'referred 
have been made in the last two years, and at’ any rate I 
gave the authority for each test quoted. I was not so 
presumptuous as to imply that no better results had been 
obtained in their latest engines. It {is simply due to the 
commanding position the Otto engine has so long and so 
deservedly maintained that its performance is necessarily 
referred to in examining results obtained by a new motor, 
Messrs. Crossley’s letter is so fair and reasonable that I 
will not even complain of an adjective or two which I 
think could have been spared. 

Lc Se 
May 16, 1887. . C. UNWIN, 





To THE Epiror oF ENGINEERING. 

Simr, — As Messrs. Crossley Brothers’ in your issue 
of the 13th inst. make remarks which might cause some 
misunderstanding among your readers with respect to 
Professor Unwin’s report of my engine, may I ask you to 
kindly insert this letter ? 

With respect to the tests of ‘‘ Otto” engines used as 
references by Professor Unwin, they were made by well- 
known scientific men ; they are the best records authori- 
tatively made public, and though very widely published, 
their accuracy has never been questioned before. 

Messrs. Crossley Brothers assert that their new 4 horse- 
aang engine is more economical than their older engines, 

ut there is no published account of any trials. of it by 
independent experts of acknowledged position. My 
engine is the first of its kind, while Messrs. Crossley’s new 
engine is the result of ten years’ working. 

Any engineer looking at the indicator diagrams you 
were good enough to publish can see at a glance how much 
more power I get out of a charge of gas and air of the 
same volume, and if there be any difference in the richness 
of the mixture, that of the “‘ Otto” diagram shows more 
gas, because, though the compression is higher in my 
engine, the pressure after ignition is about the same in 
bo Referring again to the figures Messrs. Crossley 
Brothers give, their engine absorbs in friction about 16 per 
cent. out of the gross indicated horse-power; mine less 
than 10 percent. Taking these two facts in conjunction, 
I feel that I can with confidence leave the judgment as to 
relative economy in the hands of your readers, 

Messrs, Crossley Brothers admit the superior economy 
of my engine at full power; they also recognise the fact 
that most gas engines work at somewhere between their 
maximum and minimum loads, yet they give no particu- 
lars of their engine’s performances at intermediate powers. 
Professor Unwin’s report shows my engine’s greatest 
superiority at these lower powers, 

essrs. Crossley refer to my ‘‘ cumbrous contrivances.” 
I think the small friction of my engine shows that all its 
parts are highly effective. 

By my system of moving parts the pumping and work- 
ing are performed during each revolution, surely a less 





cumbersome arrangement than employing a complete 
separate revolution for each function. 

essrs. Crossley Brothers recognise the value of having 
a working stroke at every revolution by building their 
twin engines, involving a complete separate engine, to 
obtain this advantage. 

My system further enables.me to dispense with the use 
of a slide, and by the ratio of expansion to greatly reduce 
the terminal pressure in the cylinder and the noise of the 
exhaust. 

Yours truly, 
JAMES ATKINSON, Managing Director. 
For the British Gas Engine and 
Engi ing Company, Limited. 

Mansion House Chambers, 11, Queen Victoria- 

street, London, May 18, 1887. 








HELICAL JOINTS FOR BOILERS. 
To THE EpiTor oF ENGINEERING. 

Srm,—I have read with great interest Mr. Nicolson’s 
letter on helical joints publishedin your issue of May 6th. 
I admire it greatly, and am of opinion that. careful 
examination of the same cannot fail to be attended with 
considerable advantage to many of your readers, At 
same time I fail to perceive that the pitch of rivets in 
longitudinal seam multiplied by secant of angle of incli- 
nation (@) must of necessity become the pitch of diagonal 
seam; this of course in the cases.cited where @ becomes 
45 deg., and 60 deg. leads to augmentation of tensile 
strength of joint. In fact it almost seems to me that 
Mr. N. has somewhat overlooked the real point of dis- 
cussion, viz., how much does strength of a longitu- 
dinal joint increase by ncliaee until it makes an angle 
¢ with its original position. is is in sum and substance 
what I have understood the question to have been. In 
my opinion the fairest way to compare the strengths of 
these joints is to consider them both having same dia- 
meter er of rivet ; then we know shat longitudinal 
joint is subjected to a stress 2s whilst diagonal joint of 
same effectual area only sustains a stress of 


lil 
_ 75, cos 8 


‘=the strength ratio of helical to longitudinal seam= 
1.26 when @=45 deg. as previously obtained. 
am, Sir, yours obedient! 


JAMES 
38, Playfair-road, Southsea. 


To THE Epitorn oF ENGINEERING. 

Srr,—Replying to Professors Alexander and Thomson, 
I wish to say that I did not omit the consideration of 
steam-tightness in discussing the above subject ; I stated 
in my letter that copeeeey of being kept tight would be 
one of the factors determining the most efficient angle 
for diagonal joints in boilers. 

In my investigation I made the tacit assumption that 
the pitches were always less than those at which the 
— would begin to from bending of the plates 

weer the rivets:».My grounds for doing so were, that 
the ordinary pitching of rivets in boiler work appears 
always to be well within the limit at which, with good 
materials and workmanship, this would begin to take 
place; and that no one seems yet to have shown it im- 
possible, with these conditions, for so wide a pitch to be 
attainable with a perfectly tight joint; as that the 
necessary greatness of the ratio-of rivet diameter to plate 
thickness will introduce other considerations, making a re- 


a/5. 8 cos 6 ,*, 


¥. CAINE. 








duction of pitch desirable first of all on their account. I 
join issue, however, with l’rofessors Alexander and Thom- 
son, in that the excessive widths of pitch required, 


in order to realise the full advantage of diagonal joints at 
such large angles as 55 deg. and 60 deg., will probably be 
a sufficient bar to their adoption. 

Viewing the question, however, from a utilitarian 
standpoint, it will not be necessary even at the more 
moderate inclinations of jvint of 45 deg. or 50 deg. to 
employ the full strength which is afforded us when the 

jagonal is e sec @ times the longitudinal pitch. For, 
with properly designed treble-rivetted double- butt strapped 
seams, we can now, even in a longitudinal joint, attain a 
percentage of strength of 90 without difficulty. So 
that the ratio of strength of diagonal to longitudinal joint 
uires only to be 1.11, in order to give us a joimt equal 

in strength to the solid plate. 

It is safe to say that the use of diagonal joints at 45 deg. 
or 50 deg. would enable us easily to obtain with double- 
rivetting only a higher percentage of strength than the 
best treble rivetted joints (90 per cent. strong) are capable 
of affording ; and this, of course, with a greatly reduced 
breadth of Sate straps. So that it ultimately reduces itself 
to a question of economy, and will therefore be settled in 
due time by the boilermakers in their practice. 

The question is; Is it cheaper to make a. boiler with 
diagonal joints—thus (probably) wasting the necessary 
Leow ping ot but requiring only double-rivetted seams 
and narrow butt-straps, and at the same time admitting of 
a slightly thinner shell—or to make one with longitudinal 
seams which require to be treble rivetted, to have very 
he ome butts, and to have the shell slightly thicker than the 
other ? 

With your permission, I shall next week show designs 
of joints illustrating the above remarks. 

I am, Sir, yours, &c., 


Joun T, NIco.son. 
Edinburgh, May 18, 1887, 





Tue Panama CANAL.—The Panama Canal Company has 
iven the John Cockerill —— an order for twelve 
ocomotives. The St. Leonard Company has also received 
an order for eighteen locomotives from the Panama Canal 
Company. 
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THE HERBERTZ CUPOLA. 


CONSTRUCTED BY MESSRS. TANGYES, LIMITED, ENGINEERS, BIRMINGHAM. 


Tuer Herbertz cupola, which we illustrate on the 
present page, will strike many as the revival of an 
old and abandoned idea, Butalthough the salient fea- 
ture of its operation was proposed and tried years ago, 
yet the method of applying this principle is so far 
new that it now results in a success of so marked a 
character that it is difficult tc find a satisfactory ex- 
planation of it. In the Herbertz cupola the blast or 
draught is obtained by a steam jet exhauster placed ina 
flue near the charging door, while the air is admitted, 
not by jets or nozzles, but by an annular opening which 
runs entirely round the cupola just above the hearth. 
This opening can increased or diminished in width 
at will, for the hearth is carried on pillars, and can be 


raised and lowered upon them by means of screws. 
When the opening is narrowed the blast is rendered 
sharper, with the effect that the iron is brought down 
hotter, but in less quantities. On the contrary, when 
the opening is increased, a greater quantity of air enters 
with a less velocity. It is at ll times possible to watch 
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the working of the cu 
sight holes above it, 
with a cast-iron counterweighted bell which fits into a 


he mouth of the cupola is closed 


seat at the bottom of an inverted cone. In feeding, the 
broken pigs and coke are put into the cone, and then 
the bell is raised, whereupon the charge immediately 
slides down and the bell is replaced, the entire opera- 
tion only dccupying a couple of seconds, ~ 

It will naturally be asked how much steam is used 
in supplying the exhauster. We are sorry that we 
cannot give exact particulars on this point, but we are 
informed by Messrs, Tangyes, Limited, who have a 
34-ton syaeme at work and are building others, that 
the expenditure does not exceed that needed to drivea 
fan to do the same work. On the face of it this result 
is better than one would have anticipated, and the ex- 
planation appears to be that the jet does much less 
actual work than the fan, for it only maintains a 
vacuum of about 24 in. to 34 in. of water, while the fan 
gives a pressure of 16in. to 20 in, of water. Experi- 





la at the slot, as well as at the } 








ments have been made in Germany to determine the 
consumption of fuel required to raise steam for the 
exhauster. In one of these, with- a cupola meltin 
3 tons of metal per hour, the coal per hour vari 

between 8 lb, and 14 lb., which is not more than a fan 
engine would tequire. Various other trials gave re- 
colar which agreed fairly with this, The chief value 
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EXPRESS LOCOMOTIVE; GREAT NORTHERN 


RAILWAY. 


CONSTRUCTED AT THE COMPANY’S WORKS, DONCASTER; MR. P. STIRLING, LOCOMOTIVE SUPERINTENDENT. 
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of the Herbertz cupola to the ironfounder lies in its | at the mouth in the form of gases of combustion. In 
exceedingly small expenditure of fuel for melting the | the case of the air entering all round under atmo- 
metal, After several months working in Birmingham, | spheric tension, the complete combustion to carbonic 
during which careful note has been taken of all the! acid takes place necessarily slower, free oxygen 
iron and coke used, both for melting and lighting up, | reaches into the upper part of the shaft and causes an 
it has been found that the weight of fuel only amounts | elevation of temperature, by which the cold materials 
to 64 per cent. of that of the metal, as against 12 are more fully heated and thus enter into the fusion 
to 18 per cent. in the ordinary cupola. On a special | zone in a better condition. At the same time the 
trial, in which the coke for lighting up is not reckoned, | carbonic acid which has been formed, has, before es- 
a very much lower result can be easily obtained. Atj|caping, no opportunity of being reduced to carbonic 
the same time the inventor claims that better and | oxide, and thereby of carrying away unused any of 
softer castings, with fewer wasters, can be made from | the elements of fuel. Seeing, too, that grey pig iron 
the same mixture, or that, if preferred, cheaper pig | contains some 2 per cent. of silica, it is evident that 
may be used to obtain a given quality of product. | the free oxygen reaching into the higher parts of the | 
Messrs. Tangyes’ experience confirms this contention. | shaft, is enabled to act in the way of oxidising this 
An explanation of the great economy of the furnace is | material. As a consequence the iron is fined and 
offered by Dr. Ad. Gurlt, of Bonn, who has made a’ softened, and at the same time, by the combustion of 
series of experiments with the original cupola erected its silica (as is known by a similar action in the Bes- 
by Mr. Herbertz, at Cologne. He says: ‘‘On start- | semer process), it acquires a great increase of tempera- 
ing the jet, the metal commences to run down into the lture. It is therefore easily perceived how even the 
hearth in from five to ten minutes, and continues to | lowest brands of pig iron, such for instance as Luxem- 
flow without intermission, and is in a perfectly clean | burg No. 3, which now stands in the market at 30s. 








and suitable condition, despite the reduction of fuel to| per ton, may yield a very clean and soft casting, 
less than one-half the ordinary quantity. This pheno- | as in reality it does, from the furnace under notice. 
menon is especially remarkable and calls for a theo- | At the same time the loss from waste (burning) is re- 
retical explanation. The difference in the process of | duced nearly to ni/. Herbertz’s cupola with exhaust 
melting in a cupola acting with a blast, and in one | offers, therefore, for casting purposes, very rg hear 
acting with exhaust steam jet is, primarily, that with advantages over the older systems, and it is yond | 
the first the air is forced in in a compressed condition, question, that when fully known, it will meet with 
t.¢€., under a pressure equal to a water column of from | 
8in. to 10 in., whereas in the latter it is drawn in in 
a state of atmospheric density only. The consequence | Messrs. Tangyes, Limited, are the sole licensees for | 
is, that the compressed oxygen of the denser air assi- | Great Britain and Ireland, France, Sweden, and the | 
milates itself more we. se and more completely | United States. 

with re aoa the re poe which 7 meets, form- 

ing at once carbonic acid, which, risin the shaft of | 
the furnace, is partly reduced to frees. beret On| EXPRESS LOCOMOTIVE; GREAT NOR- | 
account of this reduction to oxide it follows, as a | THERN RAILWAY. 

necessary consequence, that a very considerable de-; In our number of February 24, 1871, we published a 











| effective pressure per 








| type recently constructed at the Great Northern Rail- 


way Company’s works, at Doncaster, is now being 
shown at the Newcastle Exhibition, and we avail our- 
selves of the opportunity to illustrate the type more 
thoroughly than we did on the former occasion to 
which we have referred. 

The Great Northern has a well-earned reputation for 
speed and punctuality of its express traffic. Its Scotch 
expresses running from London to York, a distance of 
188. miles in 3 hours 55 min., with a single stop of 
six minutes at Grantham, its Leeds expresses running 
1854 miles in 3 hours 55 minutes, with four stops, 


,one of which is of four minutes and another of five 


minutes’ duration, and its Sheffield express making 
the trip of 105 miles to Grantham in two hours, 
are trains.which have not merely a high speed 
on paper, but which are run day after day with a 
punctuality which is worthy of all praise. It was to 
deal with trains such as these, and consisting of from 
eleven to twenty-six carriages, that Mr. Stirling 
introduced the engines of the class we are illustrating, 
and the fact that the type has maintained its place for 
seventeen years and is still being reproduced, speaks 
most strongly for the care and judgment with which it 
was originally designed. 

The engines under notice have, as shown by our two- 
page engraving this week and the illustrations on the 


present page, outside cylinders 18 in. in diameter.with 
28 in. stroke, while the single driving wheels are 
very extensive employment.” There are already 15 of | 8 ft. 14 in. in diameter when new. Taking the mean 
the cupolas in operation and 22 more are being erected. | diameter with partially worn tyres as 8 ft., we get 


hala 8 


=: 944 lb. tractive force for each pound of 


uare inch on the pistons, The 


cylinders are horizontal, and the frame plates are con- 
| siderably increased in depth at the smokebox end to 
| afford a firm attachment. 


A comparison of the engravings which we published 


pression of temperature takes place in the upper part | two-page engraving illustrating the handsome type of | in 1871 with those contained in our present issue will 


of the shaft, and also an imperfect heating up of the outside cylinder express engines which Mr. Patrick 
cold materials as they descend to the zone of fusion, | Stirling had at that time recently introduced on the | 
representing therefore a heavy loss of fuel by escaping |Great Northern Railway. An engine of this same 


show how few have been the modifications of the type 
suggested by even seventeen years’ experience with it 
doing heavy work ; but underthecircumstances a notice 
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of evensuch minor alterations as have been made will be 
of interest. To begin with the boiler : This remains the 
same in its general dimensions and design, the form of 
firebox crown and mode of staying being retained, but 
the slanting water partition originally provided in the 
firebox has been replaced by the ordinary firebrick 
arch. The tubes also have been reduced in number 
from 217 to 174, and their diameter has been increased 
from 1,% in. to lgin. Their length is 11 ft. 9in. 
between tube-plates. In minor fittings it may also 
be noted that the ordinary safety valves with levers 
and spring balances have been replaced by a pair of 
valves of tie Ramsbottom type, while the feed is now 
delivered at the back of the firebox casing and con- 
ducted by an internal tube to about the middle of the 
length of the barrel. 

In the framing of the engine a slight change has 
been made at the trailing end, the cast-iron footplate 
originally used there being replaced by stays made of 
plates and angle irons, This alteration and the substitu- 
tion of plate springs slung under the axle-boxes for the 
volute springs formerly placed above the trailing axle, 
has afforded space which is utilised in accommodating 
the cylinder of the automatic vacuum brake with which 
the engine shown at Newcastle is fitted, although the 
non-automatic form of vacuum brake is retained on the 
Great Northern Railway generally. In the engine we 
illustrate the automatic vacuum brake acts upon the 
driving and trailing wheels as well as upon the wheels 
of the tender. 

At the leading end the resistance of the framing to 
racking strains has been increased by the introduction 
of strong horizontal plate stays behind the tubeplates 
and the leading bulfer beam ; the details of the bogie 
framing have also been somewhat altered. We may 
remind our readers that one of the features of this 
bogie is that the pin is behind the centre of the 
distance between the two bogie axles, the centre of the 
front axle being 3ft. 6in., and that of the rear axle 
3ft. from the centre of the pin. As shown by the 
section, Fig, 3, the bogie is steadied by rubbing pieces 
bearing against brass slippens on the under side of the 
main frame. The running of these bogies leaves 
nothing to be desired. 

The driving axle is slightly stronger in the bearings 
than originally, the necks being now 8} in. in diameter, 
and for driving springs a pair of Timmis’s helical springs 
is used beneath each axle box in place of the ordinary 
plate spring. The engine shown at Newcastle has also 
cast-steel wheels throughout in place of wrought iron. 

The general dimensions of the engine are so fully 
given in our engravings", that it will be unnecessary for 
us to repeat them here, but we may give particulars of 
the heating surface and weights which are as follows: 

sq. ft. 

‘too 

936 

1045 

173 
tons, cwt. 

et 


SBR 
a oe 
10 12 


Total 4 3 


The engine at Newcastle is accompanied by a 
tender, of which we give engravings on page 474, a 
cross-section of the tender, Fig. 10, also forming one 
of the views on our two-page eating 5 The tender, 
which is mounted on six wheels, 4 ft. 14 in. in dia- 


Heating surface: Firebox 
Tubes ... 


Total ... 


Grate area ... ie 
Weight in Working Order : 

On front bogie wheels 

” rea ” ” 
», driving wheels 
», trailing ,, 


meter, is of _ straightforward design, and carries 
a 


5 tons of coal and 2900 gallons of water, 2400 gallons 
of this quantity being accommodated in the upper 
tank and 500 gallons in the well. The tender when 
carrying about 14 tons of water weighs 33 tons 7 cwt. 
3qrs. Its general dimensions are fully given in our 
ve, Syiem 

n conclusion we may say that the engine and tender 
exhibited Hem cweastle are excellent examples of the 
good work whith can be turned out at Doncaster, and 
as illustrations of a type which has stood the test of 
long experience they are especially worthy of examina- 
tion by any of our Transatlantic friends who may be 
paying us a visit this summer, and who may be inte- 
rested in the current contreversy as to the relative 
merits of English and American locomotives, 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market was 
somewhat firmer last Thursday, and prices met witha 
decided advance all round till near the close, when there 
was a relapse ; but still the final quotations showed a gain 
of ld. per ton on Scotch iron, 34d. on Cleveland, and 
4kd. on hematite warrants, the cash price for buyers at 
the close being, respectively, 41s. 2d., 33s. 74d., and 





* By an error, which was only discovered after our 
two-page engraving had been printed, the length of 
stroke in the eectional plan, Fig. 2, is given as 22in. 
instead of 28 in. 





42s, 104d. rime hy market was dull, and prices receded 
14d, per ton each on Scotch,, Cleveland, and: hematite 
warrants; but neither in the forenoon nor the afternoon 
was there any business reported in respect of hematite 
iron. The warrant market again became strong on Monday, 
and prices advanced all round—Scotch warrants 4d. per 
ton; Cleveland, 44d. ; and hematite iror, 9d. per ton ; 
and the closing quotations were respectively, 41s. 44d., 
33s, 104d., and 42s, 6d. cash buyers. Yesterday’s market 
opened very strong, but the best prices were not main- 
tained. Scotch warrants closed 1d., Cleveland 64d., and 
hematite iron 3d. per ton higher than on the previous day. 
The advances made during the two days represent an im- 
provement to holders of Scotch warrant iron to the extent 
of 20,000/., of Cleveland iron to the extent of 14,000/., and of 
hematite iron to the extent of 15,000/. The warrant market 
was again firm to-day, with prices tending upwards. Busi- 
ness was done in Scotch warrants up to 41s. 74d. per ton 
cash in the forenoon, 343. 3d. for Cleveland, and at 
433. 74d. for hematite iron. There was comparatively 
little change in the afternoon. Much interest is being mani- 
fested in Glasgow in regard to the increase which has just 
been announced in the import duty on all pig iron ad- 
mitted into Canada. What its precise effect will be here 
is not yet quite apparent. That it will afford a powerful 
measure of protection to the miserably small native in- 
dustry there can be little doubt. Not only will the 
Canadian pig-iron maker have this 16s. of duty in his 
favour, but it is expected that he will be allowed also to 
retain the bounty which is now paid for the encourage- 
ment of the industry. There is an idea that, whatever 
may be the effect of the tariff on pig iron, the Canadians 
will be obliged to take from us their chief supplies of 
manufactured iron and steel, the cost of which, in any 
case, they will have greatly raised against themselves. 
It is to be hoped that the increased duty will not inter- 
fere with further instalments of Canadian bridgework 
coming to this district. It is stated that on Monday 
telegrams were received from Canada by iron merchants 
in Glasgow asking that all orders be cancelled in view of 
the heavy increase in the import duties—from 8s. to 16s, 
per ton on pig iron. This is the leading matter of the 
week in connection with the Glasgow pig-iron market. 
General trade in the iron industries does not seem to 
show any signs of improvement. Amongst the iron- 
founders there are complaints of want of orders; on the 
whole, however, it cannot be said that there is much 
falling-off in the consumption of iron. The number of 
blast furnaces in actual operation still remains at 81, as 
compared with 90 at this time last year, and 92 at this 
time two years. Last week’s shipments of pig iron from 
all Scotch ports amounted to 8387 tons, as against 6649 
tons in the preceding week, and 7993 tons in the corre- 
Rr d week of last year. They included 650 tons to 
the United States, 1212 tons to Canada, 212 tons to India, 
710 tons to Australia, &c., 850 tons to Italy, 700 tons to 
Russia, 650 tons to Belgium, and smaller quantities to 
other countries, and 2272 tons coastwise. he stock of 
pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 873,774 tons yesterday afternoon, as com- 
pared with 870,515 tons yesterday week, thus showing an 
increase for the week of 3259 tons. 


The Scotch Steel Trade.—It cannot be said that the 
prices are very remunerative, but it is certain that the 
Scotch steel works in almost all cases are now well sup- 
plied with orders, Contracts have just been placed for 
the supply of some 10,000 tons of Siemens steel on account 
of the two. great steamers which are to be built by Messrs. 
James and George Thomson for the Inman and Inter- 
national Be rps Company. The Steel Company of 
Scotland will supply 6000 tons, and the remaining 4000 
tons will be supplied by the Mossend Iron and Steel Com- 
pany. It should be mentioned that the Steel Company 
of Scotland have also lately concluded a contract for the 
supply of 3000 tons of steel for a Canadian railway bridge. 
One of the Motherwell steel manufacturing firms has 
lately been especially hard pressed for deliveries. The 
basic steel industry is likewise very busy. 


Royal Society of Edinburgh.—The usual fortnightly 
meeting of this Society was held on Monday evening, 
Lord M‘Laren, vice-president, in the chair. The business 
included two physical papers by Mr. W. Peddie, B.Sc. 
His first communication was on ‘‘ The Increase of Electric 
Polarisation with Time,” in the course of which he showed 
that in the case of electromotive force insufficient to pro- 
duce decomposition on an electrolyte, the law of decrease 
of current strength with time is not the logarithmic law 
as it might be expected to be. He explained the devia- 
tion by showing that the resistance alters proportionall 
tothe time. The theoretical values of Curvent-strength 
which obtain from this consideration agree almost exactly 
with the observed values. Mr. Peddie’s second paper was 
on ‘* Transition Resistance at Platinum Electrodes, and 
the Action of Condensed Gaseous Films.” The author 
said that the problem of transition resistance at. the sur- 
face of certain metals had been in debate for a great 
number of years, and had never been conclusively settled. 
He stated that he had proved that considerable resistance 
appeared when electrodes were heated in air previous to 
being placed in sulphuric acid in circuit ; and he showed 
that this transition of resistance is due to condensation of 
gas on the surface of the metal. Certain properties of 
these condensed films of gas were explained; the order 
of resistance was of the same magnitude as that of ordi- 
nary di-electrics, such as are used in connection with sub- 
marine cables, 

New Shipbuilding Contracts.—Messrs, Russell and Co., 
shipbuilders, Port-Glasgow and Greenock, have just con- 
tracted to build a steel screw steamer of 3500 tons net 
register for a Liverpool firm. She is to be specially con- 
structed for the American petroleum carrying e. It 
became known in Dumbarton on Saturday that Messrs. 





William Denny and Brothers, of the Leven Shipyard, 
had received an order to build two very large v s for 
a Spanish firm. It is understood that they are intended 
for the Spanish and West Indian trade, few years 
the Messrs. Denny and Brothers fitted out the Alfonso 
XII. for the same company, and it is generally under- 
stood that the order now said to be booked is to replace 
their vessel, which was lost some time ago. The Messrs, 
Matthew Paul, and Co., engineers, have secured a con- 
tract to supply a twin screw steamer for the African Lake 
Company. This vessel is to be about 100 ft. inlength. Of 
course the Messrs. Paul will require to sub-contract the 
building of the hull, not being shipbuilders, but will pro- 
vide the vessel with boilers and engines. 


Contract for the Thirlmere Water Works.—The con- 
tractor for the first portion of the great water supply 
scheme of the Manchester Corporation, which involves the 
tapping of Thirlmere, one of the Cumberland lakes, having 
failed to commence the work which he had undertaken 
tu execute, it has again been let by the Water Works Com- 
mittee. The successful tender on this occasion is that of 
a Glasgow firm, namely, Messrs. Morrison and Mason, 
whose references have been found to be eminently satis- 
factory. Their tender, which was the lowest, amounted 
to 129,973. 3s. 9d. Messrs. Morrison and Mason have 
have had much and varied experience as contractors, 


Motherwell Water Works.—It is many years since the 
town of Motherwell was provided with an excellent water 
supply, but it has of late increased its population so 
greatly by the extension of the iron and steel and engi- 
neering works that a material enlargement of the supply 
is considered absolutely necessary; and at a recent meet- 
ing of the Burgh Commissioners it was resolved, on the 
recommendation of the Water Committee, to request 
Messrs. Leslie and Reid, civil engineers, Edinburgh, to 
report upon the present condition of the water supply and 
the best means of increasing the same. 


The Ancient Iron Industry of Scotland.—This subject 
was dealt with in a very interesting paper which was 
brought before the last meeting of the Edinburgh Associa- 
tion of Science and Arts b r. W. Ivison Macadam, 
F.C.S. The author showed that ironmaking was prac- 
tised in various parts of Scotland where the industry is 
now entirely extinct, and as far north as the Loch Maree 
district of Ross-shire, where he had himself found valuable 
evidences of the modes of manufacture, the ores and fuel, 
and the metal made, as well as the sites of the furnaces, 
and the remains of the implements, 


NOTES FROM THE SOUTH-WEST. 

South Wales Coal and Iron.—The shipments of coal to 
foreign ports from Cardiff, Newport, Swansea, and 
Llanelly in April, amounted to 847,323 tons; the ship- 
ments coastwise during the month from the same ports 
were 269,207 tons, making an aggregate of 1,116,630 tons. 
The shipments of iron and steel from Cardiff, Newport, 
Swansea, and Llanelly, in April, amounted to 22,610 tons; 
those of coke to 5542 tons; and those of patent fuel to 
35,591 tons. The aggregate shipments of coal, iron, coke, 
and patent fuel to foreign ports from Cardiff during the 
four months ending April 30 this year, were as follows: 
Coal, 2,526,380 tons ; iron, 24,765 tons ; coke, 21,394 tons; 
and patent fuel, 77,919 tons. The corresponding shipments 
from Newport were: Coal, 764,049 tons ; iron, 87,150 tons ; 
coke, 1650 tons ; and patent fuel, 29,237 tons. The corre- 
sponding shipments from Swansea were: Coal, 275,975 
tons ; iron, 5010 tons ; coke, 276 tons; and patent fuel, 
82,584 tons. Coal was also shipped from Llanelly in the four 
months —- April 30 to the extent of 27,550 tons, It will 
be seen that the aggregate shipment of coal from Cardiff, 
Newport, Swansea, and Llanelly in the four months end- 
ing April 30 were 3,593,954 tons; those of iron, 116,925 
tons ; those of coke, 23,320 tons ; and those of patent fuel, 
189,740 tons. 


Gasand Water at Mountain Ash.—Some little time since 
the Mountain Ash Local Board and Messrs. Nixon agreed 
to refer to arbitration the price which the former should 
pay the latter for their water works and gas plant at 
Mountain Ash. Messrs. Nixon wanted 21,040/. for their 
water works, and the arbitrator has awarded them 70001. ; 
they further wanted 17,370/. for their gas plant, and they 
have been awarded 7400/. 


Channel Improvement at Llanelly.—At the annual meet- 
ing of the Llanelly Harbour Commissioners, on Tuesday, 
an adjourned debate on Mr. Hopkins’s motion that the 
Loughor scheme of channel improvement be at once com- 
menced, was resumed. A vote was taken, and resul 
in Mr. Hopkins’s motion being rejected by 12 to 4. 


Nizxon’s Navigation Company (Limited).—Mr. Herbert, 
who for some years has been connected with this company, 
has been appointed manager in succession to the late Mr. 

re. 


Cardiff.—Last week was a busy one in the steam coal 
trade, the shipments of the seven days te amounted 
to nearly 190,000 tons. Prices have ruled firm, and 
should the present active demand continue an advance 
will probably be established. Small steam coal has been 
plentiful at 4s. per ton. The local iron works have been 
well employed, and there are reported to be some orders 
from the United States in the market. . 


Briton Ferry.—It is stated to be the intention of several 
gentlemen, who have formed themselves into a company, 
to start tin works at Briton Ferry. It is also stated that 
the Tor-y-mynydd Colliery is to be restarted. 


Helston Railway.—In March, 1882, the first sod of the 
Helston Railway was cut by Mr. R.S. Martyn, who 
was then mayor. ‘The line was formally opened for 
traffic on Monday. The first train to ge over the line 
left Helston at 9.40, and a considerable number of per- 
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sons availed themselves of the pe of travelling 
bebind the first locomotive which had ever left Helston. 


New Public Purk for Cardiff.—A meeting of the Roath 
Park Committee was held on Monday. The town clerk 
submitted a letter from Mr. R. W. Williams, solicitor 
for the owners of the Heath estate, containing the terms 
and conditions upon which his clients would give the 
land required, comprising about twelve acres, near the site 
of the proposed public park and ornamental waters at 
Roath. The Committee considered and regularly agreed 
to the conditions, and passed a resolution cordially thank- 
ing the clients of Mr. Williams for their generous gift. 
A letter was also read from Mr. H. J. Davies, solicitor 
for Lord Tredegar, intimating that his lordship was pre- 
pared to give the land required for the purpose of making 
aroad from the end of the ornamental waters to the 
Llanishen-road. The Committee passed a vote of thanks 
to Lord Tredegar for his co-operation. It was decided 
to authorise the borough engineer to visit several of the 
public parks in various English towns and report the re- 
sult of his inspection to the Committee. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLESBROUGH, Wednesday. 

The Cleveland Ivon Market.—Y esterday the tone of the 
market was improved, prices were higher and there was 
more business doing. No. 3 Cleveland pig iron for prompt 
shipment was quoted 33s. 6d. to 33s, 9d. per ton in second 
hands, and higher figures were quoted over a few months, 
Inquiries are coming forward from districts which have 
been holding off in the hope of buying cheaper. Makers 
are not pressing sales as they believe values have been 
unduly depressed and not warranted in the face of con- 
tinued good shipments and the decreasing stocks. Up to 
date this month there have been exported at Middles- 
brough 40,200 tons of pig iron as compared with 42,500 
tons at the corresponding time last month and 34,700 tons 
at the same period last year. The latest reports from the 
Continent and America indicate renewed buying after the 
lull of the past few months. Makers are manifesting more 
confidence in trade improving. Hematite pig iron is firm 
at 43s. 6d. to 44s. per ton for Nos. 1, 2, and 3 f.o.b. east 
coast ports. In the manufactured iron trade there is no 
change to record. 


The Steel Trade.—Although all the steel works are busy 
and have orders which will keep them going for some 
months, fresh orders are difficult to obtain, notwithstand- 
ing the low quotations, 


Engineering and Shipbuilding.—Both these industries 
are fairly well employed, and the larger ironfounders are 
busily engaged on export orders, At Stockton, Messrs. 
Blair and Co., the marine engine builders, and at Hartle- 
pool, Messrs. T. Richardson and Son, marine engineers, 
are full of work. 


More Salt at Middlesbrough.—From time to time we 
have called attention to the development of the salt trade 
at Middlesbrough. For the past few weeks the owners of 
the Middlesbrough estate have been sinking for salt near 
the North Ormesby Toll Bar, at Middlesbrough, and they 
have now at a depth of 1344 ft, with their borehole 
reached a bed of salt. The thickness of the bed has yet 
to be determined. Messrs. Bell Brothers, the Newcastle 
Chemical Company, and Messrs. Bolckow, Vaughan, and 
Co., are all producing salt, and the total output is about 
3000 tons per week. Sir Lowthian Bell is of opinion that 
there is within an area of about 74 square miles, a deposit 
of salt equal to about 100,000,000 tons. It is highly pro- 
bable that in the course of a few years the capital o' 
Cleveland will be as famous for its salt and chemical 
trade as it has been for its iron and steel trades. 


The Coal and Coke Trades.—The fuel trade is steady. 
It is matter for deep regret that all attempts to settle the 
strike at the Northumberland collieries have failed, How 
much longer the suicidal struggle is to be carried on 
remains to be seen. The suffering amongst the pit people 
and the monetary loss to the district is very great. It 
is hoped that work will soon be resumed. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Parkgate Iron Company.—The report of this compan 
for the year ending March 31st last has just been issued, 
and states: ‘‘The directors regret that the results of the 
twenty-third year’s operations of the company have 
proved commercially unsatisfactory, owing to the con- 
tinued low prices and the depression in trade. Aninterim 
dividend of 15s. per share was paid on the 1st of December 
last, the accounts then showing that the amount had been 
fully earned. It will be observed from the balance-sheet 
that the net profits of the year after deducting the usual 
sum of 2000/. for depreciation amounted to 1804/., which 
added to the profit brought forward from the last account 
makes an available balance of 662/. 19s. to be carried to 
the next account. The works have been maintained in 
in good working order, and every effort has been made to 
economise in every department of the company, in order 
to provide employment for the workmen and prevent 
trade from leaving Parkgate. The average prices of both 
wrought and pig iron have been reduced, so that it is now 
extremely difficult to manufacture at a profit. Not- 


withstanding the very unsatisfactory results of the past 
year, the directors have reason to hope they will be more 
satisfactory in the future.” 


The Miners? Strike at Morton.—The miners’ strike at 
Morton and Stonebroom has had a very unfortunate ter- 
mination. The dispute was between the miners employed 


¢ | Fergusson has stated that the French Government have 





at the Morton pit and the Clay Cross Colliery Company, 


It was proposed that there 
should be a rearrangement of the terms of a with 
regard to what is known as ‘‘ripping.” The alteration, 
it was stated by the masters, would make practically no 
difference to the wages of the men. The latter, however, 
refused to accept the terms offered and left the mine 
several weeks ago. The proprietors have now decided to 
end the dispute by closing the mine altogether, they 
having waited about five weeks in the hope of arriving at 
an amicable settlement. Itis now stated that the pit has 
been worked at agreat loss for along time past. Great des- 
titution and misery prevail at Morton and Stonebroom. 


Strike at Fence Colliery.—The colliers employed at the 
Fence Colliery, near Rotherham, are now on strike, against 
a proposed reduction of 74 per cent. in their wages. The 
employers declare that exigencies of trade compel them 
to ask for the reduction. 


Local Industries.—All the engineering trades of the 
district are fairly employed, particularly at Leeds, but 
there is still much room for improvement. Although the 
iron works are much busier than was the case at the com- 
mencement of the ‘ape prices are exceedingly low, and 
profits consequently small. In some cases, though the 
works are running full time, and business is slightly profit- 
able, there remains no balance of sufficient amount to 
warrant the declaration of a dividend. In matter of price, 
the coal trade appears to be going from bad to worse. 
Directly there is an Me hve demand, there is an in- 
creased output, and not only is any upward tendency 
checked, but a downward one, in the majority of instances, 
is induced. 


who are the proprietors. 





MISCELLANEA. 
THERE is no truth in the rumour that the Admiralty 
propose to abolish the Royal Marine Artillery. 


The Rattlesnake, twin-screw torpedo gunboat, arrived 
at Devonport last week, having No. 47 torpedo boat dis- 
abled in tow. 


The date of the ceremony of commencing the construc- 
tion of the North Sea and Baltic Canal has again been 
changed—to the 3rd of June. 


Baron H. De Worms has stated that the “subject of 
incorporating the patent agents, like the Society of 
een was béing carefully considered by the Board 
of Trade. 


At the half-yearly meeting of the Peninsular and 
Oriental Steam Navigation Company, to be held on June 
1st, the directors will recommend an interim dividend at 
the rate of 5 per cent. per annum. 


A Times telegram states that the improvement in the 
condition of the Belgian metal trade is maintained. The 
flattening mills are as busy as possible, and the demand 
for steel rails and girders is continually increasing. 


The Nordenfelt submarine boat which was built at 
Barrow-in-Furness has arrived at Southampton after a 
successful voyage. She had on board three passengers, 
in addition to her crew of nine men. She encountered 
severe weather in the Irish Sea and off the Land’s End, 


Instructions have been given at the War Office for an 
experimental field telegraph camp to be established at 
Chobham next Monday by the Royal Engineers Telegraph 
Battalion, which will establish a through line from 
Windsor to Portsmouth. The camp will be maintained 
for six weeks, 


In answer to a question asked in Parliament, Sir J. 


been informed that Her Majesty’s Government do not 
propose to take any official part in the exhibition to be 
held in Paris in 1889, but that they will be happy to afford 
every facility to exhibitors. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom for the week ended May 8, 
amounted, on 15,4084 miles, to 1,196,342/., and for the 
corresponding period of 1886, on 15,276} miles, to 1,170,7500. 
—an increase of 132} miles, or 0.8 per cent., and an 
increase of 25,592/., or 2.1 per cent. 


The directors of the Consolidated Telephone Construc- 
tion and Maintenance Company (Limited) recommend a 
dividend at the rate of 5/. per cent., inclusive of the in- 
terim dividend already paid, and further to propose the 
payment of 1s. per share by way of return of capital on 
account of profits arising from the amalgamation of the 
business of the River Plate Telephone and Electric Light 
Company. 

An accident occurred last week to the Aberdeen express 
train, which is timed to pass Buckie at 12.25. When it 
was about a mile from Port Gordon the driver noticed 
that one of the rails in front was bent, and he at once 
shut off steam and applied the brake. Before the speed 
was checked, however, the train ran off the metals, shat- 
tering the sleepers and doing damage to 60 yards of the 
permanent way. e 


The Giilcher Electric Light and Power Company, 
Limited, have completed the lighting of Mr. Neville’s 
country house at Elsted, near Petersfield. The plant 
consists of a 2 horse-power special petroleum engine made 
by Messrs. Shirlaw and Uo., of Birmingham, that drives 
a No. 1 Giilcher shunt-wound dynamo machine, The 
dynamo charges a battery consisting of twenty-seven 
Elwell-Parker fifteen plate cells. 


Messrs. Street and Ellis have on exhibition at 93, (Jueen 
Victoria-street, collapsible berths for emigrant ships. 
They can be quickly taken to pieces and stowed away in 
very small compass, and are so formed that there is no 





fear of breakage even if cargo is placed on the top of them: ; 





The cargo space of a returning emigrant ship is of course 
pamper increased. hey are at present being 

tted up at Hull in the Wilson line of steamers for their 
Swedish and Norwegian traffic. 


The Board of Directors of the Pennsylvania Railroad 
recently resolved, for the purpose of providing the neces- 
sary capital for construction and equipment expenditure 
during 1887, that the cost should be estimated as follows : 
Construction of third and fourth tracks, and the provision 
of additional facilities on the Pennsylvania Railroad’s 
branches and leased lines, 4,000,000 dols. ; real estate, 
700,000 dols. ; locomotives and passenger equipment, 
1,300,000 dols. ; construction of new branch and auxiliary 
lines, 2,000,000 dols. ; total, 8,000,000 dols. 


A Parliamentary return has been issued showing the 
number, description, name of designer, place of manufac- 
ture, and actual or approximate cost of the various rifled 
iron and steel guns supplied by the War Department to 
the naval and land service during each of the years 
1859-60 to 1885-6, inclusive, also showing whether each 
gun is land and naval, or only land or naval. According 
to a recent official return last year 386 rifled muzzle- 
loading and breech-loading guns, principally designed and 
manufactured at the Royal Gun Factory, were issued. 
The total approximate cost was 256,333/. 


It is reported that financial arrangements have been 
completed for the construction of a link connecting 
the Louisville and Nashville and the Norfolk and 
Western Railways. The effect of this connection will 
be to bring the Louisville and Nashville Railway, 
comprising a system of 2500 miles, in direct connection 
with the port of Norfolk, the nearest port on the Atlantic, 
and the Norfolk and Western will have the benefit of the 
traffic of the Louisville and Nashville Company over 380 
miles of its main line; besides this, the construction of 
the link will open up some very extensive coalfields in the 
State of Kentucky. 


A railway accident happened on the Caledonia Railway, 
near Gretna, on Saturday morning. As a heavy goods 
train from Glasgow was proceeding south from Gretna 
several of the wagons at the hind end broke away upon an 
incline. The front part of the train had got a coneider- 
able distance in front of the break-away portion before 
the driver discovered what had happened. He then 
brought his train to a standstill, but meanwhile the break- 
away wagons had acquired a high rate of speed, and they 
dashed into the front part of the train with such force 
that twenty wagons were thrown off the rails, seven of 
them being projected over the embankment. 


Reports have been received of further practice with the 
45-ton guns of Her Majesty’s ship Colossus, carried out 
off Malta on April 28. The object was to ascertain the 
rapidity with which accurate fire could be delivered, the 
ship being in motion. For the first time in the history of 
naval gunnery this was tried with heavy breechloading 
guns worked —y by hydraulic power. Great im- 
portance was, therefore, attached to the practice. The 
ship ran at a speed of eight knots per hour along a mea- 
sured base distant at the extremes rather over 1600 yards 
from the target. The results are said to have been highly 
satisfactory. The heaviest charge of powder was used 
throughout, and all the machinery is reported to have 
stood the test admirably. Several times a gun was 
fired, loaded again, pointed, and fired a second time in 
12 minutes, and four charges of the same gun were com- 
pleted in six minutes. Every gun struck the target, and 
out of one series of four very rapid shots, no fewer than 
three struck it. 








Exxcrric L:cut1Ine.—The Giilcher Company have, we 
hear, received orders for three installations for lighting 
palaces in India; the present order consists of : One 100- 
light installation; two 50-light and installations, with 
engines, boilers, dynamos, accummulators, and fittings 
complete. 





LiveRPooL EnGingerinec Sociery.—A meeting of this 
Society was held at the Royal Institution, Colquitt-street, 
Live 1, on Wednesday, 11th May, Mr. John J. Web- 
ster, M.Inst.C.E., President, in the chair. A paper was 
read by Mr. J. F. Waddington on “Submarine Vessels.” 
In commencing the paper the author said that there were 
records of submarine vessels as far back as 1648, and a 
very interesting series of experiments were made by Fulton 
in 1801. Submarine Senin he stated, were used in the 
American civil war, and numbers of patents had been 
taken out in America. He then referred to the submarine 
vessel Resurgam, designed by Mr. Garratt, and tried in the 
Birkenhead Float in 1879, and also to the Nordenfelt 
boats. His own submarine vessel, the Porpoise, which 
was tried last year, was then described. She was 37 ft. 
long by 6 ft. 6 in, beam, and was propelled by electricity. 
The Porpoise was submerged when under way by 
means of inclined planes, which, when the buoyancy of 
the vessel had been sufficiently reduced by letting in 
water, were set over atan angle, and so guide the vessel 
below the surface. He also described the horizontal 
propellers working in vertical tubes used in his boats 
for the purpose of diving below in cases of emergency 
when there was no way on the boat. The tendency of 
submarine vessels to dive by the head when going at any 
speed was prevented by means of a horizontal rudder. 
Compressed air for consumption by the crew was carried 
in two compartments at the ends. For the propulsion of 
the vessel and for driving the various machinery on board, 
electricity was stored in 45 accumulators of ampere 
hours capacity. The author stated the speed of the boat 
with the 6.77 horse-power available would be about 
8, miles per hour, at which speed she would be able to run a 
distar ce of £0 railes, 
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succeeding days. On Friday, May 27th, at 5.30 p.m., Mr, Alfred 
Morrison invites the members to inspect his collection of art 
metal Work at his residence, 16, Carlton House Terrace. The 
following is the list of papers: 1. ‘‘ On the Microscopical Structure 
of Iron and Steel,” by Mr. H. C. Sorby, LL.D. (Cantab.), F.R.S., 
&c., Sheffield. 2. “On Patent Composite Iron and Steel,” by 
Mr. George Allan, Birmingham. 3. ‘‘ On Basic Slag as a Manure,” 
by Mr. Percy C. Gilchrist, London. 4. ‘On Basic Slag : its For- 





mation, Constitution, and Application, with special reference to 

stals found therein,” by Mr. J. E. Stead, and Mr. C, H. Rids- 
dale, Middlesbrough. 5. ‘‘On the Production of Silica from Cast 
Iron,” by Mr. Thos. Turner, Associate, R.S.M., F.C.S., Mason 
College, Birmingham. 6. ‘On the New Steel Works at Terni, 
near Rome,” by Sir Bernhard Samuelson, Bart., M.P., F.B.S. 
7. “On the South Chicago Iron and Steel Works, with Details of 
their Cost, &c.,” by Mr. E. C. Potter, Chicago. 8. ‘‘ On some In- 
vestigations regarding the Effects of different Methods of Treat- 
ment of Mild Steel in the Manufacture of Plates,” by Mr. James 
Riley, Glasgow. 9. On the Use of the Magnetic Needle in explor- 
ing for Iron Ore,” by Mr. B. H. Brough, Assoc. R S.M., London. 
10. **On the Electro-Deposition of Iron,” by Professor Chandler 
Roberts, F.R.S., &c. 11. ‘On the Cost of the Erection of Blast 
oo ae = Newport Iron Works,” by Sir B. Samuelson, Bart., 

Tae Socisty OF TELEGRAPH ENGINEERS AND ELECTRICIANS.— 
Meeting at 25, Great George-street, S.W., Thursday, May 26th, at 
8p.m. ‘ Underground Telegraphs,” by Charles T. Fleetwood, 
member. ‘‘ Driving a Dynamo with a very short Belt,” by Pro- 
fessor W. E. Aryton, F.R.S., and John Perry, F.R.S. 

Puysicat Socisty.—May 28th, at 3 p.m. ‘* Note on Transformers 
for Electric Distribution,” by Professor S. P. Thompson, D. Sc. 
**On Magnetic Torsion of Iron Wires,” by Mr. Shelford Bidwell, 
F.R.S. ‘Ona Strain in a Beam fixed at both Ends,” by Professor 
W. E. Ayrton, F.R,S., and Prefessor J. Perry, F.R,S. 
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SUBMARINE TELEGRAPH PROPERTY. 

THE present position of submarine telegraph 
property is not badly illustrated by the rates 
current for the shares in the Globe Telegraph and 
Trust Company (Limited). The capital of the 
‘**Globe” is 3,000,000/., of which half is represented 
by 150,000 6 per cent. preference shares of 101. 
each, and the balance by 150,000 ordinary shares 
of 101. each. At the close of February, 1887, the 
preference shares stood at 11, while the ordinary 
shares were fluctuating between 48 and 47. The 
company has paid a dividend of 6 per cent. per 
annum upon its preference shares with exemplary 
regularity, and it has always paid a dividend of 
some kind upon its ordinary shares, but these 
dividends have been necessarily of a precarious 
character. In the year ending July, 1885, the 
ordinary shares received 44 per cent. ; in the year 
ending July, 1886, their dividend sunk to 33 per 
cent., and it appears probable that in the year 
ending July, 1887, they will fare still worse. 
The decline in the dividend on the ordinary 
shares is due, of course, to the foolish competi- 
tion now being carried on for Atlantic telegraphic 
business, the old Anglo-American Company having 
been for some months struggling with the inveterate 
competition of what is known as the ‘‘ Mackay- 
Bennett” cable. On the other hand, the share- 
holders in the Globe have found some compensation 
for the disappointments which they have sustained 
in connection with the Anglo-American Company, 
in the improved dividends which they have obtained 
on their large investments in the Eastern, the 
Eastern Extension, and the Brazilian Companies ; 
and although the Anglo-American ‘difficulty ” 


¢ | Temains unadjusted, we think that, upon the whole, 


the position of the British submarine telegraph 
interest has improved rather than otherwise during 
the last six months. It has for some time past been 


7| the dream of American capitalists to render New 


York the great telegraphic centre of the western 
world ; and with this object a cable has been laid 
along the Brazilian coast, so as to establish direct and 
independent communication between Rio de Janeiro 
and New York. Had the dream of American 
telegraphic aggrandisement been confined to the 
business passing between North and South 
America, the Globe Telegraph and Trust Com- 
pany, as representing the British telegraph interest, 
would not have had much reason to complain ; 
but the daring American mind has aimed at 
far higher things, and has made repeated attacks on 
the Anglo-American Telegraph Company. This 
company ‘has, perhaps, been rather too much of a 
close borough, and as its orders for matériel have 
always gone into the hands of the Telegraph Con- 
struction and Maintenance Company there has been 
a strong inducement for less well-established tele- 
graph manufacturing firms to take up and encourage 
competitive schemes. The Anglo-American Com- 
pany has bought up its rivals one after another, but 
after all without much success, as the general result 
has been that it is now hampered with a larger 
capital than it probably really requires for its busi- 
ness, and still finds itself face to face with new com- 
petitors. The latest attack which has been made 
upon the supremacy of the Anglo-American Com- 
pany has been that of the Mackay-Bennett cable, 
and it must be admitted that this attack has been 





more pe*tinacious and better sustained than any 
which has yet emanated from New York, Mr. Jay 
Gould has tried his hand at breaking down the 
ascendancy of the Anglo-American Company, but 
after all Mr. Gould showed himself little more than 
a stock-jobber, who could be bought up without 
much difficulty. The case is altogether different 
with Mr. Bennett and Mr. Mackay. They evi- 
ww are business, and although their competi- 
tion existed for several months it shows no 
sigus of coming to anend. As we have already 
observed, however, the shareholders in the Globe 
Telegraph and Trust Company, and the British 
submarine telegraph interest generally, have found 
some compensation for the misfortunes of the 
Anglo-American Company in what appears to us the 
greater steadiness of British submarine telegraphic 
enterprise in other directions. It is true that the 
Brazilian Submarine Telegraph Company has lost 
some of its American business, as it does not now 
transmit vid London, telegrams passing between New 
York and Rio de Janeiro. It has still, however, a 
good slice of its old business left to it, and it is 
enabled, accordingly, to maintain its dividend at 6 
oo cent. perannum. The Eastern and the Eastern 

xtension Companies are clearly in a better posi- 
tion now than they have been for some time. They 
were threatened with a formidable competition by 
the Australian colonies, which have been talking 
about subsidising a rival line to Europe vid the 
United States. The financial condition of the 
Australian colonies is, however, just now so un- 
satisfactory that no very serious attention need be 
paid to these threats, and as the companies have 
been wise enough to make a few concessions to 
satisfy the demand of antipodean public opinion, we 
may consider that the threatened storm has blown 
over—at any rate fora time. Asif the competition 
against English interests of the Mackay-Bennett 
cable were not sufficient, a scheme was announced 
in the early part of the winter from which we are 
just emerging under the pretentious title of Inter- 
national Cables (Limited). All that has since been 
heard of this scheme is the announcement that 
some of the shares have been allotted, which, we 
presume, is equivalent to saying that a good many 
have not been allotted, so that the project has 
probably ceased to be a source of danger to existing 
telegraphic interests. Taking submarine telegraphic 
enterprise as a whole, we should say that it does not 
yield an average return all round of 5 per cent. 
upon the capital which has been devoted to it; 
and so long as this is the case, it would certainly, 
in our judgment, be well to make the best of all 
existing undertakings rather than to launch out 
into new competitive ventures. 








THE SOCIETY OF TELEGRAPH 
ENGINEERS. 


SELF-INDUCTION has now become an important 
property of electrical conductors, from a practical 
point of view, and several methods have recently 
been given for measuring it. One of these was 
brought before the Society of Telegraph Engineers 
and Electricians during its latest meetings by Pro- 
fessors Ayrton and Perry. 

The method is based on the consideration that 
with an intermittent current, the self-induction of 
a circuit can be made to appear as a steady and 
definite increase of the resistance of the circuit 
which can be measured by a Wheatstone balance 
in the ordinary way. The problem resolves itself 
into the measurement of a resistance and a time ; 
and the commercial unit of self-induction proposed 
is the ohm-second or earth-quadrant. 

Professors Ayrton and Perry devised their method 
in 1866, and experiments were made with it during 
that year. The coil, of which the coefficient of 
self-induction is required, is placed in one arm of a 
Wheatstone ce of resistances. The other 
arms of the balance are resistance coils possessing 
no appreciable self-induction. The battery circuit 
is rapidly made and broken ; and the galvanometer 
circuit is also short-circuited and then freed from 
short circuit according to a determined plan. The 
hare plan yet found is given in the following 
Table : 


Tay ae Galvanometer 
Battery Circuit. Short Circuit. 
Make an While broken. 
While made Make. 
Break... While made. 
While broken Break. 
Make sca While broken. 


A special rotary commutator, capable of adjust- 
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ment, has been designed to effect these changes of 
connection automatically. It consists of a shaft 
driven at an adjustable speed by an electromotor ; 
the shaft carrying the necessary contact pieces 
which are touched by brushes, after the manner of 
a dynamo commutator. 

After each closure of the battery circuit, the gal- 
vanometer circuit is short-circuited so as to cut out 
the galvanometer, and after each opening of the 
battery circuit the galvanometer circuit is again 
freed, so as to put the galvanometer in the circuit 
of the balance. In this way all the successive 
impulses of the galvanometer needle produced on 
starting the current in the coil having self-induction, 
have a cumulative effect on the needle, while the 
successive impulses in the opposite direction on 
breaking the current are eliminated in their effect 
on the needle. Hence the self-induction of the coil to 
be measured causes that arm of the balance which it 
forms to appear to increase in resistance by a definite 
amount depending on the coefficient of self-induc- 
tion and the number of operations performed in a 
minute. This apparent. increase of, resistance pro- 
duces a deflection of the needle of the galvanometer 
of which the value can be ascertained by comparing 
it with the deflection produced by steady currents 
when one or more of the arms of the bridge is altered 
by a known resistance. Instead of reading the 
galvanometer deflection, however, Professors Ayrton 
and Perry prefer to use a zero cumulative method 
and bring the needle back to zero by altering one 
or more of the arms of the bridge, as in making 
an ordinary resistance test on the Wheatstone 
balance. 

When the periodic time of the operation is not 
too short for the currents to become steady in the 
interval between the closing of the battery circuit 
and the short-circuiting of the galvanometer, and 
also to die away in the interval between the breaking 
of the battery circuit and the freeing of the galvano- 
meter circuit, the formula giving the self-induction 
is: 

L=Tp, 

where L is the coeflicient of the self-induction of 
the coil in ohm-seconds ; T is the time in any one 
operation that the galvanometer is not short-cir- 
cuited while the battery is closed ; and p is the ap- 
arent increase of resistance of the coil in ohms. 

hen L is small the measured increase of resist- 
ance pmay be made sufficiently large to be accu- 
rately measured by making T small. This can be 
done either by performing the operation rapidly, by 
increasing the speed of the commutator, or by 
adjusting the commutator itself. The method is 
thus a simple one for the absolute measurement 
of a coeflicient of self-induction, and the result is 
expressed as the production of a resistance and a 
time. 

A commercial form of the apparatus has also been 
devised by Professors Ayrton and Perry, having a 
somewhat different form of commutator. This ap- 
paratus, which the inventors term a ‘‘ sec-ohmeter” 
or second-ohm meter, is adapted to be used by a 
single observer, and the method followed is to 
change the resistance of one side of the balance by 
a definite amount and gradually alter the speed of 
rotation. The rotation is effected by hand, and a 
centrifugal governor, with a mercury indicating 
column, tells the speed of rotation. The apparent 
increase of resistance of the coil produced by its 
self-induction, when divided by the reading on the 
scale of the mercurial column, gives the required 
coeflicient of ‘self-induction without any further 
calculation. The apparatus is ingenious and will 
doubtless prove of service to practical electricians. 








HELIOTHERMOMETRICAL 
OBSERVATIONS. 

TxE solar thermometer observations made at 
Allahabad have been discussed by 8S. A. Hill, 
B.Sc., in the ‘Journal of the Asiatic Society of 
Bengal.” The results are so interesting and. sur- 
prising as to direct attention to the method of re- 
duction and to call for repetitions of similar work 
for other countries. Only the heliothermometrical 
temperatures for clear days are used. Clear days 
are defined to be those on which the cloudiness at 
10 a.m. and 4.P.mM. does not exceed two-tenths. 
The mean of the selected heliothermometrical tem- 
peratures is taken for each month, and the annual 
mean deduced from these. The annual means in- 
dicate a cyclical variation, maximum in 1878, mini- 
mum in 1883. As the mean monthly maximum 
does not occur when the sun’s altitude is highest, 





nor the minimum when it is lowest, the variation 
must be due to difference of atmospheric pressure, 
to the influence of aqueous vapour, and to the 
changes in the amount of dust haze. The factor 
for dust haze may be left out of consideration here, 
as it is altogether empirical and cannot be taken 
into account by the generality of observers. Putting 
R for the observed radiation, S for the solar con- 
stant, Mr. Hill uses Bouger’s formula modified as 
follows : 
R=s a te pt € 
where 
a@=,998555 is the transmission coefficient of air, 
B=.72783 is the transmission coefficient of vapour, 
e=secant of sun’s zenith distance, the atmospheric 
thickness traversed by the rays at noon compared 
with the vertical thickness, 
b=the pressure of air for the month, 
f=the pressure of vapour for the month. 

These pressures evidently should be for the 
selected days at noon. For calculation the formula 
becomes 

log R=log S+b ¢ loga+/f ¢ log p. 


S as found from this equation is then reduced to 


the earth’s mean distance from the sun, by multiply- 
ing by the square of the radius sector. The values 
resulting for the solar constant are for the 


Year. deg. 
1876 82.8 
1877 85.1 
1878 85.2 
1879 83.6 
1880 82.7 
1881 81.5 
1882 79.6 
1883 78.6 
1884 80.4 
1885 83.1 


In 1878 the surface of the sun was less disturbed 
by spots than in any other year of the ten, and the 
spots were most frequent and occupied the greatest 
area in 1883. 

Mr. Hill asserts that this conclusion is confirmed 
by the average variation of the intensity of solar 
radiation all over India; it is also confirmed by the 
variation of temperature all over India ; and dis- 
tinctly confirmed by ground temperature observa- 
tions made at Allahabad. 

It is desirable that the investigation should be 
repeated for some other regions of the globe. The 
range of variation indicated from maximum to 
minimum is about 8 per cent. of the mean heating 
effect, presumably far too large. 

Mr. Hill deserves the hearty appreciation of 
meteorologists for his skilful synthesis of helio- 
thermometrical observations, although physicists 
have done much of late years to bring them into 
disrepute. 





t 
THE ROYAL SOCIETY SOIREE, 1887. 

From a physical and engineering point of view 
the conversazione which was given by the President 
of the Royal Society on the evening of Wednesday 
in last week was an exceptionally interesting one, 
there being a very large number of objects of 
scientific interest contributed for exhibition. In 
the ‘‘ Officer’s Room” Professor A. W. Riicker, the 
panipenins successor to the late Dr. Guthrie at 
South Kensington, showed a very pretty lecture 
experiment to illustrate the measurements of co- 
efficients of expansion bymeans of Newton’s rings. 
In the apparatus employed, a glass cylinder having 
a slightly convex end is held against the centre of 
a glass plate by means of a framework of metal 
tubes, so arranged that currents of either hot or cold 
water may be transmitted through them at will. 
If the current be warm the tubes holding the 
cylinder against the plate become elongated by 
expansion, the pressure between the two surfaces 
is reduced, and the difference of pressure is at once 
indicated by the change of the rings of colour, 
while if a stream of cold water be passed through 
the apparatus the variation of the rings is in the 
opposite direction. At the Royal Society the 
apparatus was so set up in connection with a lantern 
that the rings were projected by a lens upon a 
screen, 

In association with Professor Thorpe, Professor 
Riicker contributed a series of maps illustrative of 
the present state of the magnetic survey of the 
British Isles, together with the instruments now 
being used on this important survey. Professor 
Riicker exhibited also two bolometers, which were 
lent by Professor Langley. In this instrument 
one branch of a Wheatstone bridge consists of a 





number of strips of thin metal upon which radiant 
heat is Bd to. fall ; their resistance is thereby 
increased and the galvanometer is deflected, the 
balance being so adjusted that the deflection of the 
needle is a measure of the radiation. 

Professor A. W. Reinold with Professor Riicker 
exhibited the very beautiful apparatus employed in 
their recent investigation of the relations between 
the thickness and the surface-tension of liquid 
films, which have already been described in these 
columns, and which formed the subject of Professor 
Riicker’s evening lecture to the British Association 
at Birmingham last summer. In this beautifully 
designed apparatus, two cylindrical films or bubbles 
are formed in a closed vessel, one of these films 
being kept thick while the other is allowed to get 
thin, The spaces enclosed by the films are connected 
together, so that the tension of the enclosed vapour 
is the same in each, while a difference of surface- 
tension is indicated by a difference of the curvature 
of the sides of what would otherwise be a cylindrical 
film. The results of the experiment show that the 
surface-tension does not alter by as much as half 
per cent. when the thickness of the film is reduced 
to twelve millionths of a millimetre. 

Mr. C. V. Boys exhibited in action his method 
of producing fine filaments of glass, emerald, quartz, 
and other substances which he showed at the 
Physical Society a few weeks ago. By this very 
ingenious and original method Mr. Boys is able to 
produce filaments of extraordinary fineness, and 
of materials which ap to possess every requisite 
for the torsion threads of delicate instruments. A 
minute rod of the material to be drawn out is at- 
tached to the tail of an arrow which is fitted into a 
fixed cross-bow, which can be discharged by a 
trigger actuated by the foot; the material under 
operation is heated by a minute oxy-hydrogen 
flame, and the moment it softens the arrow is dis- 
charged and a thread of extreme fineness is drawn 
out 10ft. or 20ft. long. Mr. Boys has found 
that threads of quartz, produced in this way, 
are practically free from what is known as fatigue 
of elasticity, and they are therefore especially 
applicable for the supporting threads of instru- 
ments of precision. Quartz can also be drawn 
into filaments so fine that their thinnest parts are 
quite invisible, even under the highest powers of 
the microscope. Mr. Boys exhibited also an ex- 
ceedingly sensitive instrument for measuring radiant 
heat, to which he has given the name radio-micro- 
meter; it is a small thermo-electric couple with 
a closed circuit supported by a fibre of quartz within 
a strong magnetic field. The most minute incre- 
ments of radiant heat are instantly detected by this 
instrument, and Mr. Boys states that it is about one 
nantes times as sensitive as the ordinary thermo- 
pile. 

In the reception room, Sir John Fowler and Mr. 
Benjamin Baker showed a splendid series of platino- 
type photographs illustrating the progress of the work 
on the Forth Bridge, one of which we reproduced 
as a two-page illustration a few weeks ago.* In the 
reading room Captain Wharton, R.N., the hydro- 
grapher to the Admiralty, showed one of Mr. 
Francis Galton’s sun signalling instruments for 
naval surveyors, the improvement in which con- 
sists in a simple device whereby the beam may be 
accurately directed in any required direction. 
When the object to which it is intended to project 
a flash is in the field of the telescope, an image of 
the sun is formed over it, and it is then only neces- 
sary to depress the key for the flash to be directed 
with perfect precision. 

Two of the most interesting contributions were 
those of Professor Unwin and Professor Kennedy, 
of instruments employed in the testing of materials 
under stress. Professor Unwin showed an exceed- 
ingly beautiful apparatus for measuring extensions 
of materials under tensional strain to the ten-thou- 
sandth of an inch. In this instrument the bar under 
experiment is strained in a vertical direction, and 
to its upper end is attached by two clips a sensitive 
spirit level ; a similar level is similarly attached to 
the lower end; by a micrometer screw the exact 
distance between the planes passing through the 
mean points of attachment to the rod are measured, 
the levels being adjusted after each strain, and 
before each reading. Professor Unwin showed 
also another method of measuring extensions in 
which by means of similar clips, a small plane 1s 
attached to one end of the bar, while a little roller 
carrying a mirror, and in contact with the plane, 1s 








* See ante page 248. 
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attached to the other end ; any extension of the bar, 
by causing the plane to rotate the roller, produces 
the deflection of a spot of light on a screen or on 
the image of a scale in an eyepiece, and in this way 
the minutest extensions are exaggerated and mea- 
sured. Ina third instrument for measuring com- 
pressions, the effect of the strain is measured by 
means of a micrometer eyepiece to the fifty-thou- 
sandth of an inch. Professor Kennedy, who has 
lately been elected a Fellow of the Society, ex- 
hibited a very fine apparatus for recording the 
effect of stress by automatically drawing strain- 
curves on a sheet of smoked glass. In this 
apparatus the bar to be tested is attached end 
to end to a much stronger rod of steel, so that 
the bar and the steel rod are strained together. 
The elastic extensions of the steel bar, magnified 
by the movement of a long index, are assumed to 
be proportional to the stress in the bar under 
examination, and the end of the index records its 
movements on the smoked glass, which is traversed 
in a direction perpendicular to that of the index, 
and in proportion to the elongation of the bar being 
tested, 

Professor George Forbes, another recently elected 
Fellow of the Society, showed his thermo-galvano- 
meter, which consists of an annular thermo-electric 
couple of antimony and bismuth, the junctions 
being thinned down and blackened to present a 
surface to receive radiation; within the ring so 
formed is suspended a galvanometer needle and 
mirror, and by means of an outside magnet the in- 
strument is rendered astatic. Under the influence 
of radiant heat the needle is deflected, and it thus 
in itself combines a thermopile and a galvanometer. 
Professor Forbes also showed some specimens of 
welding by electricity, according to the method of 
Professor Elihu Thomson, of Boston, U.S.A. 

What was perhaps the principal attraction of the 
evening was the exhibition of Dr. J. Puluj’s 
vacuum tubes and radiometers made by Miiller of 
Bonn ; these were shown by Dr. Warren de la Rue 
and Dr. Hugo Miller. It would be difficult to 
exaggerate the splendour of the phosphorescence of 
these instruments, as their brilliancy is greater by 
many times than any phosphorescent light that has 
been seen before. One instrument consisted of a 
radiometer having its vanes coated on one side with 
a substance giving an intense peacock-blue phos- 
phorescence, and on the other with one giving a 
brilliant ruby. Under the influence of radiant 
bombardment in a Crookes’s vacuum, this instru- 
ment rotated in one direction, giving out a ruby 
light when the coil was connected in one direction 
and was reversed, and its colour changed to blue 
when the direction of the coil was reversed ; the 
light emitted in each case being sufficient to illu- 
minate everything in that bay of the library in 
which the experiments were shown. In another 
instrument, an otheoscope disc was painted with 
spots of the two substances and produced very 
gorgeous results under the influence of the elec- 
trical excitement. 

The Cambridge Scientific Instrument Company 
exhibited the seismographs of Professor Ewing 
(another new F.R.S.), which exhibited great beauty 
of design and workmanship. These instruments 
are of too much importance to do them justice in 
this place, and we propose to describe them in detail 
on another occasion. The series consists of a hori- 
zontal pendulum seismograph for recording move- 
ments of the earth in two horizontal directions per- 
pendicular to one another, a vertical motion in- 
strument for recording vertical displacements, a 
clock for driving a circular smoked glass disc upon 
which all the instruments make their records, and a 
small seismoscope which sets the clock and disc into 
action directly the first preliminary tremor (which 
is found always to precede an appreciable move- 
ment of the earth) takes place. 

_ Another exhibit to which we refer on another page, 
in an article on the Society of Telegraph Engineers, 
is the secohmeter of Professors Ayrton and Perry 
for the absolute measurement of the coefficients of 
self and mutual induction, and for the absolute mea- 
surement of electrical capacity. The secohmeter (a 
combination of the words second and ohm), is an 
instrument which rapidly makes and breaks the 
battery circuit, and also makes and breaks a short 
circuit to the galvanometer of a Wheatstone’s bridge 
at a rate that can be varied at will. Hence a coil 
placed in one of the arms of the bridge and having 
self-induction, appears to have its resistance in- 
creased by a definite amount which is constant for 
& constant speed of performing the double com- 





mutation. This apparent increase of resistance 
divided by the reading on the scale of the instru- 
ment, corresponding with the speed at which balance 
is obtained, gives the coefficient of self-induction 
absolutely in second-chms. If, in addition to 
placing the. coil in one of the arms of the bridge 
another coil be placed in the battery circuit, the 
apparent increase of resistance will be due to the 
joint effect of the self-induction of the first coil, 
and its mutual induction with the second, and, 
since the coefficient of self-induction has been 
ascertained, the coefficient of mutual induction 
can be determined absolutely in second-ohms. 
Lastly, if, instead of placing a coil with self- 
induction in one of the arms of the bridge, the arm, 
be shunted with a condenser, there will be an 
apparent diminution of the resistance of that arm. 
This apparent diminution divided by the products 
of the square of the actual resistance of the arm 
into the reading of the scale of the instrument cor- 
responding with the speed at which balance is 
obtained, gives the capacity absolutely in farads. 

Three forms of the instrument were shown at 
the soirée, one worked by an electro motor, and 
al with recording speed indicators driven by 
hand. 

There were of course a large number of objects 
of interest belonging to other branches of scientific 
research, but which hardly come within the pro- 
vince of this journal to describe. The soirée was 
attended by a large number of distinguished guests, 
and was not closed until some time after mid- 
night, 








IRON AND STEEL AT 
THE MANCHESTER EXHIBITION. 


Some of the largest and finest steel castings in 
the Manchester Exhibition are shown by Messrs. 
William Jessop and Sons, Limited, of Brightside 
Steel Works, Sheffield. Perhaps the most impos- 
ing of their exhibits is the large cast steel rim of 
a spurwheel for a rolling mill which is 16 ft. in 
diameter, and has shrouded teeth 16 in. wide and 
5 in. pitch, the weight of the casting being 14 tons. 
Some idea of its size may be gathered from the fact 
that it was too large for the railway company to 
carry, so had to be brought to the Exhibition by a 
traction engine. When placing it in its present 
vertical position it had to be sunk several feet into 
the ground to allow Messrs. Craven Brothers’ 
travelling crane to pass over it. 

A fine specimen of a finished crankshaft is also 
shown, the throw of which is 30 in., the diameter 
16 in., and weight about 8 tons. The connecting- 
rod and piston-rod for the same engine are also ex- 
hibited. There is also a cylinder cover weighing 
3 tons, besides many smaller castings of locomotive 
wheel centres, tram wheels, and gearing of every 
description. The quality of the steel is illustrated 
by several samples of knife blades, razors, and 
other edged tools, being forged out of spanner 
ends, pieces of truck wheels, &c. Some well-ar- 
ranged show cases contain extremely fine samples 
of steel fractures, and assortments of broken test- 
pieces, with records of their tests, showing high 
quality. 

The exhibit of steel forgings and castings in the 
rough and finished state by Messrs. Thomas Firth 
and Sons, Limited, of Norfolk Works, Sheffield, is 
also well worthy of special notice, as it illustrates the 
high degree of perfection that this firm has attained 


in the manufacture and manipulation of steel in. 


large masses. On the north side of the stand there 
are several crucible and Siemens-Martin cast-steel 
forgings, amongst which is a very fine specimen of a 
finished piston-rod and piston forged in one piece 
froma crucible ingot and weighing 34 tons, which is 
to be used for a30-ton Nasmyth steam hammer. A 
forging for a locomotive crankshaft is also shown, 
and several gun hoops, one for a 100-ton gun, with 
various trunnions and projectiles. A chrome steel 
shell is shown mide by the Firminy Company, 
which was fired from a 12-in. breechloading gun at 
Shoeburyness on August 12, 1886, and passed 
through an 18-in. compound armour plate (one- 
third steel and two-thirds iron), then through 10 ft. 
of solid oak backing, and embedded itself in a 10 in. 
iron plate in the rear. The head of the shell when 
found was projecting 4 in. through the second 
plate, and with the exception of a slice taken off 
one side of the head, it looks but little the worse for 
its destructive career. On the south side of the 
stand some fine crucible and Siemens-Martin steel 
castings are shown, amongst them is a large pro- 





peller blade and a Duncan’s patent three-bladed 
propeller cast in greensand. 

Several of Firth’s patent. tramcar wheels are 
exhibited, the special features of which are that they 
are built up of separate parts ; the tyre, which is of 
cast steel, is bolted to the flat wrought-iron spokes 
by means of eight bolts passing through lugs cast 
on the inside of the tyre for this purpose ; it 
makes a very strong and light wheel, and has the 
advantage that when the tyre is worn out it can 
easily be replaced in a very short time, thus mate- 





rially reducing the cost. The weight of this wheel 
is 163 1b. The show cases of this firm contain a 
large assortment of well-finished saws, edge tools 
files and tool steel, as well as some broken test- 
pieces which exhibit very fine fractures. 

Hadfield’s Steel Foundry Company make a large 
display of steel castings covering a very wide range 
of objects. It is difficult to name any of the multi- 
tudinous purposes to which steel castings are applic- 
able, which does not find an illustration on this 
stand. The late triumph of foreign shells over those 
made in this country will call special attention toa 
pair of projectiles shown by this firm ; these are 
9.2 in. and 6in. in diameter, respectively, and 
have both been fired into wrought-iron plates with- 
out serious injury to the shots themselves. They 
first penetrated 24? in. of wrought iron, arranged 
in two plates separated by 2 ft. of wood. The 
outer plate was by Cammell and measured 16} in. 
in thickness, while the second plate was pierce1 to 
a depth of 8}in. The smaller projectile passed 
through an 8 in. plate. Among the large objects a 
set of hydraulic cylinders and rams, the longest 
measuring 22 ft,, are very noticeable. Also a 
dredger bucket cast in one piece, similar to those 
now being used in the construction of the Preston 
Canal. There are besides gear wheels of all kinds, 
parts of engines and locomotives, castings for stern 
frames, propellers, and marine engines, and, as far 
as possible, substitutes for all other kinds of cast- 
ings and forgings. The quality of the metal is 
illustrated by parts being drawn down under the 
hammer and by shavings of great length taken off 
in the lathe. The display forms a splendid illus- 
tration of the vast number of uses to which steel 
castings can be applied. 

The Titanic Steel Company, of New Islington, 
Manchester, show a large assortment of small and 
moderate-sized castings made by their patent pro- 
cess, by which they claim to be able to produce steel 
castings as ductile and malleable as wrought iron. 
Some of the specimens of their ordinary castings are 
shown which have been forged into knife blades 
and various edge tools, ground and finished to 
prove that the material is not only ductile but is 
capable of being hardened when required. Other 
very thin and complex castings indicate that the 
material is very fluid when melted. As with all 
new schemes in connection with iron and steel 
manufacture, this process has been perfected from a 
very large number of costly and difficult experi- 
ments. Much trouble was experienced at first in 
annealing the castings, and for a considerable time 
many did not turn out satisfactorily, but now 
that the firm has gained a greater experience 
in this: by no means easy process, their castings 
appear to supply the want of cheap small castings 
with a higher tensile strength than ordinary cast 
iron. Many of the specimens exhibited have under- 
gone very rough treatment under the hammer while 
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cold without showing any signs of cracking. Many 
of the crossheads and forked connecting-rods on the 
small engines and pumps which are exhibited by 
various makers in the Exhibition, are made of this 
material. 

Mr. Thorsten Nordenfelt, of 53, Parliament-street, 
Westminster, exhibits a large number of small 
wrought-iron and steel castings made by his patent 
process known as the “ Mitis” castings. Of this 
process a full account has already appeared in our 
pages, but it may nevertheless be convenient that 
we should give a brief description of it here. It is 
well known that wrought iron is a much purer form 
of iron than cast iron or steel, which contains a much 
larger percentage of carbon, which considerably re- 
duces the temperature of melting, while the melting 
point of wrought iron is so high that it has never 
been melted in considerable quantities at a reason- 
able cost or without being very much honeycombed, 
and when sufficient carbon is added to make it more 
fusible it loses the valuable property of welding. 
By the Mitis process this difficulty of the fusion of 
wrought iron has been successfully overcome by 
the addition of a very small percentage of alumi- 
nium, with suitable chemicals known as ‘‘ physics,” 
which considerably lowers the melting point ; not- 
withstanding this a very high temperature is still 
required, which is obtained by a specially arranged 
petroleum furnace. 

The process itself is very simple, the crucibles or 
pots in which the metal is melted are made of 
plumbago and are charged with 66 Ib. of old 
scrap wrought iron, such as old horseshoes, &c., 
and are placed in the special oil furnace; in about 
an hour and a quarter the charge is melted and 
ready for pouring. In order to keep the metal fluid 
while it is being poured, the ladle has a blast of 
very hot gases playing upon it, and the moulds are 
quickly brought under the lip of the ladle by means 
of a turntable ; the metal sets almost immediately, 
so that the castings may be turned out at once, and 
when cold are ready for use, without any anneal- 
ing. The tensile strength of them is about 20 per 
cent. greater than the wrought iron from which 
they were made, and the ultimate elongation is but 
very slightly reduced. The castings exhibited by 
Mr. Nordenfelt show the many purposes for which 
they can be used, such as tubes, elbows, tees and 
sockets, shuttles, spanners, reaper and mower 
fingers; also ornamental shields, medallions, &c., 
on which every figure and line is perfect. A very 
good illustration of the fluidity of the metal when 
melted is shown by a cast fettling brush with pliable 
and closely set bristles 2 in. long and less than +; in. 
in diameter. To show the great ductility of the 
metal several of the specimens have been bent and 
twisted cold through very sharp angles without 
showing the slightest sign of cracking, others are 
shown which have been welded and drawn out 
under the hammer, Edge tools of various shapes 
and forms are also shown made by the same process, 
having been only hardened and ground after coming 
from the moulds. 

A magnificent show of iron and steel in all its 
stages of manufacture is shown by Messrs. Bolckow 
Vaughan, and Co., Limited, of Middlesbrough-on- 
Tees. Their stand, which is arranged in the form 
of a huge square pyramid, is surrounded at the base 
with some very fine samples of coal, coke, lime- 
stone, and various manganese and hematite ores to 
represent the metal in the raw state, and the 
materials used in reducing it in the blast furnace ; 
above these are shown fractured specimens of Cleve- 
land, basic and hematite pig iron, a special show 
case being devoted to fractures of speigeleisen con- 
taining from 15 to 30 per cent. of manganese, 
and ferro-manganese containing from 45 to 80 per 
cent. of manganese, arranged in the order of their 
percentages, a study of which is very instructive 
and interesting. A further stage of manufacture 
is represented by various sized steel ingots pro- 
dined by the Siemens-Martin, Bessemer, and 
basic processes. A fracture of cone, 14} in. square, 
shows the perfect soundness of the ingots. Above 
these, the finished material is shown by well-ar- 
ranged specimens on the pyramid itself; they in- 
clude rails of various sections, sleepers, and keys, 
fish-plates, sole-plates, ship, boiler, and bridge- 
plates, and all the numberless forms of angles, tees 
channels, joists, &c., also crucible and other steel 
castings. To show the ductility and quality of the 
materials, specimens of the above articles are shown 
twisted, bent, and drifted cold in every conceivable 
fashion, illustrating the er of the tests. The 
apex of the pyramid is mounted with a model made 





to scale, of the improved blast furnace with all its 
accessories as used by the firm, the height of which 
is 93 ft., the diameter of the bosh 24 ft., and the 
diameter of the hearth 10 ft., with eight tuyeres. 
Each corner of the stand is mounted with a 
massive obelisk of Cleveland ironstone weighing 
over 24 tons. Various other manufactures of the 
firm are also shown, viz., firebricks, basic slag 
ground up for manure, and salt. This exhibit is one 
of the finest of the kind that we have ever seen, 
and well represents the vast number of high-class 
products turned out by the firm. 

The Ebbw Vale Steel, Iron, and Coal Company, 
of Ebbw Vale, Monmouthshire, exhibit numerous 
patterns of steel sleepers for railway and colliery 
purposes, one of which is ‘‘ Rafarel’s patent 
sleeper,” designed specially for a double-headed 
rail ; others are arranged for the metre gauge as 
used on the Indian State Railway and the East 
Argentine Railway, also a special design patented 
by Mr. Service, of thisfirm. All the leading types 
of rails are shown, varying from 9 Ib. to 86 lb. per 
yard, to illustrate the various sections used at home 
and abroad. As a contrast to these a veryinterest- 
ing rail is shown which was rolled in 1830, being 
one of the first ever rolled at the Ebbw Vale 
Works, and termed a ‘‘ jumping rail ;” as it was 
only intended to span from one sleeper to the next 
it is very short and of varying section, being much 
deeper in the centre than at the ends. 

The smaller productions of this firm are repre- 
sented by a fine display of angles, tees, and chan- 
nels, &c., of all sizes, one of which is worthy of 
notice, being the thinnest large section we have 
ever seen, viz., 10 in. by 3} in. by Ys in. They 
also show round, square, and flat bars and various 
articles manufactured from them, such as horse- 
shoes, chains and links, &c., many of which have 
been twisted, bent, punched, and tied in knots 
when cold to show the quality of the iron. Various 
fractures of pig, puddled, and bar iron are arranged 
in a show case, We also noticed a very simple but 
ingenious clip for fastening cards to railway wagons 
(Jones’s patent) ; it consists of a stiff spring in the 
form of a flat steel fork provided with sharp points, 
which stick into the card and firmly hold it on the 
side of the wagon ; as it isstamped at one operation 
out of a steel sheet its cost is trifling. Several 
samples of rails twisted and bent to.sharp angles 
are arranged round the base of the stand, also 
samples of blast furnace coke, which this firm 
makes in enormous quantities. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


THE ordinary general meeting of the Institution 
of Mechanical Engineers was held on Monday and 
Tuesday of this week, at Great George-street, the 
Institution of Civil Engineers having, as usual, ex- 
tended to the kindred society the hospitality of its 
theatre. Three papers and the President’s address 
were set down for reading, but only two papers 
were got through and but one fully discussed. 

Monday’s sitting, which was held in the evening, 
commenced with the usual formal proceedings, and 
these having been disposed of, the new President, 
Mr. E. H. Carbutt, gave his inaugural address. As 
we commence the publication of this address in full 
in another part of this issue, it is unnecessary for 
us to make further reference to it here. 

The first paper taken was contributed by Mr. 
Francis R. F. Brown, mechanical superintendent 
of the Canadian Pacific Railway, and was on the 


ConstRUCTION OF CANADIAN LocoMOTIVEs, 

As we intend shortly to print this paper with the 
accompanying illustrations it is only necessary for 
us to say that the author described some locomo- 
tives built at the Canadian and Pacific Railway 
shops at Montreal, from his own designs. The 
permanent way on which these engines run consists 
of flat-bottomed rails weighing from 56 Ib. to 72 Ib. 
per yard, spiked to flattened ties at about 2 ft. 
centres. The maximum grades on main lines are 
commonly 1 per cent. or 52.8ft. per mile, and the 
maximum curvature 6 deg. or 955 ft. radius. These 
limits, of course, do not apply to mountain sections, 
Some part of the traffic is worked by wood-burning 
engines, and it may be stated, generally, that the 
engines dealt with by the author are of the Ameri- 
can type, as being best adapted for overcoming 
climatic difficulties, ‘‘ giving, as it does, a flexible 








wheel base to suit the road when disturbed by frost 








or thaw, affording easy access to all parts of the 
mechanism, and enabling nece: repairs to be 
effected with the greatest facility.” For details in 
design, by which the author has striven to gain 
these ends, we must ask our readers to wait until 
we publish the paper and illustrations. 

Mr. T. W. Worsdell, of the North-Eastern Rail- 
way, was the first speaker. He opened his remarks 
by stating that a friend had said to him, as he was 
entering the room, that no important improvement 
in the locomotive had been made for the last forty 

ears. Mr. Worsdell could not quite indorse this, 
but he thought that the author of the paper had 
gone back to former American practice in some 
respects. He pointed out the wide spread of the 
cylinders, so different to English design, and which 
was attended by an important drawback in the 
difficulty of preventing leakage of steam. In 
another drawing the author had made provision 
against this by having two castings and bolting 
them in the middle. A good deal of stress was laid 
by the author on the wagon-top boiler. This, the 
speaker considered, differed nothing in principle 
from the form of boiler used in England thirty or 
forty years ago, excepting that in the American 
practice there was a sloping part instead of an 
abrupt drop. The cast-iron wheels were a notable 
feature. On the Pennsylvania Railway in 1867 they 
had used solid cast-iron wheels; but the spokes 
broke. Then hollow spokes were tried, and this 
was considered a great improvement. A short time 
ago he noticed amongst a pile of waste at the North- 
Eastern Railway Works a hollow spoke cast-iron 
wheel, which was said to be thirty-five years old. 
Very little, the speaker pointed out, was said in 
the paper about mild steel fireboxes. This was a 
notable feature in American practice, where steel 
had been successfully introduced, whilst we in 
England had not much departed from the copper 
firebox ; where it had been for a time abandoned, 
the designers of engines had reverted to copper 
again. This question involved a consideration of 
the quality of water, for although the quality might 
be good enough in America to allow of steel boxes 
being used, yet in England the case was different. 
The speaker was acquainted with the crosshead 
illustrated, which was in use in 1865 when he, the 
speaker, was on the Pennsylvania Railroad. Mr. 
Worsdell next referred to the question of price 
which had been dealt with by the author. It was a 
question between the cost of production and mainte- 
nance. He, the speaker, rather advocated the best 
materials being used when much labour had to be 
spent on them. 

Mr. 8. W.'Johnson, the locomotive superintendent 
of the Midland Railway, followed. He compared the 
cost of the engine described in the paper with that of 
a Midland engine. The author had stated that a 
batch of five engines which had recently been com- 
pleted, cost, without extras, about 1071/., or 2.44d. 
per pound for the finished engine and tender. The 
cost of an English engine built in the shops of the 
London, Brighton, and South Coast Railway had 
been given by Mr. Stroudley at 5.57d. per 
pound.* This cost of the Canadian engine, the 
speaker pointed out, would average 27/. per ton on 
37 tons weight of engine and tender. A Midland 
goods engine would cost 1677/. for engine and 
tender, and this would include 10 per cent. on 
labour, and uo deduction for scrap. This would 
equal 3.3d. per pound, but includes copper firebox, 
baass tubes, and wrought-iron wheels, and further, 
all materials of the best description, as against the 
Canadian cast-iron wheels, iron firebox, iron tubes, 
and allowances for scrap. To go into details the 
author had given the cost of cylinders ready for 
erecting at 27d. per pound ; against which Mr. 
Johnson contrasted the cost of Midland cylinders 
at 1.87d. per pound. The Canadian cast-iron 
driving wheel centres cost 1jd. per pound, in- 
cluding cost of freight over 400 miles; but the 
Midland expended only .63d. per pound. Con- 
necting-rods and side-rods fitted up with brasses, 
cotters, &c., ready for use, cost 74d. per pound ac- 
cording to the author of the paper, whilst Mr. 
Johnson found such work could be produced at 
4,89d. per pound, 

Mr. Burnett was called on by the President to 
speak as having had considerable experience of 
American locomotives in Australia. He pointed out 
that iron fireboxes were not as durable as those 
made of copper, and it was a question of the quality 
of the water used in the boilers whether steel fire- 
~ * Institution of Civil Engineers, Proceedings March, 
1885, vol. lxxxi., page 149. j 
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boxes could be used. In New South Wales they 
found that steel plates had to be cut out of steel 
fireboxes. Much the same arguments applied to 
iron tubes as against those made of brass. Mr. 
Burnett said he was hardly prepared to go into 
the whole question at the time, but. proposed em- 
bodying his criticism in a written communication to 
the secretary. 

Mr. Joy said he had not intended to speak on 
the subject, as the question had been gone into in 
ENGINEERING. In the course of a correspondence in 
our columns Mr. Smith had quoted him as having 
said that he thought American locomotive practice 
the best. This the speaker wished to contradict, as 
he had never given utterance to such an opinion. 
What he wished to say, however, was that hethought 
American practice was an application of the law of 
the survival of the fittest ; that is the fittest for 
American tracks, but not good for English lines. 

Mr. Greig, of Messrs. John Fowler and Sons, 
considered the English locomotives good engines, 
but they were not good for working in Australia, 
and English makers were losing their position in 
that country because they did not look at the matter 
in a proper spirit. He had stood in Sydney Station 
and had seen English locomotives coming in with 
rivets sheared off by main force. The American 
locomotives were not served so because of their 
greater flexibility. In America track had been laid 
at the rate of 3? miles a day, and how could English 
locomotives be expected to go on sucha line? With 
regard to American cast-iron wheels he had pur- 
chased some as old iron and ordered them to be cast 
into cylinders, but the men had come to him and 
said they could not break them up, so strong were 
they. Wecannot make such castings in this country, 
but we can do better, for we can use steel. He 
thought the boiler shown on the wall as bad as it well 
could be. The long boxes they use in America are 
bad ; he was making steel boilers but they had short 
fireboxes. 

Mr. Halpin had only seen one American engine, 
that was at the Paris Exhibition, and he thought 
it as bad an example as he had ever seen in his 
life. The trellis frame referred to was not new, 
and the Americans could not claim it as an inven- 
tion in spite of it being bad in design, for it robbed 
the firebox of space. The wagon top was bad, for 
it had the effect of decreasing the water plane, as 
the barrel would be nearly filled. The dome he 
thought a bad job, and criticised the manner in 
which it was flanged on. He would like to know 
why they did not make the firehole door quite round 
when they had gone so near it. In the four- 
coupled engine described, the author stated that 
the longitudinal seams were double-rivetted zigzag 
with lap joints. This plan Mr. Halpin criticised 
adversely, especially as in another boiler of only 
1} in. larger diameter, the longitudinal seams of 
the barrel were made with double-strapped butt 
joints. The speaker also criticised adversely the 
system of testing employed, but allowed that screw- 
ing the mountingsin possessed the merit of cheapness. 
As to putting the slide valves above the cylinders, 
it entailed numberless complications, and there was 
only one thing to be said in its favour, viz., that it 
allowed the valves to be more easily got at. But 
the valves only wanted to be got at. perhaps once 
a year, whilst the engine might be running every 
day, and therefore he considered the arrangement 
was a bad one. He noticed that cast steel eccentric 
straps were used, but if there was one thing that 
experience had taught us that cast iron was suited 
for it was for eccentric straps. To the forcing of the 
axle into the boss of the driving wheel Mr. Halpin 
objected, and he would not even allow the Americans 
the merit of better castings, the cylinders of Ameri- 
can engines being so soft that he wondered they 
were not imported to America from England. 
We are able to report, however, that the dimen- 
sions of the steam pipe of one of the engines de- 
scribed met with Mr. Halpin’s approval. 

At this point the sitting of Monday evening was 
adjourned, the discussion being renewed on the 
following day’s gathering. On its resumption Mr, 
Daniel Adamson said that no doubt the engines de- 
scribed by the author were roughly made, but if they 
met the requirements of the case they could not be 
said to be badly designed. In any case those who had 
to use the engines would be likely to know best. Mr. 
Jeremiah Head failed to grasp the author’s meaning 
as to the counterbalancing. The paper said that 
‘‘the counterbalance is calculated to balance the 
total revolving weights and one-half the recipro- 
cating weights,” He understood that a revolving 





weight could be balanced by a revolving weight, 
and reciprocating weights by reciprocations. The 
momentum of the flying weights might be destroyed 
by cushioning the steam. As the author had 
arranged the counterbalance it would tend to 
lift the wheels off the rails at one part of the 
stroke, and to give a downward blow at another. 
Mr. Price Williams thought whether the engines 
under notice were good or bad for English roads, 
was not a question ‘the meeting had to consider, 
because they were designed and built for Canadian 
roads. ‘The author’s design was somewhat similar 
to the Baldwin engine. He had obtained parti- 
culars of that type. They were rough doubtless, 
but effective, and had advantages over our more 
beautifully finished productions. He had permission 
to make public the details he had obtained, and he 
proposed to embody themin a written communication 
to the secretary to be published in the Proceedings. 
He had worked out some of the results given in the 
paper, and found the efficiency did not approach 
that of the standard Midland engines. 

Sir I. Lowthian Bell wished to say a few words 
about the steel fireboxes. It was a question apart 
from many others discussed, as it did not appear 
that any peculiarity of road could affect it. In 
America it was found that the steel firebox was 
all but universally approved, and in this country 
all but as unanimously condemned. Who was 
right? There were two main features in the 
question, viz., that of original cost and that of 
cost of maintenance, It must be remembered that 
Americans exported copper, but imported iron, 
whilst in England the facts were reversed. Another 
perplexing feature was that the advantage claimed 
for the steel firebox was its thinness, whilst in 
England we objected to it because it required more 
fuel. The argument used on the water question 
bore very closely, but» it could hardly be that in 
America all the water was good, whilst in England 
it was all bad. These were points upon which the 
speaker would be glad to receive information. 

Mr. Paget rose next, and spoke chiefly on the 
question of cost of production. Referring to the 
figures given by the author, it would be noticed 
that they were stated to be not very much more 
than half those of English practice. He could 
not but admire the lordly—nay, kingly—way in 
which locomotive engineers treated the question 
of cost. The author referred to current ex- 
penses being charged in a lump sum varying be- 
tween 5 and 15 per cent., and spoke of these 
charges being placed at about 5 per cent. on his own 
line, whilst, in order to allow a comparison with other 
lines, it -was the practice to add 15 per cent. to the 
cost of both labour and material of the manufac- 
tured goods. Yet, said the speaker, the author on 
these rough assumptions calculates his unit of cost 
to two places of decimals. He trusted that the 
author would have an opportunity of correcting his 
figures before they were embodied in the Proceed- 
ings. This, however, was not the only case that 
had come under his notice. He had known many 
locomotive engineers, and in that discussion they 
had had an instance of figures of cost being quoted. 
He would ask those gentlemen what they had 
included in their estimates of cost? Had they 
taken all incidental and current expenses including 
their own salaries? They ought to do this before 
they can calculate their results out to three or four 
places of decimals. The commercial maker of 
engines had a very effectual check in this matter. 
If he put his price too high he did not sell, if he 
put it too low his banking account soon informed 
him of the fact. Locomotive superintendents had 
no such salutary and absolute check. 

Mr. Reid, of Messrs. Neilson and Co., also spoke 
on the question of cost. He did not understand 
whether the 2,44d. per pound given as total cost 
referred to both engine and tender. Upon this 
some one sitting at the council table informed him 
that it did. Well, then, said Mr. Reid, I look on 
the figures as impossible. Noone, he thought, could 
produce the work at the price. He had in his time 
turned out over 4000 engines, but had done nothing 
like that. The forged frames at 2d. per pound, as 
given, was out of the question ; the same remark 
applied to cylinders with work on them at a per 
pound, in fact the whole cost was absurd. He sup- 
ported what Mr. Paget said as to the way in which 
locomotive superintendents treated the question of 
cost, and he thought, in the present instance, that 
if the paper was published as it stood, it would 
seriously lower the prestige and value of the Trans- 
actions of the Institution, With regard to the 





question of design, the speaker thought that some 
points of American practice might be introduced 
with advantage, but those who built engines for 
sale had little voice in such matters. Locomotive 
superintendents had so many views peculiar to 
themselves individually, and it was his opinion 
that the engineering staff of a railway should leave 
it to the makers of engines to design and confine 
themselves to repairings—a proposition that caused 
quite a stir amongst the locomotive superintendents 
congregated round the council table. 

r. T. Hurry Riches referred to the staying of 
the firebox adepten by the author. He, the 
speaker, found the old roof stay not as good as 
radiating stays, and he preferred to put expansion 
stays to accommodate the front tubeplates. The 
question of stays, however, depended on the tubes, 
whether brass or. iron, and that in turn depended 
on the water used. The transverse stays shown on 
the firebox crown he considered bad, because they 
prevented access to the plates. The author recom- 
mended iron tubes, but the speaker had tried them 
and could not get two years’ life out of them on his 
line, i.e., the Taff Vale Railway. He would say a 
few words on the question of lagging of cylinders. 
For himself he had given up wood and taken to 
cement lagging. It was more effective in prevent- 
ing radiation and did not get burnt away, and 
furthermore was cleaner. As to balancing. He 
had had engines balanced with heavy blocks placed 
opposite crank arms. Now he distributed’ the 
weight more, and, as a result, found that he got rid 
of heavy blows, and there were no flat places on 
tyres. As to the question of cost he had fol- 
lowed what former speakers had said, but he 
would only point out this fact. Manufacturers 
aim at and effect small economies which in the 
aggregate mount up and reduce the first cost of an 
engine. Railway companies, who do not sell but 
use engines, prefer not to aim at these smaller re- 
ductions in first cost, but choose rather to expend 
the money in improving the intrinsic value of the 
engines they produce and so getting their return in 
the course of working. 

Mr. Crampton next spoke at some length on the 
practice of former times, showing how little advance 
of anything like a radical nature had been made 
during the last forty years in locomotive engine 
practice. Mr. Crampton’s speech was full of in- 
terest, but we have so recently dealt with the 
subject in relation to the speaker's work, that it is 
perhaps unnecessary for us to repeat the matter 
here. 

The author of the paper was not present, but as 
Mr. Worsdell had had in former years considerable 
experience in locomotive building in America, he 
was invited by the President to add a few words to 
his former speech. 

Mr. Worsdell accordingly rose, but begged first 
that it might be understood that he was not re- 
plying in any official sense to the discussion. 
First, as to the steel fireboxes. In 1865, when in 
America, he found copper fireboxes universal. There 
were many in a deplorable condition, and the cause 
of this he found was the friction of the particles of 
very inferior fuel used, caused by the sharp blast 
necessitated by large cylinders and small wheels. 
Added to this, the boilers were small, and wanted 
forcing, whilst, again, there was the wire netting in 
the chimney to stop sparks. All this was bad 
for copper fireboxes, and led to iron being substi- 
tuted. Often, though, they had to take out the 
iron on account of blistering, but at last they got 
steel plates from England and used these. Another 
trouble then occasionally arose, for the steel would 
now and then harden. Finally, they procured a 
suitable material in home made (American) crucible 
steel, really a mild steel, and that was found good 
for the purpose. But it was to be borne in mind 
that the water was exceptionally good. Deposit 
from carbonate of lime was almost unknown ; it was 
like the water obtained from peat land in this 
country. On the Great Eastern and London 
and North-Western Railways here, steel fireboxes 
could not be used because of the nature of the 
water. The question of balancing had been raised 
by Mr. Head. It was a difficult problem, and the 
element of friction was not sufficiently taken into 
account. The speaker had tried experiments, and 
had found considerable difference whether running 
up hill or down hill. In connection with balancing 
he had tried the hollow boxes filled with lead of 
which the author spoke. The result was that the 
lead got flattened in the box and set up a knock- 
ing. Mr. Crampton said there was no necessity for 
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counterbalance weights at all, but he got over the 
difficulty by doubling his engines. The speaker did 
not bélieve in this. He rather wanted simplicity, 
and sooner than have four cylinders, he would have 
only one if the engine could be thus worked. 
Reference had been made to steam domes. Some 
engineers wanted them, and some did not. His 
opinion was that with plenty of steam space a 
dome was unnecessary, but in any case if a dome 
were to be put on, it could hardly be in a worse 
place than where the Americans put it—over 
the point of most violent ebullition. In comparing 
the relative consumption of English and American 
locomotives we must remember the small wheels, 
large cylinders, and heavy loads, and bad roads 
across the Atlantic. Then again the fuel was in- 
ferior so far as bituminous coal was concerned. The 
speaker had had no experience of anthracite, which 
required a different type of firebox and grate. As 
to what Mr. Reid had said about makers building 
and railways only repairing, Mr. Reid knew very 
well that different superintendents would insist on 
different designs. Formerly, in the United States, 
much such a plan as that Mr. Reid advocated was 
in practice. Then there were no locomotive superin- 
tendents as in England. Makers would only build 
according to their standard designs ; the class of 
work the engine was intended for was stated, and 
the railways were obliged to take what were given to 
them. Since then the practice has changed, and 
the American railways have accomplished master 
mechanics, who are capable of designing their own 
engines. Their position is that they know the line, 
and know what will best suit it, and design their 
engines accordingly. He gave instances in which 
makers had been glad to borrow designs fromthe prac- 
tice of therailway workshops. Mr. Richeshad objected 
to transverse staying to the firebox crown, but the 
speaker pointed out that the stay rested on blocks 
on the square corners of the firebox, so that the 
crown could be got at. As to plastic cements for 
lagging, he had tried them and found that if there 
was any leakage they absorbed moisture and corro- 
sion was set up. He had gone back to wood 
securely fastened. 

This concluded the long discussion on Mr. Brown’s 
communication, and the secretary next proceeded 
to read the second paper on the list, which had 
been contributed by Major Thomas English, R.E., 
of the War Office. It was entitled ‘‘ Experiments 
on the Distribution of Heat in a Stationary Steam 
Engine.” 

We intend shortly to publish the greater part of 
this paper, and therefore need not deal with it now. 
In consequence of the lateness of the hour at which it 
came on there was very little discussion, only two 
speakers being heard. As the discussion was ulti- 
mately adjourned to the next meeting, we think it 
best to deal with the whole matter at that time, 
when our readers will have an opportunity of going 
through the paper. The remaining paper on the 
list, which was on ‘‘ Irrigating Machinery on the 
Pacific Coast,” by Mr. John Richards, of San 
Francisco, also stood adjourned. 

In the evening a large number of the members 
dined together, the President being in the chair. 
The guest of the evening was the Duke of Cam- 
bride, who made a most admirable speech, in which 
he urged the necessity for providing for those 
defences of the empire by the maintenance of which 
alone mechanical engineers, in common with all 
classes of Her Majesty’s subjects, can hope to 
pursue their course of life in security and peace. 

The summer meeting, as our readers are aware, 
is to be held this year in Edinburgh. 





NOTES. 
THe Minerat WarTers OF JAVA. 

THE mineral waters of Kapouran, near Boghor, 
in Java, have recently been anelysed by M. Stanis- 
laus Meunier. They are calcareous in nature, and 
issue from limestone, which is fit for making build- 
ing lime. The waters are limpid in appearance, 
salt in taste, and contain a great proportion of 
saline matter ; but little carbonic acid is liberated 
from them. Analysis gave the mineral constituents 
as follows : 


Chloride of calcium os 
ao Magnesium ... 
ss sodium 

i potassium 

Insoluble residue ... 


Per cent, 
54,203 


40.651 
2.860 
1.104 
1.924 


These figures place the Kouripan waters in the 
same category as the waters of Cauquenes in Chili, 





of Zinguiririca in Peru, Savu-Savu in Fiji, Berg- 
Giefshubel in Saxony, and of Pitcaithly in Scotland. 
Leap In THE Brain. 

At a certain lead factory in the east of London 
five cases of more or less sudden death, at different 
dates, have been attributed to the effects of lead. 
In two of the cases an examination was made by 
Mr. A. Wynter Blyth, who has communicated his 
results to the Chemical Society. In one case 24.25 
m. grams of lead sulphate were separated from the 
liver, and 5.4 m.grams from one kidney. Lead 
was also found in the brain. In the other case, 
which occurred about a year after the first, the 
brain was thoroughly examined, and from the 
onnlyess made Mr. Wynter calculates that the 
whole cerebrum would contain 99.7 m. grams, or a 
possible total for the whole brain of 117.1 m. grams 
of Pb So,. There has been no reasonable hypo- 
thesis, according to Mr. Wynter, to explain the 
profound nervous effects of the assimilation of 
minute quantities; of lead ; but it is allowed that 
lead forms definite compounds with essential por- 
tions of the nervous system, resulting it may be 
in destruction of important nerve centres. 


An ApsoLuTE ELzctro-DYNAMOMETER. 

M. Pellat, the French physicist, has devised an 
absolute electro-dynamometer, which gives the in- 
tensity of a current in absolute value with an 
error under 5,99. It has been constructed by M. 
Carpentier, and consists of two concentric coils, 
one having its axis horizontal, the other, which 
is smaller, contained inside this, and having 
its axis vertical. The same. current is passed 
through both bobbins, and the small one in the 
almost uniform magnetic field of the larger, is 
turned by a couple tending to deflect its axis from 
the vertical. The small bobbin is so connected to 
a delicate balance that this-force is weighed. No 
iron is used in the construction of the apparatus. 
The force is equilibrated by weights placed in a 
scale of the balance. The intensity is given by the 
formula, and the apparatus can also be used for 
determining the electromotive force of batteries in 
absolute value, the mechanical equivalent of heat, 
and the ratio of the electro-magnetic and electro- 
static units, 

Bat Guano. 

In several caves of Victoria, New South Wales, 
there exist extensive deposits of guano produced by 
bats. Some of them have little or no commercial 
value, but others are sufliciently rich in nitrogen 
and phosphoric acid to become useful as fertilisers. 
These deposits are found at Hamilton, Portland, 
Warrnambool, and Skipton, the Skipton caves 
lying about thirty miles south-west of Ballarat. 
Until lately these caves were inhabited by in- 
numerable bats. The Skipton guano is of a 
light brown colour, nearly odourless in the older 
deposits, and dark brown in the newer beds. Crys- 
tals of minerals, such as struvite, hannayite, and 
newberryite are interspersed in the mass. The 
guano, according to analysis by Mr. R. W. E. 
MclIvor, F.C.S., contains from two to seven per 
cent. of nitrogen and from three to ten per cent. of 
phosphoric acid. When treated with water the 
guano gives up a considerable part of its phosphoric 
acid and nitrogen together with organicmatter, yield- 
ing a dark brown solution. Extensive trials have 
shown its fitness for top-dressing, and Mr. McIvor 
remarks that for tender plants it perhaps forces too 
much at first. 


Tue Sarr District or CHESHIRE. 

The large locks at Hunts on the River Weaver, 
above Northwich, have been opened for traffic. 
They are 227 ft. long by 42 ft. wide, with sills laid 
15 ft. below the ordinary water level, in anticipa- 
tion of the future deepening of the navigation. 
The gates are worked by turbines supplied from 
the pond above. This is the first important instal- 
ment for the improvement of the navigation to 
Winspid, and already work has been commenced 
for a similar lock at Vale Royal. When complete 
the water will be raised and the four ponds between 
Northwich and Winsford thrown into two, thus 
establishing a more commodious and readily navi- 
gated waterway to Winsford, where the major part 
of the salt is manufactured. Similar locks are 
already in use on the Mersey, and by deepening 
the navigation and altering the fixed bridge at 


Northwich, coasting vessels will be enabled to load | good 


at the salt works. A rapid change is taking place 
in the coasting trade. Year by year a greater ton- 
nage is shipped in steamers from the Upper Mersey 
ports, and with ready communication and cheap 





freights, the Cheshire salt owners will not easily be 
beaten out of the Newcastle district by their rivals 
in Durham. 


Proposep New Nortu Sza Harpour IN DENMARK. 

A ministerial commission, appointed to report 
to the Danish Government as to the want of further 
harbours of refuge and ports for exports on the 
west coast of Jutland, in the northern part of the 
Kattegat and on the island of Bornholm, have 
now finished their work, which has extended 
through the greater parts of five years. As to the 
west coast of Jutland, the building of a harbour of 
refuge is not looked upon as absolutely necessary, 
although a harbour of this kind might, in isolated 
cases and under favourable circumstances, tend to 
the saving of vessels. A large export is, however, 
deemed to be of great importance, as it would 
enable Danish exports (butter, cattle, fish, &.), to 
reach the English market in the shortest possible 
time. With the mercantile nature of the port in 
view, the Commission recommends to place it at the 
south side of the Linsfjord, Harboédre. From here 
a canal with sluices should connect the port with 
the Linsfjord. The cost of the port and the canal 
is, however, estimated at the somewhat prohibitory 
sum of 36,000,000 kroner. As to a harbour in 
the Kattegat, the Commission does not think there 
is any reason to report in favour of one being built. 
Nor does it consider there to be any great necessity 
for harbours in Bornholm, but recommends the 
grant of a Government loan to the town of Nexé 
for the extension of its harbour. 


Sraprmity oF Patents In THE UNITED SrarTEs, 

Although the patent system of the United States 
involves a search on the part of the Government 
as to the novelty of the invention, yet it has been 
a frequent remark on the part of the general public 
that few patents can stand the test of the courts ; 
this ratio is sometimes stated to be as high as nine 
out of ten, or some equally conventional fraction. 
A member of the bar has recently tabulated the 
adjudication of patents by the United States courts, 
as recorded in Meyer’s Federal Decisions from 1776 
to 1885, and finds that 73 per cent. of the patents 
upon which suit was brought were sustained. The 
total number of patents brought to an issue was 
983, and of these 269 were annulled, and of the re- 
maining 714 which were held valid, 480 were 
sustained in full, and 234 were held to be valid in 
part. When it is considered that the United 
States patent law requires that protection can be 
accorded only to the original inventor who has 
added to the state of the art, and to that portion of 
his invention which does not include any portion of 
public knowledge, or the work of other inventors 
whether patented or not in any country, and that 
the time covered by this investigation covers the 
early period of their history before the system was 
thoroughly formulated and crystallised by legal 
decisions, this is a remarkable showing, testifying 
to the skill of the patent solicitors and also to the 
examiners in their patent department. It is diffi- 
cult to estimate the value of the patents still in 
force ; although such estimates have been made, 
they are necessarily vague and void of the precision 
essential to accurate statistics ; yet the amount of 
capital invested in faith upon the validity of patent 
protection is very large and generally remunerative 
to a satisfactory degree. 


German Manvuracturinc DEVELOPMENT IN 
PoLanD. 

The Russian Minister of the Interior is elaborat- 
ing very severe laws for checking the Germanisation 
of the manufacturing districts of Poland. In some 
of these the number of foreigners, mainly Prussians, 
is estimated at 40 per cent. of the entire population. 
The factories belong to German capitalists, the hands 
are all German, and the adjacent estates are owned 
by German mercantile proprietors, who import 
German peasants to cultivate them. At certain 
parts of the frontier trainloads of Prussian workmen 
cross and recross the boundary line every day. 
Quite recently a report has been published, con- 
trasting the growth of manufactures in the Vistula 
province with the growth elsewhere in the Russian 
empire. The first group of figures deal with the 
period from 1867 to 1879. In the latter year the 
relative percentage of the increase of the production 
upon that of the former was, in the case of cotton 
s, 585 per cent. for Warsaw, and 239 per cent. 
for the rest of Russia. In regard to woollens the 
figures respectively were 678 per cent. to 2.27 per 
cent.; while in coloured goods, chintzes, &c., the 
increase was 3733 per cent. for Warsaw and only 
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190 per cent. for the rest of Russia. During the 
next period, from 1879 to 1883, an immense deve- 
lopment took place of the iron trade, the relative 
percentage of the production of the latter year to 
that of the former being 1096 per cent. in the case 
of Warsaw and only 111 per cent. elsewhere in 
Russia. From 1874 to 1884 the influx of foreigners 
into Poland, in consequence of the growth of the 
German industries there, exceeded 200,000 people. 
These have established inside Russia serious rivalry 
to St. Petersburg and Moscow, and both the latter 
towns are now clamouring to the Government to 
put some sort of check on its continued develop- 
ment. 


Tue AccIDENTs To ToRPEDO Boats. 


We think that the public will do well to guard 
themselves against deducing any alarming conclu- 
sions from the accidents that happened to the 
two torpedo boats which were engaged in the 
evolutions off Portland last week. The deplorable 
results which attended the first accident cannot of 
course be too deeply regretted, but it does not by 
any nieans follow that serious doubts should be 
thrown upon the reliability of our torpedo boat 
fleet. Indeed, the second failure following so closely 
upon the first, and due apparently to the same 
cause, suggests that moderate alterations would 
suffice to render the repetition of such accidents im- 
possible. The damage done to a third boat when 
in collision with a somewhat stronger one of its own 
kind, is, we think, more disquieting than the over- 
heating of a firebox plate, and a consequent failure 
of the roof stays. There is little doubt that the 
tendency of torpedo-boat practice has been to reduce 
structural weight until the limits of reasonable 
security have been overstepped, and we could mention 
more than one instance of such vessels owned by 
foreign governments that have become racked and 
strained in a seaway to such an extent that 
very heavy repairs were necessary before they 
could be made at all serviceable. Extreme speed 
on the measured mile is of course most desirable, 
provided that a good record can be attained under 
conditions of actual service, but it is very dearly 
purchased by any excessive cutting down of weight. 
We shall await with interest the result of the 
inquest on the unfortunate victims of the recent 
accident, and of the official inquiry into its cause, 
but until conclusive evidence is brought forward to 
the contrary, it may be assumed that any repetition 
of similar catastrophes can be prevented. 


A TorPepo Boat Race, 


A distinguished naval officer once described a 
torpedo boat as ‘‘a machine constructed to run a 
trial trip.” Fora long time the reproach was not 
altogether unmerited, but lately some very realistic 
imitations of actual warfare have been carried out. 
There have been, under the command of Captain 
Long, who is director of the torpedo school, a couple 
of dozen boats told off to carry out evolutions in the 
Channel. The miniature squadron was divided 
into two divisions, and some very spirited work has 
been done both by day and night, which has 
proved, at any rate, the ability of officers and men 
to handle their craft, for there were ample chances 
of collision and, indeed, the wonder seems how 
the boats could have been kept from running into 
each other on frequent occasions. The only case 
of collision reported, however, occurred between 
Nos. 43 and 66. The former was a Thornycroft 
boat under the command of Lieutenant Harvey, 
and the latter a Yarrow craft in charge of Lieutenant 
Madden. The mishap is attributed to the failure 
of the latter to answer her helm with sufficient 
promptness. As it was dark, however, and no lights 
were shown, it requires no explanation of want of 
handiness to account for the mishap. No. 43 is 
said to have been much damaged in the bows, 
whilst the Yarrow boat got off comparatively 
cheaply, being it is reported of stronger build. 
The chief event, however, was an eighty mile race 
at sea, the course being from Portland, round the 
Ore Stone, and back. Out of the total number of 
boats entered sixteen were Thornycrofts, four 
Yarrows, and four Whites. As, however, one 
Thornycroft and one Yarrow had been put out of 
the contest by the collision it reduced the latter 
representatives to three, whilst the Thornycroft 
craft still had a commanding lead in numbers, and 
therefore, other things being equal, a proportionate 
chance of success. Indeed, one of Thornycroft’s 
boats was the favourite before the start, but asa 
result one of the Yarrow boats won, a White boat 





coming in second. It was during this race that 
the boilers of two of the Thornycroft boats gave 
out ; with such disastrous results in one case. 


British MERcANTILE STEAMERS. 


From the monthly returns of the Registrar- 
General of Shipping, there may be tabulated a mass 
of information of interest to shipowners, builders, 
and engineers. These official records show that 
every year for seven years steamers have been 
taking the place, and more than taking the place, 
of sailing vessels. In the seven years, 1880 to 1886, 
inclusive, there have been removed from our re- 
gistry 3214 sailing vessels, which aggregated 762,941 
tons. But in the same time the additions to the 
steam fleet, after making up the losses, have been 
much greater in point of tonnage. In round num- 
bers the additions of steamers in the years named 
above, have been as follows : 


Tons. 

1880 225,500 
1881 288,800 
1882 346,000 
1883 419,000 
1884 252,000 
1885 55,000 
1886 28,000 

Total 1,614,300 


Thus there has been an addition, after making 
allowance for previous losses, of over 1,600,000 tons 
of steamers—the number added being 1840. Taken 
by the usual rule, the carrying capacity of the sail- 
ing vessels removed might be put in round numbers 
as equal to 250,000 of steam, so that there has 
been an addition of steam tonnage in the seven 
years, after replacing losses both of steamers and 
of sailing vessels, of more than 1,364,000 tons. An 
examination of the figures show that the addition 
increased in ratio during the four first of the years, 
and fell sharply off in the last three of the seven. 
But an examination of the -detailed statement 
shows that the loss of sailing vessels has been the 
most marked in the earlier years, and that it was 
the least in the year 1885. These figures are ex- 
planatory first of the declension in the shipping 
trade during the period referred to and of its 
effect on the shipbuilding and engineering indus- 
tries ; and then of the slight relief which has been 
known in the last few months. The idleness in the 
shipbuilding yards allowed freights to stiffen and 
rise, and also allowed the price of materials for 
vessels to fall, and thus the recent comparative 
activity in shipbuilding and engineering follows. 


OFFICIAL INDORSEMENT OF THE MEIGs ELEVATED 
RalLway. 


From time to time, as the development of affairs 
warranted it, the facts relative to the Meigs ele- 
vated railway have been presented to readers of 
ENGINEERING (see vol. xl., page 586; vol. xlii., 
page 633; also April 10, 1885). Its position 
in the United States has been that of an 
experiment on an extended scale. A charter had 
been granted, but subject to provisions forbid- 
ding construction until ‘‘the safety and strength 
of the structure and the rolling stock and motive 
power shall have been examined and approved 
by the Board of Railroad Commissioners, or by 
a competent engineer to be appointed by them.” 
In accordance with the above provision the 
Commissioners appointed General George Stark, 
an engineer, who is known in civil life in connec- 
tion with the Boston and Lowell Railway as 
manager, and later in a similar capacity for the 
Northern Pacific Railway. The report is based 
upon the operation of this railway upon an experi- 
mental line, nearly a mile in length, elevated upon 
a row of posts and containing one semicircle of 
50 ft. radius on a grade of 120 ft. to the mile, and 
another quarter circle of the same radius on a grade 
of 345 ft. to the mile. The structure was tested by 
hanging from the centre of a girder, tanks which, 
when filled with water, weighed 30 tons, a load 
in excess of that applied by any train. The 
span was 46 ft. and deflection { in., and the 
girder sprung to its original position after the load 
was removed. . To test the lateral resistance 
of the structure against the unbalanced pressure 
due to the combined forces of a hurricane blowing 
110 miles per hour, and also all the passengers on 
the leeward seats of the car, this component was 
computed to be 4.42 tons, and a pull of 5.29 tons 
applied against the side of the girder, causing a 
horizontal deflection of § in. at the top, which 
lasted only during the application of the pull. The 





locomotive was tested with satisfactory results, and 
some of the peculiarities of the cars already de- 
scribed in ENGINEERING received careful attention ; 
but the principal matter was comprised in the ex- 
periments to test the especial claims of this system 
for safety. .A wheel was removed from a car truck, 
but the effect was not noticeable in the running of 
the car. The lower boom of the girder was re- 
moved, and as the train reached the gap about 
6 ft. in length, it dropped about 2 in. and slid 
along until the whole truss was reached again. The 
result of an extended and critical investigation of 
which the foregoing only cites a few of the salient 
features, in view of what has already been laid 
before our readers, commends the system in respect 
to the safety of the track and equipment for use of 
transportation of passengers or freight, when built 
on the plan of the experimental line of railway. 
No reference is made to questions of economy, and 
it is presumed that the Board assumes that their 
function as conservators of the public good were 
confined to questions of safety to patrons, and not 
to deal with other matters pertaining to the 
financial returns to be expected from such a system 
in comparison with present methods of railway 
transportation. 





ROYAL METEOROLOGICAL SOCIETY. 


THE usual monthly meeting of this Society was held on 
Wednesday, the 18th inst., at the Institution of Civil 
Engineers, 25, Great George-street, Mr. W. Ellis, 
F,R.A.S., President, in the chair. 

Mr. A. 8S. Marriott and Captain Paul Mordovin were 
ballotted for and duly elected Fellows of the Society. 

The following papers were read : 

1, ‘‘ Brocken ae and the Bows that often accompany 
them,” by Mr. H. Sharpe. The author has collected all 
the original descriptions of the Brocken Spectre, which is 
really the shadow of the observer cast by the sun upon 
clouds. In some cases the shadow is surrounded by a 
bow, which the author shows is like the rainbow in colour 
and in the order of colours. The head of a shadow is 
sometimes surrounded by another sort of phenomenon 
touching the head, and which the author names the 
5s glory. F 
2. “* Results of Thermometrical Observations made at 
4 ft., 170 ft., and 260 ft., above the ground at Boston, Lin- 
colnshire, 1882-86,” by Mr.jW. Marriott, F.R. Met. Soe. 
These observations were made on Boston Church Tower, 
which rises quite free from any obstructions, in a very flat 
country, to the height of 273 ft. A Stevenson screen 
with a full set of thermometers was placed 4 ft. above the 
ground in the churchyard, a similar screen and thermo- 
meters was fixed above the belfry at 170 ft. above the 
ground, while a Siemens electrical thermometer was 
placed near the top of the tower, the cable being brought 
down inside and attached to a galvanometer on the floor 
of the church where the indications were read off. The 
results showed that the mean maximum temperature at 
4 ft. exceeds that at 170 ft. in every month of the year, 
the difference in the summer months amounting to 3 deg.; 
while the mean minimum temperature at 4 ft. differs but 
little from that at 170 ft., the tendency, however, being for 
the former to be slightly higher in the winter and lower in 
the summer than the latter. As the electrical thermo- 
meter was read usually in the daytime, the results 
naturally showed that the temperature at 4 ft. during the 
day hours was considerably warmer than at 260ft. The 
The author, however, detailed several sets of readings 
which had been made during the night as well as 
the day, the results from which were of a very interesting 
character. 

3. ‘* Snowstorm of March 14 and 15, 1887, at Shirenewton 
Hall, near Chepstow,” by Mr. E. J. Low, F.R.S. 

During the evening the President made a presentation to 
Dr. J. W. Tripe of a silver tea and coffee service which had 
been subscribed for by the Fellows in acknowledgment 
of the many services which he had rendered to the Society 
during a period of over thirty years, 





Boarp or TraDE Returns.—The returns of the 
Board of Trade for April show that the exports of iron 
and steel exhibit an increase of 73,489/., as compared 
with last year. The value in April last was 1,917,253/. 
In April, 1885, they were 1,863,371/.; for the four 
completed months of the year the value was 7,403,750/., 
and for the corresponding periods of 1886 and 1885, 
6,946,977/. and 6,835,4037. During the month hardware 
and cutlery have been exported to the value of 218,929/., 
against 233,994/. The decreasing markets are Russia, 
Germany, France, Spain and Canaries, Brazil, Argentine 
— Australasia, and some minor markets. The 
following show an increase: Holland, United States, 
foreign West Indies, British North America, British 

ssessions in South Africa, and East Indies. Pig iron 

as been exported to the value of 257,9811., against 
185,8997. Bar, angle, and bolt were exported to the value 
of 88,305/., against 92,155/. for April of last year. Steel 
rails were sent abroad to the amount of 191,279/., against 
170,475l. for April of 1886. In hoops, sheets, and plates 
the value exported rose from 216,300/. in April of 1886, to 
297,206/. last month. The United States nearly doubled 
its demand. In unwrought steel the results are satisfac- 
tory. Last month there was exported 177,599/., as com- 
pared with 109,7397. For the four completed months the 
value was 729,420/., against 385,098/. for the corresponding 
period of 1886, 
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THE LATE MR. JOHN THOMSON. 

In our issue of last week we briefly announced the 
suddendeath of Mr. John Thomson, of the old-established 
and eminent firm of Messrs. R, Laidlaw and Son, gas 
and water engineers and ironfounders, Glasgow, and we 
now proceed to put on record a short notice of his pro- 
fessional career together with an estimate of his cha- 
racter. Mr, Thomson had for some years been affected 
with heart disease, and was suddenly carried away by 
it at the age of fifty years. He was very much above 
the average stature, physically well developed, and to 
all appearance a robust man, and the announcement 
of his decease will excite much surprise and regret 
amongst his personal and professional friends, both at 
home and abroad, for he was both extensively known 
and held in great esteem. 

He was born at Auchterarder, the son of a man who 
held quite a unique position in Scotch ecclesiastical 
politics, and served his apprenticeship, or the major 
portion of it, in the Hydepark Engine Works, Glas- 
gow. Those works, as they now exist, are wholly 
devoted to the manufacture of locomotive engines, but 
in John Thomson’s ’prentice days marine engineering 
and the construction of various kinds of land engines 
were also prosecuted with marked success, The de- 
ceased was engaged in the marine department of the 
works, and after leaving that establishment he spent 
some time in the service of Messrs. A. and J. Inglis, an 
eminent marine engineering firm in the same city. 
From their shops, where he worked both as a fitter and 
asa pattern-maker, he went to Southampton, where he 
was for some time employed in the workshops of the 
Royal Mail Steam Packet Company. Being very 
desirous of gaining some experience as a sea-going 
engineer, he took service in that company’s well-known 
steamer Magdalena, whose engines, if we mistake not, 
had been supplied by Messrs. Inglis. After several 
years at sea he became the engineer in charge of the gas 
and water works at Thorney, near Peterborough, the 
property of the Duke of Bedford, and he was also in- 
trusted with the care of the Dake’s drainage and pump- 
ing works in the Bedford Level. This appointment 
he held tor two years. 

Eventually, in the year 1865, Mr. Thomson found 
his way back to Glasgow, and joined the staff of Messrs. 
R. Laidlaw and Son, in whose service he rapidly rose 
to a position of trust and influence. One undertaking 
was to remodel and equip Broomhill Foundry in such 
a way as to transform it into one of the most complete 
pipe-founding establishments in the Glasgow district, 
where such foundries occupy a very prominent position 
in the local industries, In course of time Mr. Thomson 
became so necessary to Messrs. Laidlaw’s important 
business that he was taken in as a partner of the firm 
about the beginning of the year 1875. 

In connection with gas and water works the deceased 
held very high rank as a constructive and skilful engi- 
neer, Probably one of the most important pieces of 
work to be carried out on behalf of his firm was the 
scheme designed by Messrs, Joseph Quick and Son, 
Westminster, for supplying several extensive trans- 
pontine districts of St. Petersburg with water. This, 
considering the natural circumstances involved in the 
case, was one of the most difficult pieces of water 
engineering of our time; but all the difficulties were 
successfully overcome by Mr. Thomson, who brought 
to bear upon them an extraordinary amount of 
skill and resource. In connection with these 
works Mr, Thomson first went to St. Petersbur, 
in the year 1876, and he subsequently paid sever 
other visits to that city in the interest of his firm. 
The works in question were made the subject of a 
most valuable paper, which Mr. Thomson communi- 
cated to the Institution of Engineers and Shipbuilders 
in Scotland in 1880; and in the discussion upon it the 
professional skill of the author was much spoken of by 
several well-known engineers, including Mr. J. Mz 
Gale, engineer to the Glasgow Corporation Water 
Commissioners, and the late Mr. R. Bruce Bell. Mr. 
Thomson did not read many papers before the technical 
societies with which he was connected ; but at the 
Edinburgh meeting of the North British Association 
of gas managers held in July, 1880, he contributed 
a communication on ‘*A Gas Compressing Engine,” 
which had been made by his firm in accordance 
with the views of Mr. J. J. Coleman, who was for 
many years one of the technical staff of Young’s 
Paraflin Light Company, and which was designed 
for treating shale oil effluent gases so as to con- 
dense such as might be transformed into the liquid 
state by subjecting them alternately to great pressure 
and low temperature. Mr. Thomson also had much 
experience in making some of the earlier examples of 
Mr. Coleman’s very ingenious dry -air refrigerating 
machine. 

Amongst his own special inventions we ought to 
mention hiscombined self-acting compensator and by- 
pass for regulating the action - gas exhausters, many 
examples of which have been made by Messrs. Laidlaw 
and Son ; and his flexible pipe joint, which was specially 
devised for conveying water under pressure below 
rivers, canals, &c. The latter invention was first used 





in the St. Petersburg Water Works in pipes laid at a 
depth of 29 ft. in the bed of an arm of the Neva 
about 400 ft. wide. Both it and the self-acting gas 
compensator are exceedingly valuable inventions. 

Mr. Thomson was many years an active member of 
the Institution of Engineers and Shipbuilders in Scot- 
land. He served in the Council of that body for six 

ears, two of them in the capacity of vice-president. 
Te took a zealous part in the government of the College 
of Science and Arts, and he was the Institution repre- 
sentative in the governing body of the recently con- 
stituted Glasgow and West of Scotland Technical 
College, in whose affairs he was keenly interested, 

A fellow apprentice of Mr. Thomson, who has himselt 
risen to an excellent position in his profession, says of 
him : ‘‘ His mind was not only well stored, but seemed 
to have the rare faculty of receiving and assimilating 
only what was worth storing. Hissagacity and power 
of looking at and weighing a subject were only 
equalled by the grasp of his opinions when formed, 
and the force and clearness with which he held and ex- 
pressed them. His most striking characteristic was 
‘ luminous common sense,’ He-seemed to have a larger 
share of this than most men, and the sentimentality, 
which fills such a large space in some minds, had no 
place in his, 





SLATER LEWIS'S INSULATOR. 

In Slater Lewis’s insulator, as will be seen from the 
illustration, the usual iron stud is screwed into the 
earthenware cap instead of being secured by cement. 
There is no rubber cushion or washer between the two, 
nothing whatever being employed except the porcelain 
cup and the bare iron bolt. This positive union of the 


two is accomplished through a slight modification in 
the construction of the parts, and by means of auto- 
matic machinery, which cuts the threads with perfect 
accuracy, a condition absolutely indispensable, because 
the slightest outward or upward pressure will force off 
the top of the cup. The newinsulator, when fixed, is 











brought down to a solid bearing, and the cup sits 
perfectly upright in its seat. About 200,000 of these 
insulators have already been sold to various railway, 
telegraph, and telephone companies at home and 
abroad by the owners, the Telegraph Manufacturing 
Company, Limited, Helsby. ‘The insulator is also 
supplied with a self-winding screw top, by means of 
which a perfectly rigid attachment is instantly made. 
The cups can afterwards be renewed or taken down for 
washing without disturbing either binder or bolt. This 
is effected by an arrangement of a right-hand screw on 
the bolt, and a left-hand screw on the insulator. 








THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society held on May 14th, 
Professor W. K Ayrton, vice-president, in the chair, 
Mr. T. Mather was elected a member of the Society. 
The following papers were read : 

“On a Modification of a Method of Maxwell's for Mea- 
suring the Coefiicient of Self-Induction,” by E. C. Riming- 
ton. The method referred to is given in Maxwell’s 
‘*Electricity and Magnetism,” sec. 778, vol. ii., and is called 
“Comparison of the Electrostatic Capacity of a Con- 
denser with the Electro-Magnetic Capacity of a Coil.” 
The apparatus used consists of a Wheatstone’s bridge 
having the coil in one, and the condenser as a shunt to 
the opposite arm. In order that no deflection may be 
produced, either for steady or unsteady currents, a 
troublesome double adjustment of the resistances is 
necessary, and to obviate this the modification was 
devised. It consists in placing the condenser as a shunt 
to only part of the arm, and this part can be varied by 
sliding contacts, without altering the whole resistance of 
the arm, An ordinary resistance balance for stead 
currents is first obtained, and the sliders are then ad- 
justed until no deflection is produced on breaking the 
battery circuit. Under these circumstances it is shown 


that L=K r? B where K is the capacity of the condenser, 


r the resistance between the sliders, and D and B the 
resistances of the arms in which the coil and condenser 





are placed. The conditions of maximum sensibility are 
investigated, and also those under which a telephone may 
replace the galvanometer; in the latter it is shown that 
the only possible solution is when r=B, i.e., Maxwell’s 
arrangement. The author believes his modification 
would be made much more sensitive by adopting the 
“cumulative” method used by Professors Ayrton and 
Perry in their secohmmeter, and in his case neither the 
speed nor the lead need be known. Mr. W.N. Shaw asked 
whether any serious difficulties were experienced with 
telephones, owing to electrostatic capacities of wires, &c., 
and Mr, W. E. Sumpner pointed out that the particular 
arrangement given in Maxwell is not alvays the most 
sensitive, as was shown in his remarks at the last meeting 
of the Society of Telegraph Engineers. Mr. Bosanquet 
thought the method a valuable one, and hoped many 
experiments would be made on coils whose coefficients 
were calculable, in order to find out the differences be- 
tween calculated and observed results. Professor Ayrton 
referred to the recent paper by Professor J. J. Thompson in 
the Philosophical Transactions, and pointed out that the 
formule there given for the capacity of a condenser in 
electro-magnetic measure, is identical with that given in 
Maxwell, sec. 776, where the printer’s error of interchang- 
ing a and a in the denominator for R, is corrected. 

** On the Production of Sudden Changes in the Torsion of a 
Wire by Change of Temperature,” by R. H. M. Bosanquet, 

‘ A very fine hard-drawn platinum wire 4 ft. or 5 ft. 
long was used as a suspension fora ballistic galvanometer, 
rome exhibited peculiar. phenomena. The steel needles 
were replaced by brass ones and the peculiarities investi- 
gated. When the room was warmed, the needles swung 
round nearly 70 deg. for a few degrees rise of temperature, 
and remained in about the same position for further rises, 
Tf it was now cooled a few degrees (3 deg. or 4 deg. Fahr.) 
they quickly returned to their initial position. The 
author has not found a complete explanation, but believes 
it to be due to unequal expansion, and loose contact 
amongst molecules, and has devised a simple mechanism 
to illustrate his meaning. Remarks and suggestions were 
made by Professor Perry, Mr. Lant Carpenter, and the 
chairman. j 

** On a Magnetic Potentiometer,” by A. P. Chattock, read 
by Professor Reinold. The ‘‘so-called” magnetic resist- 
ance between two points on a-magnetic circuit may be 
expressed as the ratio of the difference of potential to the 
total induction passing from one to the other (provided 
there be no magnetomotive force between them). From 
the fact that the volume integral of induction through a 
wire helix of constant cross-section is proportional to the 
average difference of potential between its ends, it follows 
that any alteration in that difference of potential will give 
rise to an electromotive force in the helix proportional to 
that alteration. Hence if the wire be connected to a 
ballistic galvanometer, the combination may be called a 
magnetic potentiometer. A helix is formed by winding 
wire uniformly on a piece of solid india-rubber or canvas 
gas tubing, of constant cross-section, using an even number 
of layers to avoid external inductive effects, and leaving 
a small space between the turns so as to allow the tube to 
bend without elongating. Experiments made to measure 
the difference of potential between the ends of a magnet 
gave satisfactory results. One end of the helix was held 
stationary at one end of the magnet, whilst the other was 
moved quickly to the other end of the magnet, and the 
resulting throw of the galvanometer observed. This was 
next done at two operations, and the sum of the two throws 
was very nearly equal to the first. The results can be re- 
duced to absolute measure by passing the helix through a 
coil of » turns, bringing its ends together, and starting or 
stopping a current C in the coil, the resulting throw of 
the galvanometer being noticed. The magnetomotive 
force used in this experiment is 47 C. An interesting 
discussion followed, in which Professor Perry, Mr. Shaw, 
Professor Ayrton, and Mr. Bosanquet took part, the 
latter mentioning a measurement of magnetic potential 
made by himself some years ago. In consequence of the 
absence of Professor 8S. P. Thompson, his paper on 
‘* Secondary Generators ” was postponed till next meeting. 











ORDNANCE FOR JAPAN.—The Government of Japan, 
which has hitherto manufactured its own brass guns after 
an Italian pattern, has lately resolved to have larger guns 
made exclusively of iron or steel on the Krupp model. 
In view of difficulties of transportation, and in view also 
of the desirability of instructing the Japanese in the use 
of Krupp guns, the Japanese Government has made an 
agreement with Herr Krupp to the effect that his firm 
shall establish a branch at Yamashima or in some other 
part of Kioto. 

Tur Ross System or Licutinc.—The Ross system of 
lighting is designed for use in country mansions and 
villages beyond the reach of gas. The combustible is rock 
oil of the cheapest kind, which is laid over the house by 
pipes, after the manner of gas. This oil requires a sharp 
draught to insure its satisfactory burning, and to this end 
air under pressure is conveyed to each burner, and is 
emitted in a jet which impinges on each side of the flame, 
carrying with it also an induced current. The pressure 
of the air jet is equal to 2in. of water, and is obtained 
by a compressor driven by a weight. The oil in each 
lamp is kept at one constant level, so that it has only to 
rise a short distance in the wick. Tio obtain this result all 
the lights on a floor are placed, as far as is convenient, at 
the same level, and are fed from a small subsidiary tank 
which receives its supply from the main reservoir at the 
top of the house, by means of a float valve. Lamps not on 
the general level have each re of their own. The 
wholesale price of rock oil in London is rather less than 
5d. per gallon, and at this figure the light is obtained at a 
cost equal to gas at 1ld. per 1000 ft. The apparatus 
is to be seen at 20, Bucklersbury, E.C. 
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PENDLEBURY LATHE AT THE MANCHESTER EXHIBITION. 
CONSTRUCTED BY TANGYES’ MACHINE TOOL COMPANY, LIMITED, ENGINEERS, BIRMINGHAM. 





























TUBE-CUTTING AND SCREWING MACHINE. 
CONSTRUCTED BY MESSRS. JOHN COWLEY AND SON, ENGINEERS, HYDE. 





Messrs. JoHN CowLEy AND Son, of 6, Clarendon. | design of machine for screwing gas and steam pipes up 
street, Hyde, Cheshire, show in the Manchester Exhi- | to 4 in. in diameter at one operation, which we illus- 
bition a large assortment of hand and machine screwing | trate above. A slide rest and cutter is provided on 
tackle, capable of screwing bolts and nuts up to 14 in. | the revolving die stock for cutting off nipples and 
in diameter at one operation ; they also exhibit a new various lengths of pipe. The cutter or tool used is of 


peculiar construction ; it is composed of three pieces, 
the centre one being a plain square-nosed | gy, 
and the two side ones pointed and bevelled. When 
plain pipe cutting is required, the centre one only is 
used, by being made to project more prominently than 
the others, but when nipples are required, the two side 
tools are used as well as the centre one ; this leaves 
the ends of the nipples bevelled off without damaging 
the threads, a result not obtained by ordinary machines. 
The end of the slide rest screw is provided with a wheel 
on the rim of which there are projecting arms, so that 
at every revolution of the cutter one of these arms 
catches on a stop and partially turns the feed screw and 
puts on the cut. 

The screwing dies have a large number of cuttin 
edges in order to keep thin pipes perfectly cylindrica 
when being screwed. This arrangement secures a 
tighter joint and prevents the longitudinal cracking 
which so often occurs with dies having only four cutting 
edges, for when pressure is applied to such dies they 
press the pipe out of shape, and consequently subject 
it to a constant bending as they revolve ; this very soon 
cracks and destroys thin pipes, especially when they 
are not of the best material, such as gas pipes. 

The cut is put upon the dies by means of a spiral 





|cam plate, which is fitted with an index. By this 
| device the dies can be set to screw any standard size at 
| one operation. The vice jaws for holding the work are 
= by a screw which is fitted with a worm and 
| wheel in order to get a firm grip onthe work. Acom- 
| plete set of dies and vice jaws are provided for all sizes 
|of pipes. Many of the large steam and gas pipes used 

in the Exhibition were screwed by this machine in its 
present position. 


PENDLEBURY’S LATHE. 

WE give an: illustration above of an improved 
type of lathe (Pendlebury’s patent), in which several 
new features are introduced. In the fast headstock 
the gearing is all placed at the front end, thus allowing 
|@ large cone pulley to be used. The spindle has 
el necks apury.! in adjustable bearings of gun- 
metal, and the end thrust on the spindle is. taken by 
means of a series of collars turned on the spindle and 
in the back bearing, with an arrangement of screw 
washers for taking: up wear. This simplifies the con- 
struction by doing away with the usual tail-bar, tail- 
pin, &c., and allows of any sized change wheel or 
pulley being put on the back end of the spindle. 

The bed (arranged with or without gap as required) 
is fitted with square slides instead of the usual Y type ; 
by this arrangement the saddle can be adjusted when 
worn, either way, independently, and will slide per- 
fectly parallel with the centre, should the top of 
become worn unevenly as not unfrequently happens. 
The lathe has a steel guide screw with double clam 
nuts, and can be fitted with a surfacing motion worked 
from the screw by means of friction cones as shown, 
or by the backshaft. The saddle is fitted with a com- 
pound slide rest. This lathe is exhibited at Man- 
chester by the makers, Messrs, Tangyes’ Machine Tool 
Company, Limited, Birmingham. 


Putman Patace Cars.—The Pullman Palace Car Com- 














y has been turning out this year thirty freight cars daily. 
The output is about to be increased to Saif ence daily. . 
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INSTITUTION OF MECHANICAL 
ENGINEERS, 
Address of the President, Mr. Epwarp H. Carsutt. 


GENTLEMEN,—This being the Jubilee year of Her 
Majesty’s reign, it naturally occurs to every one to look 
back and see what progress has been made during the past 
fifty years, not only in the growth of the nation in 
territory, wealth, and population, but also in the advance- 
ment of art, science, and manufacture. This has already 
been done to a large extent by the leading men in other 
societies: notably by Mr. Edward Woods, in his presi- 
dential address to the Institution of Civil Engineers, 
wherein he passed under review the railway system and 
the or of locomotives all over the world ; by 
Mr. W. H. White, Director of Naval Construction, in his 
lecture at the Mansion House on modern warships ; by 
Mr. Thomas Gray, in his lecture there on shipping legis- 
lation ; by Captain Douglas Galton, in his paper at the 
Society of Arts on sanitary legislation and improve- 
ments ; and by Sir Bernhard Samuelson, in his address 
to the Chamber of Commerce, 

In his striking and spirited address to the representatives 
of our Colonial Empire, Sir Henry Holland brought out 
very forcibly the extent to which the eee of the 
empire depends upon the reality of the available de- 
fensive power. He considered it was not too much to say 
that the whole fabric of the commercial system of the 
empire, on which the well-being and even the existence 
of the colonies in a great measure depended, is ultimately 
bused upon the defensive power capable of being exerted 
in time of war. The value of British ships and of the 
freight they carry annually was estimated in 1881 to be not 
less than 900,000,000/., and must now. be 1,000,000,000/., 
of which it is estimated that in the direct trade of the 
United Kingdom alone 144,000,000/. is afloat at any one 
time; but British interests in sea-borne commerce are 
really larger, for much of what appears to be foreign 
trade is either British property, or security for British 
advances. Ina war with a maritime power he, therefore, 
concluded that British interests would be exposed to risk 
to 4 extent of two-thirds of the sea-borne trade of the 
world. 

_As Mr, W. H. White, in his lecture above mentioned, has 
given an account of the very great progress made in whut 
is called our first line of defence, namely, in our warships, 
I have therefore thought an account of the advance made 
in our guns, and in the means of their manufacture, would 
not be inappropriate to lay before the Institution of Me- 
chanical Engineers. 

Except in the superior composition of the metal, cannon 
cast in the reigns of the Georges exhibited little improve- 
ment upon those of the time of Elizabeth. The guns in use 
at the beginning of the present reign, in 1837, were princi- 
pally the cast-iron smooth bore 24-pounder and 32-pounder 
with spherical shot. Some larger guns had been made 
before Her Majesty's accession, but apparently as an ex- 
 -yprepect namely, six of 60 cwts. and four of 65 cwts. 

hey were tried on board the Excellent later in 1837, and 
it was not until 1838 that’two hundred of them were 
ordered for the Navy. The highest service charge was 
10 lb. of powder, and the ad cost 65/. to 781. each. The 
highest service charge of the 32-pounder was 8 lb. of 
powder. At that time all iron guns were = = by con- 
tract, many coming from the Low Moor Iron Works. It 
was not til] 1857 that the Royal Gun Factory at Wool- 
wich was instituted for the manufacture of the Armstrong 
rifled gun. 

No improvement was attempted in the mechanical con- 
struction of cannon until it was found necessary to supply 
the infantry with better arms, In his book on guns, Sir 
J. E. Tennant states that up to that time they used the 
** Brown Bess,” which was not effective beyond 200 yards ; 
and even then it was said that, before a soldier could bring 
down his man, he must fire the full weight of his body in 
lead. The want of accuracy in shvoting is well illus- 
trated by the fact that in 1812 at the battle of Salamanca 
34 million cartridges and 6000 cannon talls were fired, 
with the result of only 8000 men being put hors de combat. 
And as late as 1857 during the Kaffir war, 80,000 car- 
ee were fired in a single engagement in which enly 
25 of the enemy were killed. . 

The Crimean war directed attention to the fact that our 
guns must be improved, and a great amount of inventive 
talent was brought into the field. The ordnance then 
used was the same as ordered for the Navy in 1833, 
erry ¢ cast-iron muzzle-loading guns with cast-iron sphe- 
rical shot. With these it was impossible to secure accuracy 
of aim, or great range or rapidity of fire. They had wooden 


n-carriages, and no means of moving them except the 
fandspike, or rope and pulley blocks. Eight or ten men 
were required to manage each gun ; and there was much 
more danger in loading, as the men had to stand in front 
of the gun to ram home the shot. This also prevented 
them from being fired quickly. 


The gun of to-day is made entirely of steel, and is pro- 
vided with mechanical sppranese ‘for every movement in 
forts, in turrets, or on shipboard. Accuracy of aim is 
insured by rifling, that is, by causing the shot to rotate in 
order to keep it in its line of flight. The length of range 
is increased by having an elongated shot which exposes 
as small an area of cross-section as possible to the retard- 
ing resistance of the air ; and also by the increased pow- 
der cha which the enl powder chamber has made 
it possible to utilise. Breechloading has led to increased 
speed in firing, and has also rendered it possible for our 
large guns, which are 35 ft. to 40 ft. long, to be used on 
board ship. he men in charge are considerably pro- 
tected, by not being exposed in front of the gun. Even 
the loading is self-acting in the smaller field guns ; while 
arrangements are made on forts, and on board ship, to lower 
the gun altogether out of sight while loading. The guns 
are made to revolve, load, return to position, and train 





to firing point, by hydraulic power, so that one man can 
carry out the whole operation, and fire the gun the instant 
it is necessary. 

While the ability of many inventors has rendered all 
this progress = 6, agood deal of it is due to the genius 
and ene’ of two of the past-presidents of this Institu- 
tion—Sir William Armstrong and the late Sir Joseph 
Whitworth. In 1854 Sir William Armstrong obtained 
leave from the Duke of Newcastle to make six rifled guns. 
In these the general principle of construction was nearly 
the same as at present, namely, a central barrel of steel 
strengthened by hoops. He stutes that he desired to have 
steel hoops; but steel not being sufficiently reliable in 
those days he used wrou ht-iron coils. The 8 were 
breechloading, a system which was at first received with 
favour, then abandoned, and now universally adopted. 
The objection made by the naval authorities to breech- 
loading was that the sailors could not manage the requi- 
site mechanism ; but the sailors proved themselves better 
mechanics than was ex 3 indeed I think we may 
take it that every Englishman isa born engineer. 

In 1854 Lord Hardinge applied to Sir Joseph Whitworth 
to make the machinery for the production of the barrels 
for the Enfield rifle. This he declined to do until hecould 
make experiments with a view to determine the proper form 
of rifling and the length of barrel and of shot. The Govern- 


ment agréed he should build a shooting gallery, in which | be desired 


an exhaustive set of experiments was carried out. These 
showed conclusively (as stated in the Times in January, 
1885), what was the best pitch of rifling, what was the 
best form or method of rifling, what was the best length 
of projectile, what shape of projectile afforded the 

test power of penetration, and a variety of similar 
matters ; all these things were removed from the region 
of speculation. The experiments proved, moreover, that 
what was true of small arms was equally true, mutatis 
mutandis, of cannon. 

In 1856 France used some rifled fleld guns in the Italian 
campaign, and this was the signal for the reconstruction 
of artillery in Europe. In 1858 the English Government 
appointed a committee to examine and report on rifled 
field guns. Seven different designs were submitted, and 
eventually the committee reported that it was expedient 
to continue the experiments on two, namely, the Arm- 
strong and Whitworth guns. The Government became 
thoroughly committed to the Armstrong system, first] 
by appointing Sir William Armstrong as head of Wool- 
wich, and secondly by giving a guarantee to a private 
firm at Elswick to manufacture his guns. This was in 
the year 1859; but in 1862 Sir William gave up his ap- 
pointment at Woolwich, and the Government gave up 
their guarantee to Elswick, which has ever since been 
conducted as a private firm. 

The introduction of the mechanical improvements in 
guns necessitated the use of much stronger material than 
either cast iron, brass, wrought iron, or the steel which 
could then be supplied ; and Sir Joseph Whitworth now 
turned his attention to the manufacture of steel. Crucible 
steel alone was used ; but the comparatively small ingots 
that could be produced, and in many cases the want of 
soundness when made, were almost. fatal objections to its 
use for guns. This gave place to the open-hearth process 
with Siemens-Martin furnaces, which at once increased 
the power of producing larger ingots. The want of sound- 
ness in the hoops and tubes still continued. Sir Joseph 
Whitworth overcame it by consolidating the steel ingots 
while fluid under hydraulic pressure. In this system, 
which is still in use, a gradually increasing pressure up to 
6 or 8 tons per square inch is applied, and within an 
hour or less after the application of the pressure the 
column of fluid steel is shortened 14 in, per foot or one- 
eighth of its length; the pressure is then kept on for 


several hours, the result being that the metal is com-| the 


ressed into a perfectly solid and homogeneous material. 

he Government factories continued the use of wrought- 
iron coils and steel tubes ; and it was not until 1880 that 
steel was adopted in the construction of the large Wool- 
wich guns, although in 1872 Sir Joseph Whitworth had 
made four guns of 12 in. calibre and 35tons weight, wholly 
of steel, for the Neptune, which were able to fire a projec- 
tile of over 1000 lb. weight. 

In 1868 Sir Joseph Whitworth advocated the use of 
flat-headed projectiles for penetrating armour under water 
and at angles. From the first he also advocated the 
adoption of long projectiles, even five and six diameters 
in length. This theory is now accepted to a certain ex- 
tent, the length of the service projectiles having increased 
from 1.5 and 1.8 calibres up to nearly 4 calibres long. The 
flat head has never been adopted; but in these days of 
compound hard armour, the racking effect of flat-headed 
projectiles may be worth trial. 

In 1882 four breechloading Whitworth guns of 9 in. 
calibre were made for the Brazilian ironclad Riachuelo, 
which were adapted to fire the modern slow-burning 
powder. The weight of the charge was 200 lb., and the 
projectile weighed 400 1b. A steel shell from one of these 
guns was fired through 18 in. of wrought-iron armour 
with heavy timber and steel ing, and was dug out 
of the sand 17 ft. behind the face of the target, the 
shell being still intact. This is the greatest recorded 
penetration from any 9-in, gun. 

To Sir William Armstrong is greatly due the immense 
improvement in appliances for working guns. He has 
introduced innumerable mechanical contrivances for mani- 
pulating the heavy ordnance, so that now it is easier to 
manipulate a 20-ton gun even without mechanical power 
than it was formerly to handle a 30-cwt. gun. The work- 
ing, loading, training, and aiming of these heavy guns are 
all carried out by hydraulic mechanism ; and in the most 
recent cases arrangements are being made for the guns to 
be loaded at any angle of training, without having to come 
to one fixed loadin ition. . : 

Major Mopcrieff invented the disappearing carriage, 





utilising the recoil of the gun, originally by means of a 
heavy counterweight, and now by means of a hydro- 
pneumatic cylinder, to bring the gun back into the posi- 
tion for firing after it has been loaded underground. This 
system is employed on guns of 5 in. bore and upwards 
to the 68-ton gun of 134 in. bore. A model of the hydro- 

neumatic carriage from the Elswick Works is by the 
0 epea of Captain Noble open to the inspection of the 
audience. 

In a new fort on the south bank of the Tyne, Mr. 
Maxim is trying a new plan of disap ing gun, by 
mounting it on a kind of gasometer, which is raised by air 
pressure and sinks by its own weight. 

In the fort at Dover the turret carries two 80-ton muzzle- 
loading guns, and is rotated by steam power. It is the 
only fort of the kind on our shores; we ought to have 
more. ’ 

At Elswick much larger turrets are being constructed 
for the Italian Government, to carry a pair of 120-ton guns, 
which are to be worked and loaded by hydraulic machi- 
nery ; the turrets are to be rotated by hydraulic power, 
pee / the magazine cranes to be worked in the same way. 
These turrets have the very unusual advantage of ena- 
bling the guns to-be loaded in any — of training : so 
that either the loading can take place immediately after 
firing, without training to a loading station ; or, should it 
to train the guns and embrasures away from 
an enemy’s fire during the time of loading, they can be 
turned to any position which will give the desired protec- 
tion, and there be loaded. With these very large turrets 
the arrangements are such as will give at least twelve 
rounds per hour from each gun, or twenty-four rounds 
per hour per turret. 

Mr. Longridge’s wire gun is coming into favour, its 
great advantage being that large steel forgings are not 
required. By adopting steel ribbon that will withstand 
80 to 90 tons tensile strain per square, inch of section, 
and winding this under tension upon the barrel, a gun 
is obtained possessing very great circumferential strength. 

Mr. Vavasseur has age A re the naval gun- 
carriage, and utilised the hydraulic buffer with a water 
cataract to take up the recoil of the gun. 

After Sir William Armstrong left Woolwich, the 
Government pushed on with the manufacture of the 
wrought-iron coil guns. A large number of new tools 
were designed by our best toolmakers, aided by our 
late member, Sir John Anderson, whohad been appointed 
Inspector of Machinery. To give an idea of the amount 
of work turned out, I may say that, since the introduction 
of rifled guns in 1859-60 down to the present time, up- 
wards of 11,000 rifled guns have been issued from the 
Royal Gun Factory, varying from the 7-pounder of 150 1b. 
weight to the 17}-in, muzzle-loading gun, and from the 
6-pounder rifled breechloader to the 134-in. breechloading 
69-ton gun. For fifteen years Woolwich was practically 
the only manufactory in the country making guns for the 
nation, as the guns ordered from outsiders did not amount 
to more than 1500/. a year throughout that period. The 
threatened war in 1878, the year of the 6,000,000/. vote of 
credit, made the Government review their position, and 
led them to apply to our private manufacturers. I must 
however refer our members to a very important paper read 
by Colonel] Maitland on June 28, 1884, before the Royal 

nited Service Institution, which gives a short history of 

nmaking down to that date. He sets forth the reasons 
or the necessity of re-armament. Down to 1875-76 the 
British artillery, he says, was as good as that of any other 
nation ; but he admits that a period of — then 
followed, and we fell to leeward ; and it was fortunate we 
were not caught napping BB important war. To the 
fact that we no doubt f indhand I think the Govern- 
ment are now fully alive, and are endeavouring to make up 
leeway. They have given out large orders, so that 
the work can go on ily and regularly ; and are not 
waiting for another panic to drive them into abnormal 


expenditure, 
* (To be continued.) 





CuaTranooca.—The Chattanooga Land, Coal, Iron, 
and Railway Company has been formed with a capital of 
2,400,000/., of which 500,000/. is preferred stock. This 
company has purchased 25,000 acres of land in and 
around Chattanooga, the bulk of which embraces the 
coal and iron ore lands of Waldeth ridges, The company 
has contracted for the immediate building of a broad 
gauge railroad from the city to the top of the ridges which 
will penetrate these lands. The compery has also con- 
tracted for the building of three bridges across the 
Tennessee at Chattanooga, one of which is for an ex- 
tension of the Memphis and Charleston Railroad from 
Stevenson, Alabama, to Chattanooga. Contracts have 
been concluded for the erection of two blast furnaces and 
500 coke ovens on the property. 


— 


Tue MingrALocicaL Socrety.—At a meeting held on 
Tuesday, May 10, atthe Museum, Jermyn-street, Mr. L. 
Fletcher, M.A., President, in the chair, the fol'owing 
papers were read: By Dr, Hjalmar Gylling, of Helsing- 
fors, ‘‘ Microscopical Studies on some Eruptive Rocks 
from the Caucasus and Armenia ;” by Rev. Professor 
Bonney, F.R.S., ‘* Note on some Specimens of Glauco- 
e Rock from the Ile de Groix ;” by L, Fletcher, 
A. seus, © On the Crystalline Form of Kreatine ;’ 
Wa Butler, M.A., “Note on ‘‘ Francolite;” by L. 

letcher, M.A., President, ‘‘On the Meteoric Iron seen 
to fall in the District of Nejed, in Central Arabia, in the 
Spring of 1865 ;” by J.J. H, Teall, F.G.S., ‘‘ On a Gra- 
nite containing Andalusite from the Cheesewring, Corn- 
wall.” Professor J. W. Judd, F.R.S., exhibited some 
specimens and sections of Tabasheer and other forms of 
opal, and made some observations thereon, 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 
Compitep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. ; 

The number of views given in the Specification Drawings is stated 
in each case after the price; wi none are mentioned, the 
Specification is not illustrated, 

Where Inventions are communicated from abroad, the Names, 
c&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either per: 'y, or by letter, enclosing 
amount of price and postage, addressed to H. READER LACK, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, giver after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months JSrom the date of 
the advertisement of the pt of a plete specification, 

ive notice at the Patent Office of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


MACHINE TOOLS. 


3104. G. P. Smith, Tunbridge Wells, Kent. An 
Apparatus for Grinding Twist Drills and other 
Tools of a similar Nature with True and Correctly 
Formed Cutting Edges. (8d. 2 Figs.] March 4, 1886.— 
The improved apparatus consists of two uprights W fixed to a 
horizontal bench near the frame of the grindstone of which X Y is 
the horizontal surface on which the drill ig ground. Between the 
uprights W is hinged at G a frame in which is fitted a cylindrical 
body Q which can be rotated in the frame by means of a shaft P 
and handwheel. The axis of the cylinder is inclined to the surface 
X Y of the grindstone at an angle of 50 deg. The cylinder Q is 
bored to receive a drill S, the axis of the drill being inclined to 








that of the cylinder at an angle deg., the twe axes intersecting 
at Sinthe line Y. If the drill be fixed in the bore so that the 
edge of the cutting lip rests on the stone in the line X Y, and the 
grindstone be turned, the cylinder Q being at the same time 
rotated by means of the handwheel, the lip of the drill will be 
forced down upon the stone, and will be ground with a required 
clearance of 10 deg. The wheel running on the stone close to 
the point of the drill regulates the grinding; it also neutralises 
the effects due to inequalities of the stone. The drill is then turned 
round and refixed in the bore, and the opposite lip may be ground 
in the same way. (Sealed March 15, 1887). 


3818. S, P. Graham, Galt, Ontario, Canada. Im- 
provemente in Drills and Bits and Holders therefor. 
(8d. 7 Figs.) March 18, 1886.—Two grooves are formed in the 
shank of the drill which correspond to the jaws or prongs of the 
holder that serves to hold the drill while it is being rotated, so 
that the jaws or prongs in one holder will fit the grooves in drills 
of various sizes. (Sealed October 1, 1886). 


4290. R. Willoughby, Newecastle-upon-Tyne. Im- 
rovements in Guards or Protecting Apparatus 
or Circular Saws or Analogous Tools. (8d. 5 Figs.) 

March 26, 1886.—The improved guard or - nyereey apparatus 

consists of a hood or cover situated over the upper part of the 

saw, and of a shield so arranged that it normally covers the acting 
portion of the saw, but admits of the entry of the material to be 
operated upon, and automatically returns to its normal ition 

when the material is removed. (Sealed September 21, 1886 


5935. R. Denison, Cheltenham, Gloucester. Im- 
provements in the uction of M for 
ae Files and Ras: {1ld. 22 Figs.] May 1, 1886.— 
The file blank is placed on the oscillating anvil b' of the travelling 
bed B which has been previously drawn to the rear end of the 
machine, and the blank is held in position by the tang holder. 
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When the chisel has been adjusted to the required angle of the 
tooth, the lever 95 is lowered, whi:h permits the weighted lever 9 
carrying the ball or roller g? to descend and rest upon the blank 
The machine is then set in motion by throwing the belt on tothe 
Gtiving pulley, thus giving motion to shaft H and causing the 





double cam f to rotate and act upon projection d's, thereby rais- 
finde: & be Gees ch DA ee ee a 
er means 0! | eu 

a is he id by . weighted lever wee soon ;* the hee 

@ cam passes from under the projection spring im’ y 
expands and causes the sliding block and chisel to descend and 
cut the tooth whilst the anvil is stationary. The nut 08 being 
geared with the feed screw a3, a regular and even traversing motion 
is imparted to the bed B by means of spur and bevel wheels, discs, 
and ratchet arrangement L. As the bed is traversed forward, an 





Fig.2. 





incline formed on the front portion of the bed B, acting upon the 
runner r*, at once regulates the pressure or force of blow to be 
given to the chisel. The framing D, which supports the cylinder 
d, is provided with trunnions carried in bearings concentric with 
the axis of the driving shaft F, so that the angle of the chisel can 
be varied and fixed by means of bolts in any desired tion. By 
this means the teeth of the file can be cut either ht into the 
we or to any required angle up to 45 deg. (Accepted March 80, 


6039. A. J. Boult, London. (W. Murchey, Toronto, 
Goes) Improvements in Taps for putting Screw 

(6d. 2 Figs.) May 4, 1886.—The improved tap can 
be set to cut any | a number of threads, and — done so, 
it will be automatically thrown out of action so that it may be 
withdrawn straight out of the hole without the necessity of un- 
person it. The tap consists essentially of screw-cutters fitted 
into and pivotted in slots made in a mandrel having a hole in its 
centre to receive a spindle arranged to expand the cutters, and 
adjustably connected to a cotter extending outside of the drel 
and having a gauge which can be set to come in contact with the 
article being screwed, so as to gauge the depth at which the screw- 
cutting shall cease, and by pushing the internal spindle clear of 
the pivotted cutters, permit their springs to throw them out of 
action. (Sealed August 24, 1886). 


7685. J.8, McCoy, New York, U.S.A. Improvements 
in Percussive Mac weg Mace deg Engines Worked 
ressed Air or (8d. 14 Figs.) June 8, 
1886.—This invention relates to pneumatic devices or machines 
constructed for percussive and motive purposes, in which a piston 
or striker carrying a slide valve is arranged to be reciprocated in 
its cylinder by air under Away forced into or through the 
cylinder. In a drill or planishing tool, the piston or striker de- 
livers a succession of blows upon a spindle carried by the frame of 
the tool. This invention further relates to a pneumatic motor or 
engine in which the piston is attached to and made to reciprocate 
a connecting-rod similar to an ordinary reciprocating steam engine. 
(Sealed October 19, 1886). 


9147. C. Lowell, Boston, Mass., U.S.A. Improve- 
ments in Machinery or at WN for the Manufac- 
ture of Wire Nails. [ls. 1d. 8 Figs.) July 13, 1886.—This 
invention relates to various improvements in that class of wire 
nailmaking machines in which half-dies co-operate in pairs in 
severing a length of wire midway of its length into two parts and 
forming points on the proximate heads of these parts, whilst 
hammers arranged in rs co-operate with the dies in b angene~ 
or forming heads simultaneously on the outer ends of the nails 
or nail blanks held by the dies, two nails being thus formed hy 
one operation. October 29, 1886). 


9202. R. Woodhouse and §S. Mitchell, Brighouse, 
Yorks. Improvements in Guards for Circular Saws. 
(6d. 3 Figs.) July 15, 1886.—The front tace of the saw and the 
upper part of its circumference is protected by a metal guard or 
shield of segmental shape which is attached to an arm that is fixed 
to a sleeve sliding ona hollow upright or standard in the interior 
of which is a nutsecured to the sliding sleeve so, that when the 
screwed spindle that engages with the nut is revolved, the guard 
is raised or lowered, ( ct 22, 1886). 





1575. J. H. London. (H. A. Harvey, Orange, 
New Jersey, U.S.A.) provements in Machines for 
Manufacture of Screws. (8d. 10 Figs.) February 


e 
1, 1887.—The improvements consist in the employment of two 
endwise reciprocating and rocking dies (Figs. 2 and be ers op- 
posed surfaces of which are suitably curved and provided with 
series or systems wer a ribs extending spirally in re- 
latively opposite di ions. Two or more to-and-fro endwise 
movements are im to one die during the time occupied in 
rolling the thread upon a blank introduced between the dies (Figs. 











2 and 8), whilst one to-and-fro endwise movement is imparted to 
the other die during the same time. There is also imparted to 
each of the dies during this period, first a ribed range of slow 
pane Bet mm Mem its longitudinal axis in one direction, 
while the thread is g formed on the blank, and then a quick 
return rocking movement in the opposite direction, after the 
screw-threaded blank has been discharged, and while the dies are 
making their concluding movements whereby they reach the re- 
lative positions which they are required to oan ae 
to the feeding of another blank into the spaces between their 
working surfaces. (Accepted March 9, 1887). 








SMALL TOOLS, 


.| 30. E. Jones, Sw Glamorgan. A Combina- 
tion of a Shovel, Riddie, and Sieve. Sd. 3 Figs.) 


January 1, 1886.—Inventor claims: A shovel stamped, cut, pierced, 
or cast with holes or slots in the bottom pan or and with a 
slide with similar holes or slots to correspond with those in the 
shovel. (Sealed October 8, 1886), 


v 


2690. T. Dunn, Newcastle-upon-Tyne. Improve- 
ments in Miners’ and other Picks. (8d. 11 Figs.) 
February 24, 1886.—This invention relates to an improved method 
of fastening detachable points, and also to an improved manner 
of fastening the head or stock of the pick to the socket of the 
handle. ( October 15, 1886). 


DRAWING, ROLLING, AND FORGING. 


9174. C. M. Pielsticker, London. Improvements 
in Machinery for Cold Drawing Rods and Tubes. 
(8d. 5 Figs.) July 14, 1886.—Inventor claims: A machine for cold 
drawing rods and tubes, consisting of a double-ended screwshaft 
having a crosshead secured upon each end and arranged to be 
operated backwards and forwards; also, the arrangement and 
construction of a double-hinged die whereby it is enabled to adjust 
itself automatically to the line of —— during the operation 
of drawing ; and further, the use of a hollow screwshaft or drawbar 
for the purpose of drawing rods or tubes of an indefinite length. 
(Sealed October 26, 1886). 


9954. J. B. Root, Portchester, New York, U.S.A. 
Rugrovemete in Machines for Welding Metal Plates 
and Tubes, (8d. 7 Figs.) August 3, 1886.—The improved 
machine comprises a clamp C, C for holding the blanks that are 
to be welded together; a blowpipe furnace which is made in two 

rts O, O, arranged to be brought ip contact with the blanks to 
nclose their overlapping edges and confine the action of the jets 
to these edges; and a welding mechanism. The upper jaw of 
the clamp C is movable and is operated from the hydraulic or 
steam cylinders D, D, through the medium of the levers F, The 
heating and welding mechanisms are carried on standards H 
which slide on ways I in the base of the machine, and are moved 
to and from the clamping devices by the stationary screw shaft J 















































a 


The hammers T, T are operated by an arm U which drives its 
motion from a stirrup V attached to a crank-rod W of the driving 
shaft X. The blanks C', C', having teen properly clamped, and 
the parts of the furnace brought into operative position, the 
blowpipe jets are lighted, and the screw shaft J is put into opera- 
tion to move the furnace Q forwards over the blank to bring i's 
edges toa welding heat. Asthe furnace passes beyond the rear 
edge of the blanks, the hammers T,, T, are caused to — 
strike together upon the opposite sides of the heated edges of the 
blank and thus weld them together. When the entire width cf 
the blank has been traversed, the heating and hammering me- 
chanisms are stopped and run back to their former positions. 
(Sealed January 4, 1887). 


MANUFACTURE OF TUBES. 


6262. F. Huggins, Birmingham. New or Improved 
Machinery for the Manufacture of Iron and Steel 
Tubes. [ild. 6 Figs.) May 8, 1886.—The essential parts of the 
improved machinery are two pairs of horizontal rolls and a die 
having a trumpet-shaped axial opening in it. The pair of rolls at 
the end of the machine at which the strip of iron or steel from 
which the tube is tobe made enters, form in conjunction with each 
other a semicircular groove suited to bend the strip of metal 
passed between them into a trough of semi-tubular snape, The 
second pair of rolls consists of two rolls similar to each other, each 
having a semicircular groove so that the opposed grooves have the 
same radius as the finished tube. The die is situated between the 
two pairs of rolls, and has the wide end of its trumpet-shaped axial 
opening turned towards the first pair of rolls. e heated strip 
to be made into a tube, inpenies through the first pair of rolls bas 
a trough shape given to it, and in passing through the die the 
trough-shaped strip is bent and welded into a tubular form, and 
the surface of the tude is improved and the tube drawn forward 
through the die by the action of the second pair of roils. d 
April 15, 1886). 


8635. H. J. Haddan, London. (¥. K. Coas, F. 8. 
Andrews, and A. H. Sawtelle, Boston, Mass,, U.S.A.) Improve- 
ments in Machin for Manufacturing Metallic 


Co) 

Tubes. (8d. 8 Figs.) Faly 1, 1886.—The machine is to mapu- 
facture a tube from two strips of metal, one of which is cciled 

irally around a mandrel with each of the coils in contact, or 
close contiguity with the succeeding one at their next adjacent 
edges, The second strip is also wound in like manner and direc- 
tion about the first one, but so that the joints between the coils 
of the first one shall be covered by the coils of the second strip. 
In so winding the strips, solder is applied to their next contiguous 
surfaces and between the edges of their coils, 20 as not only to 
firmly connect each coil with the next succeeding one in each 
strip, but also to connect the one spirally wound strip to the 
other, the solder between the two constituting of itself an inter- 
mediate solid tube. (Sealed October 8, 1886). 

9420, H. H. Lake, London, (4. K. Eaton, Brooklyn, 
New York, U.S.A.) Improvements iz and Relating to 
Machines for Making Pi or Tubes of Lead or 
similar Metal, and gs Wire therewith. 
(8d. 1 Fig.) July 20, 188¢.—The improved machine comprises 9 











; 
’ 
: 
: 
, 





486 


ENGINEERING: 


[May 20, 1887. 











strong iron table A and a stout frame B carrying a shaft 0 
operated by an eccentric or crank, an extensible connecting-rod 
D and crosshead E ing ble vertical guides. ng 
steel box F is joined to the table by a steel cylinder G having abore 
much smaller than that of the box F. A steel 
smoothly in the bore of the cylinder G, and enters the bore a short 
distance on each downward stroke. A guide K 


G, so that a lead strij 

will be brought over the orifice of the cylinder. 
set in motion it will carry that portion of the lead 
the tube G, so that if the strip be continually 


SSS 


Va 





The lead chamber F is provided with a steel die O having a small 
opening through its inner face gradually e ing towards the 
outside. A steel tube P of tapering form is screwed into the 
chamber opposite the die, leaving an annular space through which 
the lead is forced. The wire or conductor R to be coated is passed 
through the tube P and the die 0, and when the pressure ia 
sufficient within the chamber, the lead forced out through the die 
forms a compact and even sheathing around the wire. The wire 
R is unwound from a reel 8, and on issuing from the die with its 
lead coating, it is wound on a reel 8'. The lead in the chamber F 
is kept at a suitable temperature by means of a burner V. (Sealed 
October 26, 1886). 


HOISTING AND HAULING, 

2034. W. Lumb and R. H. Holt, Brotherod, Lan- 
caster. Improvements in Hoists or Lifts. (8d. 2 Figs. 
February 12, 1886.—Thef rod ¢ is connected to the i chain 
ati, but so that the weight of the cage is not on it. is rod 
passes down the back of the cage, and is kept in position by 
fers d, which will allow it to — easily when required. If the 

isting chain breaks, then the rod ¢ drops, carrying with it the 
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in f on which the inner ends of the bars e, e are mounted, and 
us they drop too, but as the bars rest on the bottom of the slots 
in the brackets g, the outer ends of the bars e, ¢ are into 
contact, and forced into the sides of the lift well, and thus the 
Garonne from falling to the bottom. (Sealed February 
»t 
5272. A. Bonnet, Paris. its in Safety 
Apparatus for Use in ering Goods 
or other Bodies, (6d. 4 
tion relates to an improved com 
id below the point of fracture the means of suspension, such as 
a linked chain and a containing tube in which it can fix itself, so 
as to support at the point of attachment the loads automatically 
by the action of the weight itself, and without the aid of any other 
accessory mechanism, (Sealed September 28, 1886), 


5408. W.R. Green, London. rp tty oo Lifts 
and Hoists and the like, (8d. 5 .) April 19, 1886.— 
The gear is made ae | by means of rubbing pieces and 
projections connected with or forming part of the driving wheel. 

ne tes the brake Tos 

opera’ e for 
1886). 


A secondary brake arrangement is 
driving wheel by the same movement 
arresting the load. (Sealed October 22, 


H. C. Walker and BR. 
tin 


tron: 


bottom 
that the cages are properly guided by them whilst passin 
one shaft to the other, (Sealed September 17, 1886) ,) 


GRINDING AND CRUSHING. 
3963. G. F. Redfern, London, (C. Klammt, Stettin, and 
Brignak and Hubner, Monnhete, gy 5 nb ve é te 
e-Crushing Machin . Figs. arch » 
1886.—The improvements relate or ble stone-breaking ma- 
chine consisting of a stone breaker, a travelling band which serves 
to convey to the stone breaker the atones thrown or fed thereon, 
and an elevator which lifts the broken stone up toa conical 
sorting sieve from which the broken stones fall d into a 
truck or cart. All these parts are mounted on a frame carried on 
wheels. (Sealed September 3, 1886). 


lunger fits | lind 
of a ay sah for the length of the drum, (Sealed August 
5791. J. 
he Caloris” U.S.A.) 
and Pulv 
ead’! The improved 





5734. J. R. Alsing, London. An ved 
Mill. (6d. 5 Figs.) April 27, Pree ne 
relates to triturating mills in ulated substances are intro- 


duced together with a quantity of balls or pebbles in a cylindrical 


drum and are reduced to an le powder by the grinding 
action of the balls due to the revolving of the drum. According 
to this invention the drum is simply a revolving receptacle in 
which are clam lengthwise a number of mht coma | * 
ers. The jars are independent of one another i, 
with different contents, and the number which can be worked at 


2 age Ng Francisco, 
Figs.) April 28, on 


(6d. 7 
machine consists essen’ of a casing 

suppo' by and revolving with a horizontal shaf lining peony 
1, and a vertical annular screen. (Sealed August 

PUMPS. 


a crushing 
24, 1886). 

2609. W. F. Mattes, Scranton, Penn., U.S.A. Im- 

eevomens in Pumps. (8d. 4 Figs.) February 23, 1886.— 
8 invention consists in various constructional improvements in 
reciprocating piston pumps. (Sealed September 21, 1886). 

3838. W. Hucks. London, Im; ents in Rotary 
Pumps. (8d. 2 Figs.) March 18, 186. The cylindrical ew | 
casing is provided with an outlet A and an inlet B. On the shaft 
E Lave | through the pump casing ig keyed an eccentric disc C 
notched in such a manner as to form blades D, To rings or straps 
G fitted on the sides of the disc C, is bolted or cast a blade H in 
such a manner asto saddle the disc C and its blades D. The 
rotation of the eccentric disc C imparts an eccentric motion to the 
rings or straps G and consequently a rising and falling motion to the 








blade H, coueing. the latter to slide on the face of the moving centre 
J, it being held thereto by the pressure of the outflow liquid. 
The blade H is constructed at pay K, K at its junction with 
the ringsG to form a shield or saddle for the notched portion of 
the eccentric disc to ae pty and in such a manner as alw: 

to leave one blade D in the shield or saddle, wa 
passing the outlet A to the inlet B. During i 

motion the blade H closes at Lagainat the 

dotted lines inthe figure. (Accepted March 12, 1887), 


PAPER-MAKING MACHINERY. 


P+) Ww. ¥2 a London, (VW. - Edwards, meng 
ew Jersey, U.S.A. jprovemen' and Relatin 
Paper. Makin itachinos sg a rae January 12, Te 
The object of this invention is to produce a paper machine in 
which the transfer of the paper pulp web by manual labour and 
the distortion of the web incident to this operation is avoided, and 
in which the web will not be run wards as is common in such 
machines, or entail any obstruction over a wire apron as a 
former for the web. The Pulp flows from the pulp vat A on to the 
former or endless wire apron C, which has a shaking motion im- 
pees to it for distributing and felting the B a4 upon it. Liquid 
rains from the = through the apron, en the aprons C and 
G pass between the couch rolls D, liquid is expressed from the 





pulp. Some is absorbed by the felt apron G, The pulp then 
adheres to the apron G, leaving the apron C, and is carried along 
directly forward from the couch rolls on the underside of the 
lower portion of the apron G. On passing around rollers the 
side of the apron G to which the pulp adheres becomes the upper 
side, and in passing between the press rolls H, comes into contact 
with thefelt apron J. As the endless apron G has already become 
saturated, the flow of liquid, due to the pressure of the rolls H, 
is greater into the apron J than into the apron G. Consequently 
the paper pulp adheres to the apron J rather than to the apron G, 
so that the pulp is transferred from the upper side of the apron G 
to the underside of the — J. After passing with the latter 
between the rolis L, the paper runs reund guide rollers R to 
and around a drying cylinder M. (Sealed January 4, 1887). 


6585: J. G. Dunbar, Currie, Midlothian, N.B., and 
Mackenzie, La an pa Improvements in Ap- 
tus for Regulating Supply of or Stuff 
Paper- Machines. j8d. 2 Figs.) May 17, 1886. 
—The improved apparatus comprises a float situated in the pulp 
vat and arranged to open a water-supply valve more or less 
according to the density of the pulp or stuff, and apparatus for 
ose) pulp or stuff and the added water. (Accepted March 


MISCELLANEOUS, 


3137. H. H, Lake, London, (L. Belden, New York, U.S.A.) 
Improvements Hydraulic atus for Use 


Tools of Various 18d. 5 INge] 

March 5, 1886.—The object of this invention is to produce a portable 

ic pressure to perform work 

used in any position. 

taini ter or other liquid, formed i areal with tee fog ——— 
ng water or other liquid, fo: ni inger 

A',and of an extension A? in the shape of the letter J. The movable 

instrument used in the tool derives its motion from a piston B fitted 

in the cylinder A. In the rod of the piston B isa cavity 

6? in which operates a plunger C which penne eg ee. 

box in the head of the cylinder and ends in a handle Cl. A spiral 

spring C* moves the plunger outwardly. The plunger is forced 





inwardly by placing the of the hand upon the outer side of 
eg ee peply oe cen e finger pieces Al, and then contracting 
the hand so as to move the handje towards the finger pieces. It 
is intended that the plunger shall be forced inwards to its full 
extent and then allowed to be moved outwardly by the } ay cz 
alternately. Liquid contained in the cylinder A will flow into 
the cavity b? during the outward movement of the plunger C, and 
will be forced from thence into the cylinder A at the other side of 


the piston B when the pave i is moved inwardly. The movement 
of the B is not lered with by the liquid contained in 
the cylinder A underneath the piston, because the annular dia- 

hragm G (the inside of which communicates with the atmosphere 
Gaack a vent hole) is free to yield and expel air sufficient to 
accommodate the liquid. The movable instrument used in the 
tool is thus forced with great power towards the J-shaped exten- 
sion A?, (Sealed March 1, 1887). 


6273. V. N. Goldsmith, London. (W. R. Sanders, 
Palermo, Sicily. Improvements in Machinery for 
Facilita Rock- under Water. (8d. 2 Figs.) 
May 8, 1886.— invention relates to the method of drilling 
holes under water by means of drilling m ism carried on a 
float or barge provided with legs which can be thrust downwards 
and made to Cher upon the bottom. The improvements consist 
in the arrangement of poles sliding in eyes or sockets fixed to the 
exterior of the float or barge to enable the float or barge to rest on 
the bottom of the water ; in the arrangement of jibs and chains for 
hoisting and lowering the poles ; in the arrangement of chains 
and winches for ing the float or barge from the heads of 
the poles; and in the arrangement of pump and water tanks by 
means of which the weight upon the heads of the poles can be in- 
creased so as to augment the immobility of the float or barge. 
(Sealed April 7, 1887). 


(Cc. W. Conner New York, 
Co 


r 

3 8.) June 15, 1886.—Two 

mereury vessels connected by a mercury pipe are arranged one 
above the other near the bottom of the mine or other locality from 
which water is to be raised. From the upper vessel lead suction 
and discharge pipes, and a pipe through which water under pres- 
sure is supplied leads to the lower vessel. Enough mercury is 
employed to about fill one vessel and the pi oerer | the 
vessels. When water under pressure is supp lied to the lower 
v the mercury in the latter is forced into the upper vessel, 
and displaces through the e pipe any water contained in 
it, and when the lower vessel is eved of pressure, the mercury 
returns to it by gravity, and the space created in the upper vessel 
the fall of the mercury will fill with water through the suction 

pe. (Sealed October 1, 1886). 

8410. H. H. Lake, London. (C. G. Paulson, Linwood, 
Penn., U.S.A.) Improvements in A tus for 
Grinding or Sharpening the Knives o: and 
Rea) Machines. (8d. 4 Figs.) June 25, 1886.— im- 

rov ding apparatus comprises a grindstone consisting of 
wo circular discs having their edges bevelled off and separated 
by a disc of smaller diameter so as to form a space between the 
two grinding discs with the we of grinding the two adjacent 
edges of two moving machine blades to a perfect bevel at once 
without any danger of grinding into and weakening the bar to 
which the blades are attached. (Sealed October 29, 1886). 


1996. J. Carnick, New York, U.S.A. Improve- 
monts in the Process of, and Apparatus for 
Powdered . (8d. 2 Figs.) February 8, 
1887.—A suitable quantity of milk is first treated in a well-known 
way to extract one-fourth of its cream, and is then admitted by the 
pipe E to the evaporating cylinder A which has been warmed up b 
the admission of hot water to the jacket. After the milk is well 
warmed, the agitator D is slowly started. The exhaust pump T 
and the condenser S are kept in operation till the milk under 
treatment is completely dried and gery The temperature 
is maintained at about 150 deg. r., and the agitation is con- 








tinued until the milk is Lewes ge to a thick 
much like ordinary conden milk finely gran’ 

cane sugar is now gradually fed into and m' with the partially 
concentrated. milk, and soon causes it to lose its viscidity and 
become friable. The r crystals or granules become permeated 
and coated with rich thick milk, and before the sugar can dis- 
solve, the milk assumes the granular form, and is readily worked 
by the spiral agitator D. e evaporation is. continued till the 
whole of the is brought to a dry granular condition. The 
granular powder which may then be taken from the pan, and 
ground very fine in a suitable mill, constitutes without any further 
treatment a marketable article of powdered milk. (Accepted 
March 9, 1887). 
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14-FT. BEETLING MACHINE AT THE MANCHESTER EXHIBITION. 
CONSTRUCTED BY MESSRS. J. H. RILEY AND CO., ENGINEFRS, BURY. 


(For Description, see Page 492.) 
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THE NATURAL HISTORY OF LOCAL / that Collier-fold had opposed them so bitterly, and 
BOARDS such a feeling had been raised, that, even if willing 

j | now to come in, the promoters would not take them, 

VI.—Tue Computsory Boarp. | believing that harmonious working with such oppo: 
(Concluded from page 439,) | nents would be impossible. The legal representa- 

THE second inquiry was held in 1873, four petitions | tives of a private company asked how long it was 
being considered—first, that of North Bareacres ;| since the opinion of ratepayers on the subject of a 
second, that of 400 ratepayers of North Bareacres, | district for the whole township was taken—a perti- 
who wished to be annexed to Low Bethel; and/ nent question, for the reply showed that it was 
third and fourth, those of the Low Bethel Local | before any knowledge of the all-important Public 
Board, and of their ratepayers respectively, for the | Health Act of 1872 could have been grasped by the 
same purpose. All the petitioners were repre-/| people at large—that famous Act by which it was 
sented, as well as the High Bethel Local Board. decreed that all England, except the metropolis, 
Proceedings were commenced by the Commis-| should, for the purposes of public health, consist of 
sioner, who defined the objects of inquiry, and | urban and rural sanitary districts, leaving no course 
stated that he had received a letter from the High | alternative to the election of a local board but the 
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solute need of union for the efficient drainage of 
both districts, there being only room for one proper 
intercepting sewer along the populous "margin of 
the beck, such sewer being equally serviceable to 
both ; (4) the question of private roads, many of 
which were so located in Bareacres, that no outlet 
could be had either to the railway station, or to the 
world at large, except by using extensively roads 
made and maintained by Low Bethel ; and (5) the 
non-community. of the Bethel-side district with the 
residue of Bareacres, by reason of which, friction 
would inevitably ensue if yoked together ; all of 
which evils, he contended, could be avoided in no 
other way than by cutting out the Bethel-side 
section, and handing it to Low Bethel, with whose 
ratepayers, their progenitors, they had that com- 


Bethel Local Board expressing a trust that this | yoke of the Board of Guardians, who, by that Act, | munity of interest and feeling necessary to insure 


inquiry would not prejudice the right of that Board | constituted the rural sanitary authority. The just 
to ask at some future time for a slice of the Bare-| inference drawn by the questioner was that the 
acres territory, at ‘which he remarked that Bare-/| operation of that Act, when fully understood, would 
acres seemed likely to disappear altogether like the | probably put a very different complexion on the | 
carcase before the vultures. Certain common-place | views and action of the malcontents, especially, he | 
objections to locus standi were overruled after in-| might have added, when they surveyed their hungry 
fallible signs of a keen and determined spirit from enemies on the frontier. But danger from without 
a crowded audience. Evidence was then taken in| had not yet driven forth the intestine warfare that 
favour of the first petition for a North Bareacres distracted them. 
district, | The promoter’s case being closed, the solicitor to 
Details of sanitary wants, defective water supply, | the opposition rose. He represented the joint 
and road and lightir g deficiencies, were given and | forces of the disaffected Bareacres men, and the 
not disputed, all parties being agreed as tothe need Low Bethel Local Board. His points were : (1) the 





of local government in some shape. Then the in- badness of the boundary on their side for all pur- 
ternal disputes were sifted, and important witnesses, poses of administration, leading to complications, 


harmony of working.« The benefits they had 
already enjoyed from the local government of that 
district impelled them irresistibly to secure a greater 
share in these blessings. Detractors said that 
the local board had sought to avail themselves 
of the differences of Bareacres for their own 
ends ; this he denied with warmth, saying that they 
were solely impelled by the wish of the people 
themselves ; remarks which, we regret to say, 
elicited a sarcastic chorus of ‘‘Oh! oh!” from the 
men of Bareacres. Low Bethel, he contended, 
wish to annex Bethel-side not for its own selfish 
interests, but for the commen benefit of all, Bare- 
acres included ; with which magnanimous avowal he 
closed amidst a storm of ironical cheers. 





as usual, uttered statements that were afterwards disputes, expense, and inefficiency ; (2) the pre- 
used against them ; saying, amongst other things, carious and complicated water supply ; (3) the ab- 





To this address a host of witnesses were called, 
chiefly non-scientific men, whose crogs-examination 
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afforded full scope for the peculiar talents of the 
counsel for Bareacres. He was the leader of his dis- 
trict, and the terror of timid witnesses. His massive 
and powerful frame and portly dignified carriage, 
were set off by aseverity of voice and manner rarely 
excelled by the greatest of his brethren. He de- 
fended his clients at every point, using every device 
of logic, rhetoric, and casuistry. Many of the wit- 
nesses had signed both petitions—an awkward 
position accounted for partly by the popular ten- 
dency to sign all petitions; but chiefly on the 
principle of second thoughts, the first petition 
having been signed in ignorance that a better one 
was in store. These gentlemen were harrowed and 
sifted for the benefit of the audience, who were 
delighted with their leader. One aged man trembled 
under the rack, and great drops of sweat stood on 
his furrowed brow. His solicitor intervened, saying 
to the tormentor : 

‘* You must bear inumind the witness is a very 
old man.” 

CounsEL (sternly) ; It is not a question, Mr.——, 
whether he’s a very old man or not, but whether 
he signed the first petition. 

Opposing witnesses who had their business in 
Low Bethel—which was still undrained—but had 
left to reside in Bareacres, were asked if they had 
come for sanitary relief ; and were also asked, but 
could not say (ironical cheers) how it would affect 
their large rates in Low Bethel to be joined with 
Bethel-side. They were also asked whether the 
rateable value of Bethel-side was not the very cream 
of the township, and would be a nice moderator of 
the heavy rates of Low Bethel, which they could 
not deny. Signs of haste ap d in the getting 
up the opposing petitions, and some witnesses were 
very hazy as to the meaning of what they had 
signed ; whereupon it was suggested that the in- 
spector, without more ado, should set them aside 
as worthless, which, however he did not do. 

A few of the opposition witnesses were big men 
at home, and one of them made such lengthy state- 
ments that he was at last cut short by the inspector 
telling him, amidst great laughter, that he had not 
come to listen to speeches. A great point for the 
promoters of the North Bareacres scheme was to 
show that no ratepayer of any weight who had not 
also large interests in Low Bethel was in favour 
of the partition of the township; the deduction 
being that such as did so vote were solely influenced 
by self-interest in seeking to hedge ; and to say the 
truth, no such single-voiced ratepayers could be ad- 
duced by the opposition. Canvassing witnesses got 
rough handling, and seemed to have secured at 
least a part of their signatures as much by pertina- 
city as by conviction on the signer’s part. One man 
sued for two hours, until the wife said in despair, 
‘Sign it, Jack, and let’s get to bed.” 

The engineer's evidence was interesting. He 
had designed a scheme of main drainage for Low 
Bethel, which, he said, would serve both districts 
equally, so far as the boundaries were conterminous; 
the outfall passing in and out of both, according to 
the building obstructions encountered on the beck- 
side, while 700 yards of it lay in Bareacres. The 
effect of the boundaries, he said, was to dovetail 
the districts into one another for nearly a mile at 
the cost of the greatest inconvenience. 

Promoter’s CounsEL (pompously): Pray, sir, 
what do you mean by dovetailing ? 

Witness (smiling and leaning forward): That, 
Mr. Counsel, is dovetaiiing (interlocks the fingers of 
both hands aud presents them to counsel. Roars of 
laughter). 

The witness then unfolded his plans and demon- 
strated that the undefined boundary extended 
through the centre of four large factories, in one 
of which there had been a serious dispute pending 
for years, each township claiming one and the same 


section of a building ; the unhappy owners of which 
had actually been made tc pay rates for it in 


both townships. He then went into the question 
of water supply, showing that Low Bethel, not- 
withstanding its luckless water history (see No. V., 
the Laissez-faire Board) were able to guarantee a 
sufficient future supply to cover all wants, the 
service reservoir of the Triple Alliance practi- 
cally commanding the highest levels of Bare- 
acres. Finally, he stated that there were in Bare- 
acres four streets which could not possibly be 
drained, without the drains passing first through 

t of Low Bethel, then through Bethel-side, and 
ast through part of Low Bethel again—a state of 
things to cause perplexity in construction, main- 
tenance, and treatment of sewage, and pointing to 





a revision of the boundary as the sole remedy. 
Cross-examined as to the ratal advantage to Low 
Bethel in case of annexation, he said the advantage 
would be material with proper management, but 
that Bethel-side would gain owing to the greater 
concentration of rateable valuein Low Bethel. He 
then retired with the blind consciousness of a man 
who thinks he has laid the foundation of an im- 
movable case, not yet knowing the way of high 
departments. This brought the second day to an 
end, when the inquiry was adjourned for a fort- 


night. 

Phe delay gave time for reflection to the malcon- 
tents at Collier-fold; and forgetting that robust 
publi¢ health which necessitated a starving sexton, 
consented to sacrifice themselves for the unity of 
the township. A meeting was held at that place, 
when the whole township, so a solicitor wrote to 
the inspector, adopted the Local Government Act 
of 1858 ; ‘‘ which,” said the latter, when the forces 
were reassembledat the adjourned inquiry, ‘‘ seemed 
to supersede everything and everybody.” How- 
ever, when the sanguine solicitor sought his 
locus standi, it was refused owing to the resolution 
not having been sent through the Local Govern- 
ment Board, which, as all men should know, is 
the sole recognised channel for such communica- 
tions. A fourth petition had been sent in by Low 
Bethel increasing their self-sacrifice, and asking 
to be saddled with the whole rateable value of Bare- 
acres ; while he had notice from Whitehall of the 
reception there of a fifth, several yards long, from 
High Bethel, which had at last been persuaded 
against its own interests to share in the partition, 
and modestly sought for the rich slice of the doomed 
district on that side contiguous to the High Bethel 
boundary. 

The proceedings recommenced by the winding up 
of the Low Bethel case, whose concluding wit- 
nesses were sturdy working men with a broad 
northern humour that enlivened the proceedings. 
Nothing excited more merriment than the expres- 
sion ‘* United Bareacres,” which was occasionally 
dropped. It was regarded as the ne plus ultra 
of imaginative power. Then came the case of High 
Bethel, the lines of which ran parallel with those of 
their friends on the southern border; and the 
fourth day was commemorated by the oratory of 
counsel, amongst whom the Bareacres representa- 
tive distinguished himself, rising to the occasion 
and denouncing the foes of Bareacres, amid great 
applause, as birds of prey swooping down on a 
defenceless lamb. 

After the engagement was over, the wiles of 
diplomacy had their turn; and deputation after 
deputation from every quarter beset the autho- 
rities at Whitehall. How futile these deputations 
are, and how cogent and all-powerful the merits of 
the case, everybody knows; yet the temptation is 
always irresistible, and everybody acts in cases of 
district extension as though nothing were to be 

ot without favour. Then came a period of long 

elay, in which the sewer authority had leisure to 

consider their position. They looked into the 
Public Health Act of the preceding year. Like 
the sluggard, they said, ‘‘A little more sleep, a 
little more slumber, a little more folding of the 
hands to sleep ;” and in pursuance of the sole 
alternative offered by the said Act, they still put 
aside the idea of a Local Board, and elected to put 
themselves under the sleepy governance of the 
Board of Guardians; who, however, wisely de- 
clining, so far as possible, the responsibility of 
governing so ungovernable a race, delegated their 
authority to a Parochial Committee consisting 
partly of guardians and partly of others rated in 
the township to the relief of the poor, as empowered 
by the same Act. This Committee immediately 
armed themselves with an engineer, and instructed 
him—at a very cheap rate—to get out a very costly 
and comprehensive scheme of main drainage ; 
which, it is thought, was only to be used as a shield 
against aggression; and having served its tem- 
porary purpose, would then be thrown aside. 

The weight of deputations did not appear to 
stimulate the Local Government Board to a speedy 
decision, and the whole year passed away in suspense, 
the calm of which was only disturbed by a civil 
action for slander, followed by a trial for perjury, 
both of which sprang out of the furious passions 
engendered by the strife over township matters. 
Towards the close of the year the Low Bethel Local 
Board were agitated by an intimation from head- 
quarters that a specific modification of their pro- 
posed boundary must be made, and a fresh petition 





deposited, after which a new inquiry would be held, 
A plan defining the proposed modification was 
enclosed, and although their share of Bareacres was 
curtailed by nearly 300 acres, the loss was only in 
agricultural land. So they rubbed their hands with 
complacency, regarding all further movements as 
forward steps in a foregone conclusion. 

In the beginning of the following year, the third 
inquiry was held. The three townships of Bare- 
acres and High and Low Bethel were represented 
as before ; but now a new combatant appeared on 
the scene—the borough of Highandry, the original 
owners of the precarious water supply in which 
Bareacres had starved at third hand. Jealous of 
their water limits, which were ampler than their 
supply, they were not disposed to tolerate inter- 
lopers ; and were determined, if possible, to prevent 
Low Bethel from relieving any part of Bareacres 
from their normal condition of intermittent drought. 
They were represented by their able town-clerk, 
whose keen wit and acumen more than equalised 
the legal odds against Bareacres. A wily but un- 
successful attempt was made on behalf of Low 
Bethel to commit the inspector to the proposition 
that inasmuch ag their proposed district had been 
carved out by the Local Government Board, the 
inquiry, so far as concerned them, was a mere for- 
mality, and evidence superfluous ; and it was well 
he had all his forces arrayed, for this proved the 
toughest combat of the whole, ranging over five 
days. Weneed not recapitulate the evidence of 
the last inquiry. This time the struggle turned 
principally on the water question, Low Bethel and 
Highandry each crying up its own resources and 
damnifying those of its opponents. ‘*Low Bethel 
would fail,” said Highandry, not being ignorant of 
the famous history of the Triple Alliance. ‘‘ High- 
andry had failed,” said Low Bethel. Both had 
passed through the same ordeal; for the great 
moorland sieves which Highandry then called reser- 
voirs, were in a perilous state, the terror of the 
valleys below them, and mostly undergoing, or 
doomed to undergo, reconstruction. But the engi- 
neers each living in a glass house discreetly threw 
no stones, 

On the question of prices, it was alleged, that 
while Highandry only ed 6d. per 1000 gallons, 
the companies through which its water filtered, 
charged 13d. for manufacturing and 2s. 4d. for do- 
mestic purposes ! Low Bethel charging its Bareacres 
customers 6d. per 1000. -This thrust was cleverly 
retorted ; and a principal Low Bethel witness was 
asked if he did not know that while their scale for 
water was low for rich men, it was cruelly high for 
poor men, the rate 3 per cent. and 10 per cent. re- 
spectively on the rateable value; as a rejoiner to 
which one witness inveighed bitterly on what 
he termed the extortionate policy of Highandry 
in getting a large congerieg of districts to become 
absolutely dependent on them for water, at an 
out-district rate of 6d. per 1000 gallons, and then 
going to Parliament to get it raised to 9d., which 
they succeeded in doing ; and with great justice, as 
it was clearly proved that the water had cost them 
much more than 6d. This was avery important 
witness, and when he came under the cross- 
examination of the town-clerk he was charged with 
‘throwing dirt” at the borough that gentleman 
represented ; whereupon ascene arose. The wrath- 
ful witness drew back his chair and flatly refused to 
answer another question until the ugly words had 
been retracted ; and as his adversary had but given 
him change for his ‘‘ extortionate,” the inspector 
stepped in, and by getting each to withdraw, healed 
the breach. 

The big counsellor for Bareacres suggested that 
the two townships could unite for drainage pur- 
poses without being under one Board. ‘‘ Ay, they 
can,” said the inspector, ‘‘ but would they?” And 
as the lawyers wrangled, he suggested that if ever 
the three places were to be united it would not be 
by lawyers. The fourth day was signalised by a 
portentous estimate from the Bareacres engineer, 
who earned his brief by stating that the cost of the 
drainage of the whole township would be 36,000I., 
5000/. of which would easily drain Bethel-side, the 
part proposed to be taken by Low Bethel. Now, 
as the rateable value of Bethel-side was 20,000I., 
and that of the whole township only 30,000/., it 
was thus mathematically demonstrated that the 
main drainage of Bareacres, when despoiled of 
Bethel-side, would cost 1000. over and above thrice 
its rateable value, or one-half more than its lawful 
borrowing powers, unless a special Act were got. But 
the evidence was really too good ; and a little cross- 
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examination brought this scheme in the air down 
like a house of cards into the dust. No sections 
were forthcoming. They had been left at home as 
useless ; but the engineer was plainly told he had 
taken none, and his evidence went for what it was 
worth—a key made to fita lock. And then, after 
five days of wrangling, the third inquiry came to an 
end. 

High and Low Bethel went away hopeful, nay, 
confident, and discounted their several accessions 
of territory. But time passed without news, until 
an event happened that entirely transformed the 
aspect of affairs. A Liberal Government—at that 
time the constant and disinterested friend of large 
urban districts—disappeared, and their opponents 
took their seat on the Treasury bench. High and 
Low Bethel trembled. They were strongholds of 
dissent and radicalism, and thought they had every 
reason to fear the change, believing that party and 
not sanitation would be the arbiter. They saw no 
friends at court, but rather, their troubled con- 
sciences told them, ancient and inveterate foes, who 
would not, if they could help it, decree the parti- 
tion of Bareacres. We who see between the scenes 
know better; we know how little these things count 
for in the pure air and dry light of official bureaus, 
where all public matters are discussed in vacuo. 
But still, curiously enough, this very extension, 
carved out after two inquiries by the very hand of 
Whitehall itself, never came to pass ; no doubt a 
coincidence, and nothing more. At the end of 
another year a letter came to the Parochial Com- 
mittee bearing the seal of the Local Government 
Board, and saying that Bareacres was to have a 
final opportunity of adopting the Act for the whole 
township ; but that it must be distinctly under- 
stood that the Board’s consent would only be given 
on the understanding that the necessary works 
should be proceeded with immediately after the 
election of a Board. ‘*Ah,” said our conscious 
opponents, ‘‘some enemy hath done this thing.” 
They knew the game was up. 

There was no doubt of the result. Weakened by 
civil strife, their hearts had burned to see them- 
selves surrounded by hungry foes, with, as they 
thought, mouths full of fine words and hearts full 
of greed. Though they little loved a Board of their 
own, they loved an alien Board still less ; and they 
saw that to save the partition of their beloved 
Bareacres, they must make a merit of necessity, and 
accept the lesser of two great evils, A last meeting 
was convened, and five hundred men of Bareacres 
assembled, sobered and humbled by experience. 
A strong body of police were in attendance to pre- 
vent riot, but there was no need of them. Perfect 
peace and unanimity reigned, and achorus of cheer- 
ful laughter greeted the chairman’s humorous re- 
mark, ‘‘Here we are again!” They knew they 
were come to save the township from partition and 
parochial annihilation, and felt happy, even in the 
eating of theirown words. One dissentient main- 
tained the traditional spirit of Bareacres, when the 
question, shall Bareacres be a united district, 
ay or no, was put; and 499 agreed. Then they 
dispersed in peaceful congratulation. Thus, after 
a continuous struggle of three years, the district, 
under coercion from without, accepted as their 
wedded wife a Local Board—the former object of 
their utmost contempt and hatred. For par amours 
they had taken, first, the Sewer Authority, and then 
the Parochial Committee, with whom they held soft 
dalliance, toying and trifling with a nuisance here 
and a nuisance there, or with this or that encroach- 
ment, or road repair. But now under the guidance 
of their new mistress—the Compulsory Board— 
they entered upon the real duties of their sanitary 
career. The blessing of Whitehall was upon them ; 
the blessing of a department, glad to be rid of so 
onerous a question ; and to say the least, the be- 
nighted district of Bareacres, in sanitary prosperity, 
soon justified its ‘existence by distancing its am- 
bitious neighbours. 

Being admonished at the outset, the reader will 
not expect elaborate details of the acts of the Com- 
pulsory Board. Its special claim to a chapter in 
this book of natural history lies in its process of 
“* engendrure” as Chaucer calls it ; and this process— 
accomplished in a delirium of storm and passion— 
we have chronicled in sober words. Else we could 
lengthen our story, showing how little, except in 
energy, the Compulsory Board betrayed its origin ; 
how it speedily outstripped its grasping rivals in 
the maturing and carrying out of a scheme of main 
drainage and sewage treatment; how it took the 
lead and raised the question of an imperial trunk 








scheme, with which the whole valley has trifled for 
ten long years, and which, however acceptable to 
Whitehall, is scarcely likely to be carried out by a 
little valley, the waters of whose little beck are so 
greedily utilised by the mills and dye works that 
even the contribution of the sewers cannot be treated 
with disdain, and hurried past its six miles of busy 
factories ; how the words of the inspector—‘‘ They 
can unite for drainage purposes ; but will they ?’— 
were prophetic in their implied meaning ; and how, 
finally, that at the present time, after a career of 
good works, Bareacres, though still languishing for 
water, has vindicated its position in the comity of 
Local Boards. 

To conclude, the morals to be drawn from this 
example are chiefly : first, that the day is past for 
the successful shirking of sanitary duties, and that 
if the people of a populous parish will not them- 
selves take the initiative, they will soon find neigh- 
bours ready and willing to assume the responsibility 
of governing them ; second, that the spur, coercion, 
is still, as it ever has been and ever will be, potent 
in developing the lawful energies of a lazy or wilful 
community ; and third, that although our valuable 
public health code gives ample power to the Local 
Government Board for forming extended districts, 
nothing is rarer than their formation without a 
private Act of Parliament. Fate apparently has 
decreed the vitality of parochial divisions in respect 
of Local Board amalgamations ; else how shall we 
account for the failure of so many attempts in cases 
which have possessed every merit except that of 
perfect agreement between the annexors and the 
annexed? If this agreement is to be the condition, 
why not stipulate it, and so save much heartburn- 
ing and hard cash? After which, the first petition 
for annexation will be contemporary with the Greek 
Kalends and the millenium. boundaries are 
far more sacred to John Bull than local govern- 
ment. ‘‘ Cursed be he who shall remove his neigh- 
bour’s landmark.” 
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Lloyd’s Register of British and Foreign Shipping ; Uni- 
versal ister. From April 1, 1887, to March 31, 1888. 
London : Published by Lloyd’s Register. 

THE second annual publication of ‘‘ Lloyd’s Uni- 
versal Register of Shipping” has made its appear- 
ance. Unlike the ‘‘ Register of Classed Ships” 
this book must be interesting even to those uncon- 
nected with shipping, for the statistical tables, 
which were very complete in last year’s edition, 
have been considerably increased, and the book 
now contains summaries of almost all points con- 
nected with shipping. Three of the most important 
additions are, a list of all the ships ranged accord- 
ing to their tonnage; a list of captains of the 
various firms ; and a list of all wet and dry docks, 
&c. A perusalof some of the other summaries is 
satisfactory in so far as it shows that foreign bounties 
have a less injurious effect than might be expected, 
and that in spite of bad times the percentage of 
ships built in. England and those owned by Eng- 
lishmen is as high as ever. 

Very important additions have been made to the 
section of the Register dealing with the world’s 
navies. A Table of heavy guns has been added in 
which their principal weights and dimensions are 
given, and also the number of each type mounted 
in the various fleets. Most of the particulars are 
said to have been obtained from official sources, and 
as details are given of more than 150 different 
types, this Table is undoubtedly the most complete 
one of its sort. 

A very interesting use has been made of the in- 
formation about penetrative power of the various 
guns by ranging all ships carrying 6-in. guns and 
above in the order of their heaviest guns. In 
another Table all armoured ships are again ranged 
according to the protection afforded by their armour, 
so that it will be comparatively easy to compare the 
strength of the various navies. It is gratifying to 
see England heading the list with six guns of 110 
tons on board the Benbow, Sans Pareil, and the Vic- 
toria, but rather alarming to note that Italy floats 
thirty-two guns of 104 tons; they are distributed 
amongst eight ships of which five are considerably 
faster than any of the above. France follows with 
fourteen 75-ton guns on six ships of 14 to 15 knots. 
It would, of course, be impossible to enter more fully 
into details, at least at present, but it will be neces- 
sary to draw attention to a third comparative Table 
in which all ships of more than 14 knots’ speed, and 








displacing more than 100 tons, are ranged according 
to their speeds. 
The following is a short summary : 


Speeds. | England. 


Knots. | Ships. | Guns. | Ships. Guns. | Ships. | Guns. 


France, The World. 











20& above, 1 0 Lit 6 | 
19—20...... Pa 88 10 | 68 | 3% 231 
18—19......) 5 7, a PSL 26 «175 
17—18....... 25 | 181 4 20 38 = 260 
16—17......) 90 3 58 36 | (297 
15—16....:.} 12 | 196 16 


| 214 75 | 720 
| 


14—15...... | 15 | 252 28 334 120 1105 





It will be seen that we are not in the position 
which we ought to occupy, and possibly a strict 
comparison would still more reduce the number of 
our fast ships. All the speeds of English ships are 
evidently taken from a recent Parliamentary return, 
and there most of them were simply estimated 
speeds even for quite old ships. The speeds for the 
Russian fleet are evidently obtained from a different 
source. In fact, the entire list of Russian, as well 
as that of the Spanish ships, have undergone a most 
exhaustive revision, and it is to be hoped that this 
was done on reliable authority, for the particulars 
differ materially from those contained in other 
similar publications. Amongst the revisions and 
alterations in the body of the book we find that an 
extra column has been inserted giving the number 
of funnels while under armament, the number of 
torpedo boats, and of torpedo launching tubes, 
The difficulties in the way of collecting informa- 
tion about the war material of nations is always 
so great that books containing it are to a great 
extent considered unreliable, but the large amount 
of information to be found in these es is an 
indication that important. and probably reliable 
sources have been accessible to Lloyd’s Register. 
It is to be hoped that separate volumes of the 
various parts of the ‘‘ Universal Register” will 
soon be available, for, besides the warships, a list 
of shipowners, and of docks, dry docks, and ship- 
building yards all over the world, will be of ines- 
timable value to all engaged in the various branches 
of the shipping trade, while for merchants and 
underwriters who have daily to look up the details 
of some particular ship, the complete volume will 
be the handiest reference. 

Lives of the Electricians: Professors Famer Wheatstone, 
and Morse. First Series. By Witttam T. Jans. 
London: Whittaker and Co., 2, White Hart-street ; 
George Bell and Sons, York-street, Covent Garden. 

This book, the first of its kind, is a welcome addi- 
tion to our general scientific literature. It is often 
useful and always interesting to read the lives of 
men who have risen to eminence in any profession 
or in any branch of knowledge. One soon discovers 
that the lot of the many is through toil and weari- 
ness to honours and success; and. the lesson 
conveyed is to be prepared for every variety of 
trouble and disappointment and, above all, never to 
throw down one’s arms in despair. 

Of the three lives sketched by Mr. Jeans, two of 
them, viz., that of Wheatstone and that of Morse, 
are striking instances of perseverance and energy in 
the midst of tangled difficulties and cruel deceptions. 
The story of Wheatstone’s contentions with Cooke 
about the electric telegraph is told over again 
with considerable detail and some pathos, as 
is also the painful passage at arms with Brewster 
about the invention of the stereoscope. The writer 
feels most sympathetically for Wheatstone, and 
strives to awaken the same sentiment in the breasts 
of his readers. 

In the sketch of Professor Morse, there is a 
livelier vein and warmer colouring. Mr. Jeans 
right valiantly defends the numerous claims to 
originality of the fertile inventor of our telegraphic 
alphabet. He here very often uses an elegant pen, 
adorning his matter with couplets from poets and 
quotations from recondite authors. These graces of 
style give the ‘‘ Lives” a literary finish which we do 
not often find in works of a similar character. 

Mr. Jeans gives Professor Tyndall the first place 
in his honoured triad. This prominence is doubt- 
less due to the conviction of the writer that the 
titular professor of Natural Philosophy in the Royal 
Institution is facile princeps and that his merits 
transcend those of his associates. Tyndall has, 
indeed, written manuals of science that will long 





continue to be read, and he has made investigations 
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HYDRAULIC PLANT FOR BOILERMAKING. 
(For Description, see opposite Page.) 
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TWEDDELL’S HYDRAULIC RIVETTER. 
CONSTRUCTED BY MESSRS. FIELDING AND PLATT, ENGINEERS, GLOUCESTER. 


that will hand his name down to a few succeeding 
generations ; but though Wheatstone and Morse 
were neither lecturers, nor real professors, nor 
writers of books or hardly of papers for scientific 
societies, still they gave evidence of high intellectual 
powers, and their names will live in the grateful 
memory of man—even when ‘‘ Heat as a Mode of 
Motion” may lie on a shelf dust-covered and moth- 
eaten, the one being associated with the automatic 
transmitter, and the other with the universally 
adopted code of signalling. " 
It may be out of graceful compliment to the liv- 
ing that Mr. Jeans opened his work with the life of 
Professor Tyndall. It is, however, now-a-days gene- 
rally admitted that it is not an easy thing to write 
the life of one’s contemporaries, till they have 
passed away, and we strongly incline to think that 
the sketch of Professor Tyndall’s career is only 
another confirmation of this general experience. 
There must be many things in the hundred pages 
devoted to the professor which must be distasteful 
to him, and we have noted a few eloquent passages 
that must mortally wound his modesty unless, in his 
declining years, he has become indifferent to the 
praise and flattery of his fellow-men. 
This book has its weak point. It aims at too 





{much. Mr. Jeans would have been justified in en- 





deavouring to give ‘‘a popular account of the most 
|memorable achievements of those men who have 
| succeeded in evolving the laws of electricity.” This 
| would have afforded sufficient subject-matter for a 
highly interesting volume ; but the author—full of 
his subject—would add something more. He had 
the courage to ‘‘ attempt to convey to unscientific 
| readers some knowledge of the nature of these laws 
/and (as if that were not already more than enough), 
|the means by which they have been applied to the 
| purposes of man.” It is well for the readers of the 
| ‘¢ Lives” that he has been very merciful, and that he 
has not fully carried out his Herculean undertaking. 
| Asit is, most readers will omit the tedious para- 
graphs about technical descriptions, — rights, 
and the like. All these are unwelcome to the 
unscientific reader, and their omission would have 
improved this otherwise interesting and valuable 
little book. ——— 
BOOKS RECEIVED. 
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MODERN PRACTICE IN BOILER MANU- 
FACTURE. 
WE have recently had an opportunity of inspecting 
some very excellent photographs of marine boilers 
mauufactured by Mr. Jos. T. Eltringham, of the Stone 
Quay Shipbuilding and Boiler Works, South Shields. 
Unfortunately sutficient justice to the originals could 
not be done by an engraving, but by the courtesy of 
the manufacturer we are able to lay before our 
readers some particulars both as to their proportions 
and also as to their manufacture, which are of in- 
terest. 
Firstly, as to the boilers themselves. They consist 
of a set of four, and were made to the order of the 
Austro-Hungarian Lloyd Company, for their s.s. 
Imperata, building at Trieste. Each boiler is 14 ft. 
in diameter, and 10ft. 68in. long, with three cor- 
rugated furnaces. The working pressure is 1651b. 
per square inch, and the tests were made under 
ydraulic pressure to 330lb. The back end of each 
boiler is composed of two plates only, the front end 
being similarly constructed with the exception that an 
opening is made in each to receive a third plate, which 
forms the central tube-plate. The reason for this will 
be referred to in describing the rivetting in of this end 
of the boiler later on. Each of these end plates is 
flanged by hydraulic pressure (Tweddell’s system), and 
is done at one stroke or operation of the press. By 
this method only one heat is necessary to do both the 
flanging and straightening of the plates; this is, in 
dealing with io an undoubted advantage. Gas 
furnaces are used by Mr. Eltringham, the gas being 
made on the premises by Wilson’s gas producers. 

The cylindrical shell of each boiler consists of four 
plates only. ‘The dimensions of each plate being 
11 ft. by 9ft. 10in. by 1% in., probably the largest 
plates he used for boilermaking purposes. 

The barrel of the shell consists of only one breadth 
of — ; there are therefore no circumferential seams, 
and a great diminution of the risk of leaks, especially 
in the bottom of the boiler. As is well known, owing 
to the unequal contraction and expansion when steam 
is being raised, leakage is frequently a source of trouble, 
especially with thick plates. Fig. 6, page 490, shows the 
horizontal seams, the rivets being 12 in. in diameter. In 
order to prevent any risk of injuring the joint when 
caulking, the spaces between the outer rows of rivets 
have been slotted as shown; thus the caulking tool 
cannot put any undue strain on the rivet heads. The 
only circumferential seams are those fixing the ends to 
the barrel, and every rivet in these is closed by hydraulic 
pressure. The flanges are both internal ones, and the 
method adopted for rivetting up the closing-in end is not 
the least interesting of the many improved modes of 
working adopted by this enterprising firm. 

Before describing this we will describe the novel 
method adopted by Mr. Eltringham to bend the shell 
plates. It is only necessary to refer to sundry so-called 
‘mysterious failures” of steel plates in many marine 
boilers omg their construction to emphasise the 
importance of Mr. Eltringham’s method of bending 
the shells cold. In the first place this saves the 
expense of heating, and the room occupied by the 
furnaces is saved. The limit to the dimensions of 
plates (and consequent reduction in joints and expense 
of making them) is no longer the size of furnace, but 
only that of the plate obtainable (consistent with 
price, &c.). 

Up to the present time very great difficulty has been 
experienced in designing bending rolls to deal with cold 
steel plates of anything like the size of those used by Mr. 
Eltringham. In the first place the power required to 
bend them cold is very great, and even if this is done 
there is always a considerable portion of the end of the 
plate which leaves the rolls straight and not bent to 
the radius required. As this is just the part where 
the perfect junction of any two plates is most necessary 
to insure a tight joint when rivetted, it is evident that 
any machine which will bend them to a perfectly true 
radius meets a great want. Figs. 1 and 2 show Mr. 
Eltringham’s hydraulic bending press for bending 
boiler plates to any required radius—cold. The press 
illustrated is the first made, but, in another form, is 
also designed to work vertically, i.c., the plates pass 
through the press on edge. Messrs. Fielding and 
Platt, of Gloucester, are the manufacturers of this very 
useful machine, which is being introduced by Mr. 
Ralph H. Tweddell, who at once saw in Mr. Eltring- 
ham’s invention another step in mechanical boiler- 
making. 





| panies, containing Abstracts of Accounts, Traffic Tables 
of the Principal Companies, Tramway Tables and Tram- 


The action of the press is extremely simple; a 
moving table about 12 ft. long is raised and lowered by 
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means of three powerful hydraulic rams. To the lower 
side of the top table of the press is attached a die or 
series of strips made to suit the required radius of the 
plates. On the top of the moving table are fastened 
two long dies or strips. It is evident that as the table 
rises any plate placed between it and the top table will 
be bent to the radius of the top die. In order to faci- 
litate the passing through of these heavy plates, four 
hydraulic cylinders are provided, two on either side of 
the press. These carry long rollers, and on entering, 
the plate rests on one of these, while the other one, 
which is above the plate, prevents it being over- 
balanced when the greater part is bent, and conse- 
quently passed through. Since the whole of the plate 
passes between the dies there is no straight piece at 
the end, thus avoiding the hammering by hand, very 
often at a blue heat, in the endeavour to get the plates 
closer for rivetting up. Another very great advantage 
of this machine is the facility it gives for bending 
‘butt straps,” which as a rule are too narrow to be 
done between rolls. This machine can take in a plate 
10 ft. long and bend this length by 2 ft. broad, 14 in. 
thick each stroke. No difficulty is experienced in 
meeting the case of varying thicknesses in the plates, 
and as a matter of fact plates can be bent to a radius 
of either 64 ft. or 7 ft. by the same dies, it only being 
necessary to insert some thin hoop packing, the plates 
referred to being of different thickness also. Mr. 
Eltringham states that he bends his plates in this 
manner at one-fourth the cost of doing the same work 
(supposing they could be done at all) in rolls. The 
room occupied is very much less than that required for 
bending rolls, and while rolls can be used for no other 
purpose than that of rolling, this press can be used for 
very many other purposes. The first cost of the 
machine is also very much less, if there is ordinary 
hydraulic pressure available. The following descrip- 
tion of the behaviour of a steel plate so fitly illustrates 
the advantage of this machine that we do not hesitate 
to quote it. The italics are ours. 

A mild steel plate, intended for the shell of a boiler under con- 
struction, showed a crack about 18 in. long while being worked in 
the boiler shop. The boilermakers had had the plate tacked in 
place, and had been hammering it to close the circumferential 
teams, The crack was about , in. open cn the inside of the plate, 
but was scarcely visible on the outside. The plate was 14 ft. 9fin. 
long, 5 ft. 11 in. wide, and 1,', in. thick, having been sheared to 
size at the steel works, and the edges planed by the boilermakers. 
For convenience of bending the plate had been heated at one opera- 
tion toa dull red. The strength of the plate had been ascertained 
by the makers, and it bore a stamp stating the tensile strength at 
23.9 tons, with 23 per cent. elongation. The bending test was 
satisfactory. Under these circumstances the failure of the plate 
was a mystery that was considered worthy of a special report by 
the engineer surveyor-in-chief to the Board of Trade. Accordingly, 
two portions close to the crack were cut out and tested by the sur- 
veyor, who found them to possess a mean tensile strength of 28.25 
tons per square inch and a mean elongation of 21.25 per cent, in 
10 in. He also had two adjacent pieces bent in their normal con- 
dition, and was satisfied with the results. Then two pieces of the 
plate were annealed by heating to a bright red, and covered with 
ashes for two hours, after which they were allowed to cool in the 
open air, The result was to reduce the tensile strength to 25.75 
tons per square inch, and to increase the elongation to 38.75 per 
cent. Consequently, it was decided by the surveyor-in-chief that 
the plate had not been properly annealed before, or else it would 
not have shown such a difference in testing. He is of opinion, 
therefore, that heating a plate tv a dull red before passing it 
through the ro'ls does not suficiently anneal it. Notwithstanding 
this discovery, however, there was nothing to account for the frac- 
ture, and the surveyor-in-chief declares his opinion that the plate 
was originally sound, but was cracked by the violent vibrations set 
up by the heavy blows of the workmen's hammers. It is considered 
likely also that some of the hammering was done after the plate 
had cooled to a blue heat, which is notoriously dangerous. Mr. 
Traill says that if steel will not stand being bent cold to the curva- 
ture required for boiler shells, it should not be used, and the 
makers should provi le themselves with the necessary rolls. The 
chemical analysis of the plate showed it to be mild, and free from 
any unusual constituents. 

Owing also to there being no necessity to heat the 
plates, the difficulty connected with using large plates 
disappears, since there are no local defects caused by 
irregularity in cooling, and the ductility of the plates 
is also tested in a very effectual manner during the cold 
bending. _We now come to the rivetting of these 
boilers ; Mr. Eltringham uses hydraulic machinery 
throughout, and for closing every rivet to which he 
can apply this power. The barrel and one end of the 
boiler are rivetted together in the usual way. An 
entirely novel feature in Mr, Eltringham’s practice 
consists in the rivetting together the shell of the boiler 
and the closing-in end, the latter having an inward 
flange. This is done by a recently introduced machine 
of Messrs. Tweddell, Platt, and Fielding, and is 
extremely ingenious. Figs. 3 and 4 show the appa- 
ratus so clearly that but little description is necessary ; 
after the back end of the boiler is rivetted to the barrel 
the boiler is — on end, and the furnaces and com- 
bustion chambers, being lowered in, rest in the mean 
time on the end of the boiler. The next step is to place 
one of the front end plates in its position, and the 
rivetting machine suspended to the shop traveller is 
placed over it with one arm hanging down as shown in 
dotted lines. On this arm being raised up and being 
firmly secured it comes opposite to the cupping die on 
the cylinder ram, and the rivetting of this plate is pro- 
ceeded with in the ordinary manner, When this plate 
is rivetted up, the other end plate is attached to the 
boiler and rivetted in the same way. The arm of the 
rivetter, which is inside the boiler, is again lowered 





and the machine taken away through the aperture left 
for the central tube-plate, The rivets in this are com- 
paratively small, and not expensive to do, while at the 
same time this arrangement possesses certain structural 
advantages, such as facility for getting round the tubes 
to clean them, &c. The quality of the work done is 
excellent, and the anomaly of one end of a boiler being 
hydraulic and the other hand rivetted no longer exists. 

It should, however, be mentioned that many other 
features than those named in this notice have contri- 
buted to and insured the success which has attended 
Mr. Eltringham’s determination to treat boilermaking 
on thoroughly scientific and mechanical principles. In 
the first place these works make this branch of work a 
specialty ; the shops have ample head-room, powerful 
travelling cranes, and a 30-ton hydraulic crane for the 
sole use of the stationary rivetting machine. It is 
worthy of remark that wire rope is used in this crane, 
which was made by Messrs. Fielding and Platt, 
Gloucester, 

Owing to the powerful hydraulic fanging plant pro- 
vided, hehe: can be made 12 in, deep, and thus allow 
room to allow the special ‘‘ closing-in” rivetter to get 
between the furnaces and the end plates. An incidental 
advantage is also obtained in the material reduction in 
the weight of the boilers, the end plates being of course 
much thinner than that forming the shell: 

In many cases, where some extra weight on the boiler 
is of no consequence, there is an alternative mode of 
construction in which the flanges of one or both ends 
of the boiler are turned outwards (Fig. 5). A very 
fine specimen of a boiler constructed on this principle 
by the Wallsend Slipway and Engineering ye ly 
Limited, is to be seen in the North Court of the New- 
castle-upon-Tyne Exhibition, Suspended in position 
is one of Tweddell, Platt, and Fielding’s plate-closing 
portable rivetting machines, which we illustrate 
(Fig. 6). This machine has made practicable a mode 
of construction which some years ago, when Mr. 
Tweddell proposed it, was considered to involve much 
risk. The mode of working this portable rivetter is 
exactly similar to the plate-closing stationary rivetting 
machines made by Messrs. Fielding and Platt, the 
principal feature in these machines being that the 
plate-closing pressure is maintained during the whole 
time the process of filling up the hole and forming the 
rivet head is going on. It is perfectly easy to bring 
the plates together, either immediately or some time 
before the hot rivet is put in, but in these machines a 
very marked advance in the art of rivetting has been 
made. The practical effect of this mode of rivetting 
is that a pressure of 75 tons so divided does work of 


equal quality, if not better, than 150 tons applied direct | 


on the rivet head only. As will be seen by reference 
to the engravings, not only does this portable machine 
rivet the heavy flanges of the boiler ends, having 1} in. 
rivets in 1,5, in. steel plate, and also the double butt 
strap, but by utilising the second and smaller power, 
which all these machines have, the furnace fronts can 
be done with a proportionate and suitable pressure for 
their thickness of plates. Messrs. William Doxford 
and Son, of Pallion, Sunderland; the Vulcan Company, 
of Glatton ; Messrs. Day, Summers, and Co. ; Messrs. 
A. and J. Inglis, and many others, have adopted these 
machines in addition to the stationary plate-closing 
machines by the same makers. It is some time since 
that practically every rivet in a locomotive boiler was 
put in by hydraulic pressure, and the preceding re- 
marks show that Mr. Tweddell can now say the same 
for marine boilers. 

Returning to Mr, Eltringham’s works, want of space 
prevents reference to much else that is interesting, but 
it may be added that excellence of work having been 
assured by the use of the appliances described, the re- 
sults both as to economy in cost and in unusual speed 
of production are said to be equally satisfactory. 

Since there seems no immediate prospect of the pre- 
sent type of marine boiler being altered while the 
limit of pressure is not apparently yet reached, the 
question of manufacture for the time is of more interest 
than that of design, and in a future article we propose 
to allude to some further examples of improvements in 
this important branch of engineering. 








BEETLING MACHINE. 

Amone the exhibits at the Manchester Exhibition 
none is more sure to attract attention, when at work, 
than the beetling machine exhibited by Messrs, J. H. 
Riley and Co., of Elton Iron Works, Bury, and which 
is illustrated on page 487. Not only is a beetle one of 
the noisiest of machines, making its presence felt at a 
distance, but the process which it is employed to carry 
out is one which excites great interest in the stranger, 
as it deals with fabrics to be found in every household, 
treating them in a way apparently better adapted to 
insure their destruction than to effect any improve- 
ment in their condition. 

The cotton cloth to be beetled is wound on a long 
roller, called a beam, several pieces being wound side 
by side, but with a eee of a few inches between the 
edges or selvages of the adjacent pieces. This beam is 
then placed under a row of fallers, made of beech 





wood, and arranged to havean ll in. drop. By means 
of an equal number of three-armed wiper cams, which 
are not shown in the engraving, the fallers are alter- 
nately raised and dropped on to the cloth, the beam 
being slowly rotated and reciprocated endwise at 
the same time. This pounding operation has two 
effects on the cloth. First it spreads it sideways, 
increasing its width in a way which is more per- 
manent than any other process in vogue for this 
purpose. The non-textile reader may be inclined to 
ask why the cloth is not made the proper width in 
the loom, so as to avoid the need of a separate opera- 
tion. Unfortunately nearly all the processes to which 
cloth is subject tend to make it narrower. In the first 
place, the act of beating up the weft in the loom draws 
the warp threads together from 5 to 10 per cent. ; 
then in bleaching, the tension of the drawing rollers 
on the softened fibres continues this process, and a 
further loss of width is experienced, which has to be 
regained either by beetling or by a stretching machine. 
To manufacture the cloth an extra width to allow for 
the losses would entail increased expense, and would 
fail of the object, for a shrunken cloth would be 
different in texture and “feel” to one-restored to its 
natural width. 

But beetling is never undertaken for the sole end of 
stretching cloths, as it is too expensive a process. Its 
chief purpose is to give a ‘‘ finish” which cannot be 
obtained by any other means, although very many 
attempts have been made. As each faller descends it 
flattens the yarns on which it impinges, and at the 
same time produces a slight motion of the various 
layers upon one another, the result being that the 
threads are given a distinctness and a brilliancy which 
is characteristic of linen, and with which every one is 
familiar in the white pocket-handkerchief of daily 
use. It is only in high-class goods that the pro- 
cess of beetling can be carried out, for it is slow, and 
takes very considerable power. For cheaper cloths 
the stretching machine and the calender are made to 
suffice. 

Referring to the engraving, it will be seen that 
there are two beams, either of which can be placed 
under the fallers while the other is being filled or 
stripped, as the case may be. The fallers can all be 
raised out of range of the wipers by means of a cross- 
bar lifted by chains and drums from a shaft operated 
by worm gear and a handwheel. The wiper shaft is 


driven by bevel gear through a friction clutch, 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—As last Thursday was ob- 
served in this city as the anniversary of the Queen’s birth- 
day, there was no meeting of the brokers and merchants 
who constitute the “iron ring” in the Royal Exchange, 
and consequently there was no business done in pig iron 
to give an indication of the course of prices. On the 
following day the market opened quiet, and the price of 
Scotch warrants receded from 41s. 7d. to 41s. 34d. cash, 
the market closing in the afternoon with buyers at the 
latter quotation, and sellers wanting 1d. per ton higher. 
There was comparatively little change during the day in 
respect either of Cleveland or of hematite warrants, the 
closing quotations for which were, respectively, 34s. and 
43s. 44d. cash buyers. Monday’s warrant market was 
firm, and the prices of Scotch warrants closed 4d. per 
ton, Cleveland 74d. ny! ton, and hematite 6d. per ton 
over last week’s final quotations. Yesterday’s market 
also opened strong, but subsequently gave way, and 
prices receded all round to such an extent that the pre- 
vious day’s gains had almost wholly disappeared before 
the close in the afternoon. Business was done in Scotch 
warrants at 41s. 9d. to 41s, 5d. cash, the latter being the 
closing quotation for buyers ; and buyers closing rates 
for Cleveland and hematite warrants were, respectively, 
34s. 14d. and 43s. 44d. cash. The warrant market was 
fairly steady to-day, with a rather more cheerful tone pre- 
vailing, although the amount of business done was not very 
large. The prices at which transactions took place ranged 
from 41s, 44d. up to 41s, 64d. cash, for Scotch warrants, 
the close being buyers at the latter quotation. Cleve- 
land warrants closed at 34s. 6d. cash buyers, and in hema- 
tite warrants there were no transactions. It may be said 
that the Glasgow pig-iron trade remains decidedly dull, 
with an absence of animation and littledesire being shown 
to speculate in warrants, either by outside investors or 
by ordinary members of the trade. A little more demand 
for some of the shipping brands of Scotch iron is reported, 
but generally speaking very few orders are being placed, 
and prices have undergone very little, if any, change 
during the past week. p to this point the demand from 
American importers has been principally for hematite 
pig iron, which they are likely yet to take in considerable 
quantity ; but if the strike should continue much Jonger 
amongst the colliers in the States, it is certain that the 
stocks of home-made pig iron will become reduced, with 
the probable result that increased quantities of Scotch 
special brands may be called into requisition. A great 
amount of uncertainty appears to prevail in Glasgow 
iron circles as to the real effect and bearing of the in- 
creased rates of tariff on iron importations recently an- 
nounced by the Canadian Government. To many mem- 
bers of the trade, however, this much seems to be clear, 
namely, that in the mean time—and it may be for ever— 
the enhanced duty on pig iron will come wholly out of 
the pockets of the Canadian consumers. The heavy 
increase in the duties referred to on iron entering 
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Canada is not expected in any way to interfere with the 
trade in this country. The fact is that the Canadians 
have practically no works of their own for the production 
of pigiron in any marked quantity ; such furnaces as they 
have cannot cope with the demand in the Dominion, and 
there are many obstacles to the launching of new capital 
in the construction of other works. It is to be noted, 
however, that the increased duty on manufactured iron is 
greater .proportionately than that on raw iron, and as 
a consequence the former may suffer after a season. Re- 
port says that these matters are treated with compara- 
tive tndifference amongst the members of the Glasgow 
iron trade, for which there is apparently some reason, as 
itis reported on good authority that within the past few 
days an order for a fairly large lot of Scotch pig iron was 
received from the Dominion by a well-known Glasgow 
mercantile house which ordinarily does business with that 
friendly offshoot of the old country. There are still 81 
blast furnaces in actual operation in Scotland, as against 
90 at this time last year, and 92 at the same time in 1885. 
Last week’s shipments of pig iron for all Scotch ports 
amounted to 6223 tons, as compared with 8387 tons in 
the preceding week, and 12,828 tons in the corresponding 
week of last year. They included 400 tons for the United 
States, 529 tons for Canada, 215 tons for India, 150 tons 
for Australia, &c., 1820 tons for Italy, 230 tons for Hol- 
land, 250 tons for Spain and Portugal, smaller quantities 
for other countries, and 1832 tons coastwise. Up to the 
present this year’s shipments are somewhat in excess of 
those for the same period of last year. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
stood at 875,922 tons yesterday afternoon, as against 
873,774 tons yesterday week, thus showing an increase for 
the week of 2184 tons. 


The Scotch Coal Trade.—There is not much change to 
record in the general position of the Scotch coal trade, 
which, whilst slightly better in some quarters, has fallen 
off in others. Shipments on the east coast continue good, 
more especially at Grangemouth and Bo’ness, which bulk 
largely on account of the Baltic demand. At Ayrshire 
this section of the trade has shown some improvement over 
last week, but at the Glasgow Mineral Terminus there has 
been a slight falling off; at the same time there has not 
been the same desire to offer so freely for delivery at that 
place, quotations being so low that in may cases the pit 
price is far under the cost of raising. The demand for 
steam coal rules quiet ; prices, however, are well upheld, 
especially for the better qualities. There is no change in 
the household department, merchants still continuing to 
put a few tons into store, with the view of running their 
wagons. Briquettes are still keeping their hold on the 
market, the retail price of 9d. per dozen being now more 
in keeping with the pit price of 7s. 6d. per ton. Public 
works continue to purchase furnace coal in fair quantities, 
so that business in this class is upon a steadier basis. 
Dross is becoming more plentiful, and as a matter of 
course prices are scarcely so firm. In all the other 
departments of the trade there is practically no change 
from former quotations, although a more hopeful tone is 
apparent amongst salesmen. Up till the end of last week 
the shipments of coal for the year amounted to 1,359,705 
tons, being 27,757 tons under the amount shipped in the 
same period of 1886. Of course, the strike of the miners 
about the beginning of the year seriously affected the 
export department of the trade, but there is every proba- 
bility that the balance will be on the right side before the 
end of the year, as the miners are working away steadily 
and giving a large output, Now that the Northumber- 
land miners’ strike is at an end, it is highly probable that 
the shipments from the ports in the Forth—more especially 
Burntisland, Grangemouth, and Bo’ness—will gradually 
fall off to some extent. 


Shipbuilding Contract: A Correction.—The announce- 
ment made in last week’s notes regarding an alleged 
shipbuilding contract having been closed with Messrs. 
Denny and Brothers, Dumbarton, turns out not to be 
true. It was given onthe authority of the Dumbarton 
correspondent of a Glasgow paper. 


Clyde Bridge Steel Works.—Messrs Walter and Hugh 
Neilson (sons of the late Mr. William Neilson, of Massend 
Steel Works), in association with several other gentlemen, 
have formed a private limited company, to be called the 
Clyde-Bridge Steel Company, for the manufacture of 
mild steel by the Siemens process. A very suitable site, 
extending to about twenty acres, has been secured for the 
erection of the works, near Cambuslang, some three or 
four miles from Glasgow, and close by the bridge on which 
the Caledonian Railway system crosses over the Clyde 
at Clyde Iron Works. Arrangements are in active 
progress for getting the site connected with. the rail- 
way in order that the necessary excavations and erec- 
tions may be proceeded with. It is intended to begin 
steelmaking operations with four 25-ton melting fur- 
naces, and the machinery that is to be laid down 
will, in the mean time, be limited to such as is re- 
quired for the manufacture of plates for shipbuilding, 
boilermaking, bridgebuilding, and allied purposes; and a 
prominent feature of it will bea pn cogging mill, 
which has been resolved upon in preference to the ordi- 
nary steam hammer. The engineer of the Clyde Bridge 
Steel Works is Mr. Thomas Williamson, who has had a 
great amount of varied experience in laying out steel works 
and designing steelmaking machinery in various parts of 
the kingdom—in Scotland, England, and Wales. 


Proposed Light Buoys for the Forth.—At the half-yearly 
statutory meeting of the Forth Navigation Commissioners, 
which was held yesterday, the works committee reported 
that they had been in communication with Mr. James 
Deas, engineer to the Clyde Navigation Trust, rding 
the erection of buoys in the River Forth; but they did 
not consider that it was expedient to proceed any fur- 


ther in the matter. Gas-lighted buoys have now been 
quite a success in the Clyde during the past two or three 
years, and for a much longer period in several parts of the 
Firth of Clyde. 


Sanitary Plumbing.—A meeting was held in Dundee 
yesterday for the purpose of introducing the system of 
registering plumbers, which has been established by the 
Company of Plumbers of London. Provost Ballingall 
presided. Mr. W. R. C.. Coles, the hon. secretary, ex- 
plained that the movement established by the Plumbers, 
Company had originated in a representative Conference 
of London and Provincial Plumbers. The Plumbers’ 
Company had since, by the aid of a general council, taken 
steps to give effect to the resolutions of the conference, 
the chief resolutions being, that for the protection of the 
public as well as the plumbing, trade a system of registra- 
tion should be established in order to distinguish between 
qualified and unqualified practitioners. The system of 
registration had nm entered upon after very careful 
attention, and it had been decided that plumbers— 
masters and journeymen already in the trade—should be 
entitled to enrolment on evidence of their experience, and 
that other = unable to satisfy the Registration 
Committee should pass a practical examination. After a 
short speech from the Provost, and one from Mr, G. Young, 
of Duns, eight practical plumbers from different parts of 
Scotland received certificates of registration. Dundee is 
the first town in Scotland to take up this movement. 


Testing the Tay Bridge.—On Wednesday of last week 
the northern part of the Tay Bridge and the two north- 
most large hog-backed girders over the navigable portion 
of the river, were subjected to the first preliminary test 
by the engineers and contractor; and the results wit- 
nessed were of the most gratifying character. This being 
the first time when any really crucial test was to be made 
of the large girders, the event naturally excited a very 
Seneidieabls amount of interest, and was of a most 
important description, so far as the engineers and con- 
tractor were concerned. The engineer-in-chief, Mr. W, 
H. Barlow, made a special run from London to Dundee, 
in order that he might be present at the interesting pro- 
ceedings, which were personally superintended by him. 
In addition, there were present at the operations Mr. Craw- 
ford Barlow, Mr. Kelsey, Mr. Arrol, and Mr. Inglis. About 
half-past ten o’clock six heavy locomotive engines, having 
an average weight of about 72 tons, or 432 tons in all, 
were run up to the north end of the bridge, three on each 
line of rails, and being placed abreast, they were driven 
at about walking space over the structure, a man pre- 
ceeding each train so as to warn the workmen employed 
on the bridge to keep out of the way. They continued to 
move forward until they were right in the centre of the 
northmost 245-ft. girder, when they were brought to a 
standstill. They covered a distance of 150 ft. At this 
we the deflection was carefully taken and recorded. 

hen the next large girder was tested in the same way, 
and subsequently the engines were run back to the Ta 
Bridge Station. As already indicated, the testing of both 
of the girders was eminently satisfactory, as the maximum 
amount of deflection registered did not exceed 1g in. On 
the following day the last of the thirteen girders was 
raised to its full height and into its permanent position 
in the structure; and thus the Tay was completely 
‘* bridged,” and the two counties of Forfar and Fife were 
again connected. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Shipping Trade of Hull.—A very decisive im- 
provement has been noticeable in the Hull shipping trade 
during the past week, the outward tonnage especially 
showing an increase. The total was only once exceeded 
during the whole of last year, and itis the greatest during 
the current year, being nearly 13,000 tons in advance of 
the same week in 1886, The vessels reported at the Custom 
House as having arrived from foreign ports, had a total of 
37,587 tons against 39,036 tons in the previous week, and 
35,504 tons in the corresponding week of last year. The 
vessels leaving on oversea voyages had a total of 35,034 
tons against 31,447 tons in the preceding week and 22,335 
tons in the corresponding week of 1886, 


Hallamshire Steel and File Company.—The directors in 
presenting their fourteenth annual report and statement 
of accounts, state there has been an increase of business in 
some departments with a slight falling off in others, but 
the competition continues extreme, and it is only by the 
strictest economy that any improvement in the results has 
been obtained: The net profit for the year amounts to 
1930/., and a dividend has been declared of 12s. 6d. per 
share. This is equal to about five per cent., and is an 
illustration of the keen competition now felt both in the 
iron and steel industries, 


Workmen’s Wages.—In the course of a recent action 
brought in the Rotherham County Court, a roller of strip 
iron was summoned for neglecting his work and throw- 
ing other men idle. It was shown that he could earn 
17s. 6d. per shift of eight hours. This has caused an 
inquiry amongst puddlers and other labourers interested. 


Engineering Branches.—In every department of fengi- 
neering there is an improvement, noticeable mostly in 
the Leeds and surrounding district. In Sheffield the 
men are fairly employed, but there will have to be con- 
siderable improvement before the mills are really busy. 
On inquiry from the secretary of the engineers, I find 
that few men are on the books, and 8d. per hour is being 
secured from all-round datal work. here are fewer 
men out of work than was the case at the corresponding 
period of last year. The majority of the engineerin 
houses are engaged on repairs and the making Y ¢ agricul- 








tural machinery, for which the season is just opening. 





So far, there are few indications of improvement in the 
trade in agricultural implements, and as the season is 
backward, it will be a month at least before there will 
be a fair and reliable criterion. 


Coal and Coke.—In the coal trade there is a fall in 
prices; the following may be taken as reliable quotations 
at the pit bank: Best silkstone hards, 8s. 9d. ; nuts, 
63. 9d.; Barnsley softs, 8s. 3d.; hards, 7s. 3d.; nuts, 
5s. 9d. ; slack, 2s. 9d. and 4s. The falling off in the de- 
mand for coal and coke has for a fortnight past been rapid, 
and this has led to the dismissal of a number of colliers in 
this district. 








NOTES FROM THE SOUTH-WEST. 

The Tin-Plate Trade.—The South Wales tin-plate trade 
is considered to be improving ; prices are firmer, and there 
have been a fair number of inquiries. Sellers are looking 
forward to an advance in quotations, but have not been 
able to obtain it at present. 


The Bristol Timter Trade.—The timber trade of Bristol 
for the past month shows a great improvement upon pre- 
vious months, the arrivals consisting of seven vessels with a 
tonnage of 5906, against seven vessels of 2732 tons for the 
corresponding month last year, giving an increase of 
3174 tons. For the season commencing in February to 
the present time seventeen timber vessels with a tonnage 
of 9345, have arrived at Bristol, against twelve vessels 
of 4858 tons register in the same period last year, showing 
an increase of 4487 tons. 


Locomotives on the Taff Vale Railway.—At the close of last 
year the Taff Vale Railway Company owned 166 locomo- 
tives and 128 tenders. In the course of the second half of 
last year two additional tank locomotives were placed 
upon the company’s system; the cost of these engines 
was 45002, 


Train Mileage on the Taff Vale Railway.—In the course 
of the six months ending December 31, 1886, the trains 
of the Taff Vale Railway Company ran an aggregate 
distance of 1,587,353 miles. In this mileage goods and 
mineral trains figured for 1,410,092 miles. 


The ‘‘ Condor.”—The steam yacht Condor, which has 
been fitting out at Cardiff during the last three weeks for 
Buenos Ayres, left Roath Basin on Tuesday. The Condor 
is a smart-looking craft, fore and aft schooner rigged. She 
is 94 ft. long, 16 ft. 6in. beam, and 11ft. depth of hold. 
She is engined on the triple-expansion principle, with all 
recent improvements. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
fairly good attendance on ’Change, and the market was 
not only firmer, but more business was done both for 
prompt and future delivery. No. 3 Cleveland pig iron 
for early shipment was quoted 34s. per ton and 34s. 3d. to 
34s. 6d. was asked over the next month or two. Many 
makers would not sell under 35s. The shipments of iron 
are well maintained at M iddlesbrough, there having been 
exported up to date this month 60,200 tons as compared 
with 63,200 tons at the corresponding period last month, 
and 52,300 tons at the same time last year. For hematite 
pig iron there is a fair demand, and prices are firm at 
43s. 6d. to 44s. per ton for Nos. 1, 2, and3 f.o.b. east coast 
ports, There is no change in the manufactured iron 
trade and quotations are unaltered. 


Engineering and Shipbuilding.—Both engineers and 
ironfounders are fairly well employed, and shipbuilders 
have a good deal of work on hand. A few days ago the 
new steel steamer Brampton, built by Messrs. John Read- 
head and Co., West Docks, Shields, for Messrs. Chap- 
man and Mills, of Newcastle, took her trial trip. Her 
speed was 114 knots. This is the fourth vessel which 
Messrs. Readhead have built for Messrs. Chapman and 
Miller. A splendid steel screw passenger steamer was 
launched on Saturday from Messrs. Hawthorn, Leslie, and 
Co,’s yard at Hebburn-on-Tyne. She has been built of 
a special type to the highest class at Lloyd’s, and is to 
the order of the Russian Steam Navigation and Trading 
Company, Odessa. Fitted with triple-expansion engines, 
she is to attain a speed of 14 knots. The Hebburn yard 
has turned out upwards of twenty vessels for this same 
company. Yesterday Messrs. . Gray and Co., of 
West Hartlepool, launched a fine steel well-decked screw 
steamer named the Goldsbro. 


The Steel Trade.—The steel trade is still firm, and there 
is considerable inquiry for railway material. Ship-plates 
are quoted 6/, 5s. and angles 5/. 10s. per ton, less 25 per 
cent. at works. Rails are 41. 2s. 6d. to 4l. 5s. f.o.b. All 
the steel works in the North of England are busy, and at 
most of them there are orders in hand which will keep 
them fully occupied for several months. 


The Coal and Coke Trades.—Coal is a shade easier, but 
coke is steady. The unfortunate strike in the Northum- 
berland coal trade is at last at an end. Some idea of the 
enormous loss to the district occasioned by the strike may 
be formed when it is stated that, according to the Dock 
Committee’s report to the Tyne Commission, the decrease 
in the shipment of coal and coke this year to the end of 
April is 414,976 tons, as compared with the first four 
months of last year. The terms of the settlement are a 
reduction of 124 per cent. at the steam coal pits on hewers 
and niecemen’s wages; a reduction of 6} per cent. on 
hewers’ and piecemen’s wages at soft coal pits, and the 
establishment of a sliding scale with an average selling 
price of 4s. 7d. as a basis, and an advance of 1} per cent. 





for every penny advance in price until the selling price 
reaches 5s, 6d. in the steam coal collieries. 
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COMPOUND MILL ENGINE. 
CONSTRUCTED BY MESSRS. MARKY BROMOVSKY AND SCHULZ, ENGINEERS, PRAGUE, FROM THE DESIGNS OF DR. PROELL, DRESDEN, 
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should be opened and shut by a permanently guided | the same inventor has secured on small and medium| point a will thereby receive a rocking motion in an are 


| 


or ‘‘compulsory” motion. To do this and yet retain | sized engines. | round the point K, and in consequence the point 4 will 
the automatically variable cut-off under the control of | _ Divesting the mechanism of all constructional ad-| compulsorily move in the pear-shaped curve m, as 
the governor, has been the aim of many modern in- | ditions, the gear proper is clearly shown in Figs. 1 to| shown separately in Fig. 2. If we imagine the point 
ventors, but in most cases their exertions have led to|6. Referring to Fig. 1 (see next page), an eccentric E |b to slide in its path against the hanging arm of a bell- 
such a complication of parts that the results do not, is fixed upon a shaft w, running parallel with the| crank, the other armof which is connected toa valve, 
warrant the means by which they are gained. Dr, | centre line of the cylinder, and by suitable gearing | then that valve would receive a constant opening and 
Proell has now solved this difficult problem in a re- receiving the same number of revolutions as the engine. | closing motion relative to the crank path. By the 
markably simple manner by his ‘‘ compulsory gear”) The eccentric strap has an extension T, which at the | addition of only two parts, which are placed under 
which we herewith bring for the first time under the, point a is pa a to a bridle-rod S, the bridle-rod | the control of the governor, the cut-offhas been made 
notice of English engineers, a gear which, from the are at its other end pivotted to a fixed point K.| variable. These are the link L (see Fig. 3), one end 
results obtained, appears destined to gain similar | There is thus a rigid triangle a b c, whose point c will | of which is pivotted to the point b, while the other is 
success on large mill engines, as the releasing gear of | describe a circle round the centre of the shaft w; the ' connected to a pin in the end of the governor rod at z, 
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and the tappet rod G, which is at one end attached 
to the same pin at z, while the other end is free to slide 
to and fro in the movable sleeve n which is pivotted 
on the bell-crank that actuates the ‘valve rod, The 
striking point of the tappet rod is determined by lock- 
nuts at d. 

The influence of the governor on the variation of 
the cut-off will be seen from the three Figs. 4, 5, and 
6, which represent three different heights of the 
governor, and in each diagram three different posi- 
tions of the gear are shown; first, the point of open- 
ing of the valve (drawn out in full lines a b c); 
second, the point of cut-off (dotted lines a, 0; ¢,), 
and a back position (dashed lines) a, b, c,, where the 
gear is upon its inactive return stroke. ‘he period of 
opening of the valve during the respective angles 
through which the eccentricity travels are shown by 
the thick arcs of the curve from b to },. During the 
time the valve is open it is rigidly held between the 
gear and a strong closing spring, while, when the point b 
has arrived at b,, the valve is seated again, and the 
tappet rod G withdraws from the sleeve and begins its 
inactive return stroke, (The position where the hang- 
ing arm of the bell-crank comes to rest on account of 





the valve setting into its seat, is indicated in the dia- 
grams by the stop /, which, however, in reality does 
not exist), 

It will now be observed that the valve always opens 
at the same position of the eccentric at c, whatever 
may be the position of the governor rod, i.e., the system 
gives a uniform lead for every degree of cut-off, because 
at that point the pear-shaped curve m is intersected by 
the hanging arm of the bell-crank, and in that position 
the link L and the tappet rod G cover one another 
with their respective centres b and n (and therefore in 
this attitude only one line can be shown for the two). 
If the gear is in this position the governor rod may go 
up and down through its whole range with no other 
effect on the system but that its point z describes an 
arc round the point b which coincides with », while in 
any other position of the eccentric the points n and b 
do not cover one another. 

It will further be seen that the opening and closing 
of the valve take place at periods when the point b 
travels fastest, and therefore a comparatively quick 
admission of steam and a quick cut-off take place. 

Thus, leaving the actuating eccentric out of considera- 
tion, we have the question of compulsory valve motion 
with variable cut-off solved by means of only four 
parts, the extension of the eccentric rod T, the strap /, 
the tappet rod g, and the bridle rod S, these parts being, 
similar to the Proell releasing gear, short, compact, 
and in consequence durable, and this simple construc- 
tion insures a constant lead and a variable cut-off. 

After the gear had proved its efficiency for over two 
years on several smaller installations, Messrs. Miirky 
Bromovsky and Schulz, of Prague, secured a contract 
from Herr Etrich, of Faromer, Bohemia, for the supply 
of a large compound engine fitted with this gear. Ilus- 
trations of this engine will be found on the two-page 
plate we publiohad on May 6, and on pages 494 and 
495 of the present issue. The principal dimensions 
are: High-pressure cylinder, 635 millimetres (25 in.) ; 
low-pressure cylinder, 1092 millimetres (43 in.) ; stroke, 
1260 millimetres (498 in.) ; the cylinders being placed 
side by side and the cranks at right angles. The high- 
pressure cylinder is placed on the control of the 
Proell compulsory gear, the movement of which is de- 
rived from the geared shaft A (see Fig. 7), which 
drives the two valve gears. For greater rigidity, and 
to avoid side strains in the pins, two eccentrics B B 
and B, B,, Fig. 7, are applied to every mechanism, and 
for the convenience of the construction the point Z is 
laid outside of the eccentrics within a special arm 


keyed on the pin b. This arrangement will be under- 
stood from Fig. 1, while the section of the high- 
pressure cylinder, Fig. 8, shows how the bridle 
rod S is made use of in the shape of a bell-crank to 
actuate the exhaust by means of double-beat valves | 
which of necessity must receive equal lead from the | 
mechanism. From the high-pressure cylinder the | 
steam passes through a tubular receiver, having a/| 
steam-heated surface of 64 square metres, into the low- 
pressure cylinder, the expansion of which is variable 
by hand by means of an expansion plate. Both cy- 
linders are steam-jacketted. The air pump is com- 
posed of two vertical single-acting pumps, actuated by 
means of a double bell-crank from the low-pressure 
piston-rod, Fig. 7. Between the crosshead guides there 
are arranged all the handwheels for the steam ad- 
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makers engaged to pay a penalty of 500 fl. (50/.) ; 
should, however, the steam consumption exceed 
8.5 kilog. (183 1b.), or the variations in speed under 
different loads exceed 1 per cent., then the buyer was 
entitled to refuse to accept or pay for the engine, and 
could claim compensation for any direct or indirect 
damage accruing therefrom. On the other hand, the 
engine builders were entitled to a premium of 10041. 
(10/.) for every 7, kilog. saving in the steam con- 
sumption over the normal of 8 kilog. The test trials 
were executed after the engine had been at work over 
four months by two eminent authorities on steam 
engineering, Professor Radinger, of Vienna, and Pro- 
fessor Dérfel, of Prague, lecturers at the technical 
high schools of their respective cities. We have before 
us the complete reports of these two experts, whose 
judgment is entitled to undoubted credence. 

The final result of the tests is that the steam con- 
sumption of the engine, while driving its usual factory 
work, at an average load of 576 I.HP. (instead of 350 
as agreed upon, and therefore yielding only an 8-fold 
expansion instead of 124-fold), was 7.23 kilog. 
(15.95 lb, ), as against 8 kilog. (17.6 lb.), the guaranteed 
maximum. It is also certified that no variation in 
speed under changing loads was ‘visible during ten 
hours close observation. 

The trials extended over seven consecutive hours, 
each cylinder being indicated simultaneously with two 
indicators, diagrams being taken every half hour, the 
feed water was carefully measured in special tanks ; as 
was also the condensed water from the jackets and the 
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mission valves, injection valve, steam jacket valves, 
together with their respective gauges, so that from 
this one place the whole engine is under the control of 
one attendant. The lubrication of the cylinders is pro- 
vided by two mechanically driven little force pumps, 
arranged at the same place, and all other points of 
friction are lubricated in an efficient manner. The 
engine runs at 54 revolutions per minute, and by means 
of sixteen 2 in. ropes drives the shafting for 3200 
jute spindles, 147 jute looms, 4600 flax spindles, and 
various accessory machinery, among which is a large 
calendering machine. 

To one point of the specification of this engine we | 
would draw the particular attention of our readers, | 
because we think that the interests of the steam- 
using public, no less than that of the progress of engi- 
neering science, will be served by its wider imitation 
in this country, viz., the guarantees of economy in 
steam consumption and in regularity of speed. The 
makers, backed up by the inventor of the gear, 
who undertook to construct the high-pressure cy- 
linder for them, guaranteed that, when working at 
350 LHP, (i.e., with a 12.5-fold expansion in the en- 
gine) the engine should not consume more than 8 kilog. 
(17.6 lb.) of dry steam per horse-power per hour. For 








every yy kilog. in excess of this consumption, the 


|receiver. Several trials were made during that time 
|to estimate the humidity of the steam, which was 


settled by the experts to have been 5 per cent. in the 
main steam pipes, and, owing to the small diameter of 


|the pipes, 33} per cent. in the jackets. The total 


quantity of fresh feed was ascertained as 4146 kilog. 
per hour, and 372 kilog. per hour from the jackets. 
Thus, allowing the percentage of water carried over, 
this would leave 3919 kilog. fresh feed, and 248 kilog. 


| jacket water, together 4167 kilog. of dry steam per 
/hour. For ascertaining the power given out by the 
engine, the half-hourly diagrams were calculated by 


the experts separately, the result being a maximum 
load of 610 I.HP. and a minimum load of 520 I. HP. ; 
the exact observations are represented in the diagram, 
Fig. 10, showing an average of 576 I.HP., which gives 
the above results of 4167 + 576 =7.23 kilog. of dry steam 
per horse-power per hour. We publish several dia- 
grams, the certified originals of which are before us, 
Figs. 11 to 14, as well as the Rankinised diagram, 
Fig. 15, of the sixth indication, which corresponds 
nearest to the ascertained mean power. The waste 
space in the high-pressure cylinder amounts to 4 per 
cent., that in the low-pressure cylinder to 44 per cent., 
and it will be seen how correctly the actual expansion 
line corresponds with the hyperbolic line, The shaded 
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parts of the diagram represent the loss in power 
as against the theoretically attainable maximum, and 
the respéctive areas measure 23.3 per cent. loss and 
77.7 per cent. useful effects. 

Professor Dérfel, as well as Dr. Proell, have subjected 
the diagrams to a very interesting calculation, in order 
to check therefrom the steam consumption, as shown by 
measuring the feed. These calculations confirm within 
narrow limits the correctness of the observations, show- 
ing the steam consumption under the actual conditions 
of 8-fold expansion to be 7.17 kilog. per horse-power 
per hour, as against 7.23 kilog. Unfortunately the 
exigencies of the factory work did not admit of makin 
actual trials of the engine under the contracted loa 
of 350 horse-power and with 12.5-fold expansion ; the 
above mode of calculation allows, however, of a fairly 
accurate conclusion, that at the normal load the steam 
consumption would not exceed 6.5 kilog. per horse- 
power per hour, or 14.68 lb., which according to the 
calculations may be even maintained up to about 450 
horse-power. 

We are indebted to Mr. Herrmann Kiihne, of 25 and 
35, Old-Broad-street, the agent for Dr. Proell for 
England and the United States, for the particulars of 
this engine. 


BAGAIN RIVER BRIDGE. 

Our two-page plate represents the Bagain River 
Bridge, built by the Darlington Wagon and En- 
gineering Company to the designs and specifications 
of Mr. George Berkley, of London. It is for the 
J Bese fires. Abe section of the Indian Midland Rail- 
way Company. Ina subsequent issue we shall com- 
plete the engravings of the details and give a full 
description of the undertaking. 


THE BARNEY AUTOMATIC DUMPING 
BARGE. 








Tue Barney automatic dumping boat is an American 
invention, being introduced into this country by Messrs. 
John H. Ladd and Co., of 116, Queen Victoria-street, 
London. This boat has many advantages over the pre- 
sent mode of discharging mud, sludge, sewage, street 
sweepings, &c., out in deep water, opening and closing 
itself automatically, thus effecting great economy both 
in time and labour. Two men can discharge a cargo 
of 500 tons and wash the boat in five minutes. 

The boat is built of two longitudinal air-tight com- 
partments of D section (Fig. 1, page 498) hinged at the 
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top under three bridges in such a way that they can 
open outwards to discharge the load, after which they 
swing back, being closed by the pressure exerted by 
the water. 

The storage room is Y-shaped, and extends nearly 
the whole length of the boat. The weight of the cargo 
effects the opening, and the compartments can be held 
open or locked together by asimple arrangement here- 
after described. The two tie-bars, as shown in Fig. 1, 
are fastened at one end to the inside lower part of the 
agers the other ends are fastened to two friction 

ars sliding horizontally on the bridge. To lock the 





compartments these friction bars, which have notches 
as shown in Fig. 5, are pressed firmly together by an 
eccentric ; all that is required to discharge the load is 
to turn back this eccentric, thereby releasing the 
friction bars, which slide in opposite directions, and 
permit the compartments to be pushed outwards by 
the weight of the load. 

Such an arrangement of friction bars and tie-rods is 
fixed to each of the three bridges, the three eccentrics 
operating the friction rods are worked by the one 
wheel on the middle bridge (Fig. 2), and a shaft running 
fore and aft, with upright shaft and bevel gearing, to 
each eccentric. The two halves of the boat are made 
to move equally in each direction by sectors provided 
with teeth, as shown, at the bow and stern, and to pre- 
vent them moving too far outwards, stops are provided 


which strike against spring buffers (Figs. 1 and 2).| w, 


The operation of ‘“‘dumping” or discharging may be 
shortly described thus: The boat being loaded and 
towed out to where the matter is to be delivered, the 
man in charge unlocks the fastening on the middle 
bridge (Fig. 3); then by turning the wheel on the 
middle bridge, the catches on the three bridges are 
simultaneously released, the hinges, which hold the 
upper parts of the air-tight D-shaped compartments 
together allow the lower parts to swing apart, and the 
load passes into the water between them below the 
surface. The practical uses of such dumping boats are 
very numerous ; they can not only be used for dis- 
charging the dredgings of harbours, docks, &c. (bein 

constructed to go out in almost any weather, an 

having proved themselves perfectly seaworthy), but 
are of great use in disposing of sewage and street 
sweepings, &c., of large towns on or near the coast. 


The load is discharged under the surface, and thus| 4 


prevents the floating back of the refuse with the tide. 
New York has thirteen of these boats at work, hav- 
ing tried this kind of barge for more than two years, 
and it has been shown that a saving of 30 per cent. is 
gained over the oldmethod. All the working parts of 
these boats are above water, and consequently for 
repairs it is not necessary to dock the boat. The bse 
spective views on pages 498 and 502 represent the New 
York boats in the act of dumping, while Figs. 1 to 5 
show details of iron boats now building in France, 





LAUNCHES AND TRIAL TRIPS. 

A STEAMER of a somewhat unusual construction was 
launched at the shipyard of W. Lindberg’s Engineering 
Company, Stockholm, on Friday, May 6. It has one 
paddle wheel aft, and is only intended to draw 2 ft. 7 in. 
of water ; it has a length of 109ft., and a breadth of 25 ft. 
The engine is a 40 horse-power horizontal compound, and 
is placed on the deck aft with direct connection with the 
paddle-wheel. To counterbalance the engine, the boiler 
is situated at the bow, also on the deck, this arrange- 
ment leaving the whole space under deck empty. e 
steamer has been ordered by the Skéuviks Aktiebalag 
for the Indals River. 


On the evening of the 12th inst. a series of most interest- 
ing experiments were made with the machinery of the new 
iron twin-screw tug and salvage steamer the Earl, built 
to the order of Sir William Thomas Lewis, of Cardiff, 
for the Bute Dock Estate, by Messrs. Edward Finch and 
Co., Limited, marine engineers and shipbuilders of Chep- 
stow. The large centrifugal marine salvage pump first 
underwent its trial; this pump is capable of discharging 
from 2800 to 3000 gallons per minute on a lift of 27 ft., 
drawing through five 6 in. bore suction pipes leading away 
from the tug to any place within the range of suction 
that it may be desired to clear of water. Thesuctions are 
made operativesimultaneously or otherwise as po by 
means of Finch and Co.’s improved quintuple sluice suc- 
tion chest secured to the central intake of the pump, 
which is also fitted with an improved self-acting seal valve 
on its discharge. The salvage outfit is of an extensive 
description, consisting of steel galvanised pipes and bends, 
flexible rubber hose with steel nozzles, retention valves, 
&c. A few seconds after working the air-ejector the 
water rushed into the pump, which at once commenced to 
perform its maximum duty of passing 3000 gallons per 
minute, the force with which the water came pouring 
out of the 13 in. discharge bearing witness to its volume. 
The veesel then steamed to Beachley Bay, and was there 
run at full power with and against the tide, the mean speed 
attained being 134 knots per hour, the engines developing 
514 indicated horse-power and working most satisfactorily. 
On the vessel’s return to Chepstow her fire-pump was put 
on trial, and through four long jet pipes sent up columns 
of water to a vertical height of 122ft. The combined 
pumping power of the two pumps for salvage work. is 
about 275,000 gallons per hour. 

At the shipyard of the Eriksberg Engineering Com- 
pany, Sweden, was launched on Saturday, May 14, the 
steamer Forshaga, built for the Forshaga Steamship 
Company, and intended to trade between Gothenbu 
and Karlstad. The new steamer is built of Swedis 
Martin steel; its length is 1074 Swedish feet, and the 
breadth 22 ft. 10in. With a load of 300 tons, it should 
draw 94 ft. The engines are of the Woolf system, and of 
25 nominal horse-power. There are two saloons for pas- 
sengers and several smaller cabins, 





The new steel screw steamer Brampton, built b 
Messrs. John Readhead and Co., West Docks, Sout. 


Shields, to the order of Messrs, Chapman and Miller, 





Newcastle, on Tuesday, May 17, had a trial trip off the 
Tyne. The dimensions of the vessel are : Length, 2754 ft.; 
breadth, 37 ft.; depth, 20ft. She has a deadweight 
capacity of about 3100tons. The vessel is fitted with triple- 
expansion engines, also built by Messrs. John Readhead 
and Co., of the three-crank type, the cylinders of which 
are respectively 21 in., 35 in., and 57 in. in diameter, with 
a stroke of 39 in. On a series of runs the speed averaged 
11} knots, with an indicated horse-power of 1185 and 86 
revolutions. This is the fourth vessel built for Messrs. 
Chapman and Miller by the same builders. 


On the same day, the new steel paddle steamer, Queen 
Victoria, built expressly for service between Liverpool 
and the Isle of Man, by the Fairfield Shipbuilding and 
Engineering Company (Limited), for the Isle of Man, 
Liverpool, and Manchester Steamship Company (Limited), 
ran her official speed trials on the measured mile at 
emyss Bay, on the Clyde. On this occasion one of the 
greatest successes ever recorded in steamship annals was 
attained. Six runs were made on the measured mile, and 
with the engines making 45 revolutions per minute, a 
8 of 21 knots, or 24.2 miles, was obtained. For nearly 
three hours continuous steaming was maintained at that 
speed, and during that time the vessel turned half-circles 
to starboard and port with the helm over at 30 deg., when 
it was found that she could turn in a semicircle of 
about 400 yards radius. All the furnaces are fitted with 
forced draught, which was used, however, only at short 
intervals during the trials, as it was found quite possible 
to get the speed mentioned without using it continuously. 
The vessel was extremely steady, there being little or no 
vibration felt on board. Amongst the appliances fitted 
on this vessel there is a steam-steering engine specially 
designed by Messrs. Muir and Caldwell, Glasgow. In 
every respect her fittings are most complete, alike for the 
comfort and safety of the passengers, and for rapidly 
taking in and putting out their luggage; indeed, she is 
eclared to be one of the most complete and perfectly 
fitted passenger steamers ever built on the Clyde, 


Messrs. A. M‘Millan and Son launched from their dock- 
yard at Dumbarton, on May 19, the beautiful steel screw 
steamer Albania, sister to the Ionia and Thrace, both 
launched a few weeks since from the dockyard. These 
vessels are to form additions to the Greek Royal Mail and 
Passenger Steamship Line trading throughout the coasts 
of Greece and adjacent seas. The Albania is of the fol- 
lowing dimensions: Length, 265 ft.; breadth, 34 ft. ; 
depth, 21 ft.; tonnage, gross register, about 1500 tons. 
The machinery, which is on the triple-expansion type of 
1700 indicated horse-power, is by Messrs. D. Rowan and 
Son, Glasgow, and is capable of propelling the vessel at a 
speed of 13 knots. The shell of the Albania is the first 
on which the new electro-magnetic drill, invented and 
introduced by Mr. F. J. Rowan, Glasgow, and Mr. J. 
M‘Millan, Jun., of the builders’ firm, has been employed 
for the purpose of boring the rivet holes. The drilling 
machine, which is of a light weight, attaches itself to the 
plating by electro-magnets, and the drill is driven by elec- 
trical energy applied to a motor of suitable construction. 





On Sone May 21, Messrs. Gourlay Brothers and 
Co., Dundee, launched a new steel screw steamer, named 
the Dean, a vessel of 1350 tons register, and measuring 
244 ft. by 34ft. by 18ft. She is owned by the North Sea 
Steam Shipping Company, Limited, and will be propelled 
by a set of triple-expansion engines of 160 horse-power 
nominal ; amongst her fittings there will be included a 
complete electric light installation by Messrs, Andrews 
and Co., Glasgow. 





The steamer Shandon, one of the City of Cork Steam- 
ship Company’s liners, went down the Mersey on Monday 
last on her official trial trip, after having new machinery 
fitted to her and extensive alterations and improvements 
effected to her hull by Messrs. David Rollo and Sons, 
Fulton Engine Works, Liverpool. The new engines are 
of the three-crank triple-expansion type, and have 
cylinders 214 in., 36 in., and 58 in. in diameter respec- 
tively, with a stroke of 36 in. The engines are of a simple 
design ; the pumps are worked by an independent set of 
Ssiglp-chpeniion engines. Steam is supplied by two large 
double-ended steel boilers, having a working pressure of 
155 Ib. per square inch, The Shandon is a vessel of 
882 tons gross register, she is 251 ft. between perpen- 
diculars, 28.2 ft. beam, and 17} ft. depth of hold. On her 
trial her mean draught was 12.3, and, with her engines 
running 81 revolutions per minute, the speed was 13} 
knots per hour. 





The Barrow Shipbuilding Company launched from their 
yard on Wednesday May 25, 1887, the screw steamer 
Grangense for Messrs. R. Singlehurst and Co., Liverpool. 
Her dimensions are 180 ft. by 26 ft. breadth moulded by 
11 ft. depth of hold; she is intended to carry about 300 
tons deadweight and to steam 10 knots at sea loaded. 
The ship will be propelled by triple-expansion engines of 
500 indicated a ie with a working pressure of 
150 lb. per square inch, 


On the same day the builders also launched for the 
Metropolitan Board of Works, the twin-screw steamer 
Bazalgette, 230 ft. in length by 38 ft. beam by 13 ft. 10 in. 
depth of hold, and capable of carrying 1000 tons dead- 
weight. She is built of steel, and will be propelled by 
twin-screw triple-expansion engines with cylinders 15 in., 
22 in., and 33in. in diameter by 24 in. stroke, and will 
be capable of steaming 10 knots an hour. ‘This steamer is 
the first of a series of similar vessels intended to be built 
by the Metropolitan Board of Works for the purpose of 
conveying London sewage sludge to sea from the outfalls 
in the River Thames, 





ENGINEERING. [May 24, 1887. 








THE BARNEY AUTOMATIC DUMPING BARGE 
CONSTRUCTED BY THE BARNEY DUMPING BOAT COMPANY, NEW YORK. 
(For Description, see Page 497.) 
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THE BAGAIN RIVER BRIDGE. 


MR. GEORGE BERKLEY, ENGINEER; THE DARLINGTON w 
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THE ORDNANCE INQUIRY 
COMMISSION. 

Tue wholesale failure of torpedo boats on speed 

trials, and the report of the Ordnance Inquiry 

Commission just issued, are events well calculated 

to throw acloud over the relics of our prestige abroad, 


31 tages which would reduce him 





and to cause humiliation to every Englishman: 
They alike cast discredit on our manufactures and 
our powers of organisation, on our methods of offence 
and defence, and on the heads of departments who 
are responsible for spending the vast sums annually 
drawn from the pockets of the taxpayers. Possibly 
we are not worse than our foreign neighbours, but 
a partial light has been thrown upon our short- 
comings, sufficient to bring into strong relief a 
portion of the ‘‘ Ignorance and Incapacity” that has 
in charge, our guns and ships, our Army and Navy, 
our soldiers’ lives, and the nation’s pocket. We saya 
portion, because it did not lie within the scope of the 
Commission’s programme to investigate more than a 
few leading points of a system out of which so many 
glaring evils have sprungand flourished, and because 
there is an evident desire to say as little as need be on 
abuses, the exposure of which cannot fail to draw 
down ridicule from abroad and humiliation at home. 
As for the charges of corruption brought against 
the various departments by prejudiced and aggrieved 
persons, the result is what might easily have been 
predicted ; they are proved to be utterly without 
foundation. 
been possible, for even supposing that there existed 
ground for such charges, the accusers so mismanaged 
their case, and so clearly showed themselves to be 
warped under the strain of real or fancied grievances, 
that their accusations became childish, and their 
evidence an empty breath. So that part of the Com- 
mittee’s report may be passed over contemptuously 
as idle reading, and with the simple criticism that the 
integrity and honour of the heads of departments 
stand precisely on the same level as they did before 
all those vaporous charges were made against 
them. Probably, however, if it had not been for 
the action taken by Messrs. Hope, Armit, and 
Co., the revelations contained in the Committee’s 
report would have been indefinitely deferred, so 
that they have at all events done good service in an 
unexpected direction. Every one is by this time 
familiar with the report of the Commission, therefore 
we do not propose to examine it in detail, but only 
to call attention to a few of its more salient features. 
In fact, comment on our part is almost superfluous, 
for the two admirable articles on ‘*‘ Our Ordnance 
Administration,” by Mr. J. A. Longridge, that 
appeared in our issues of October 15 and 22 last, 
leave little to be said, even after reading the Com- 
mission’s report, which goes further than Mr. 
Longridge in its strictures upon the manner in 
which the Secretary of State necessarily performs 
his duties. Apropos of this, the Report says : 

On him we have to observe—first, that the scope of his 
duties is immense; secondly, that he performs them 
under extreme disadvantages. He is charged with five 
separate great functions, any one of which would be suffi- 
cient to occupy the whole time of a man of first-rate in- 
dustry, ability, and knowledge. ... . It is morally and 
physically impossible that any one man should discharge 
all these functions in a satisfactory manner. No one man 
could possess either the time or thestrength or the know- 
ledge which’would be indispensable for that purpose ; but 
even if such a physical and intellectual prodigy were to 
be found, he aaa have to do his duty under disadvan- 
ractically to impotence. 
.... The effect of this is as follows : In the first place 
there is no definite responsibility whatever. In the secon 
place, there is no continuity in the policy of the office ; 
no security, for instance, that particular principles of 
manufacture should be adhered to, or a particular system 
for making guns or rifles pursued and developed. Each 
Secretary of State takes his own view. Each is advised by 
the persons of whom he happens to approve. Each carries 
out or pushes on those particular branches of manufacture, 
construction, and the like which he prefers. There is 
never at any time any binding or permanent declaration 
of the intentions of the office by which the public may be 
informed of what is being done, and by which they ma 
be guided in judging of the value of the estimates Which 
are formed from year to year. 


No one will argue that this statement is over- 


09 | drawn, and it is abundantly obvious that the con- 


dition of things described is amply sufficient of 
itself to produce all the confusion and blunders that 
characterise the administration of the departments. 
It being absolutely impossible for the Secretary 
of State to perform all, or a fifth part of his onerous 
duties, it follows that they must be neglected, or at 
best relegated to subordinates, leaving the way 
open to the establishment and perpetuation of all 
sorts of abuses without fear of consequences, and 
the destruction of anything like personal respon- 
sibility. To such an extent indeed has the dread 
of responsibility developed among officials, that it 
would be amusing were it not so serious, to note 
how ingeniously all actions and resolutions are con- 
trolled by the determination to avoid it. And asa 
natural consequence when by some rare chance 





an exception is made to this rule, disaster, more or 
less costly, results, Shirking of responsibility is 
perhaps the greatest evil arising from the present 
system, though all the other evils detailed by the 
Commission are serious enough. They suggest a 
correction by the following means : 


The powers of the Secretary of State are so great that 
no single person can be expected to exercise them effi- 
ciently, especially when regard is had to the uncertainty 
of his tenure of office, and his pr ble deficiency in 
special knowledge. (B.) The same observations apply in 
a less degree to the Surveyor-General of the Ordnance. 
(C.) The Secretary of State and the Surveyor-General of 
the Ordnance are practically in the hands of their sub- 
ordinates, and this destroys all real responsibility and all 
effective superintendence. (D.) The present system is 
directed to no definite object ; it is regulated by no de- 
finite rules; it makes no regular stated provision either 
for the proper supply and manufacture of warlike stores 
or for enforcing the responsibility of those who fail to 
make them properly, or for ascertaining the fact that 
they are made improperly. It is to these defects in the 
system that we attribute most of the matters com- 
plained of. 

We propose to remedy the above-mentioned defects 
as follows: (A.) A commission composed of men of the 





Indeed, no other result could have | high 


ighest eminence and authority should be formed to lay 
down a standard as to the amount of stores which should 
be kept in hand for the public service, and annual tables 
should be published showing how the existing stores stood 
in relation to this standard. (B.) The office of Master- 
General of the Ordnance should be revived so far as the 
management of the stores and manufacturing departments 
is concerned. The Master-General should be a soldier of 
the highest eminence. He should hold office for a term 
of, say, seven years certain. He should prepare and pub- 
lish annually a statement of what he —e as necessary 
for his department every year. The Secretary of State 
should continue to be in all respects responsible for passing 
the estimates laid before Parliament. We are sensible of 
the difficulty of arranging his relations to the Secretary of 
State and to Parliament. (C.) The Master-General 
should have a council, the duty of which should be—(i.) 
To advise on all technical questions submitted to them. 
(ii.) To cause warlike stores issued for service to be in- 
spected at irregular intervals, and to hear and adjudicate 
upon all complaints as to their quality. (iii.) To pass re- 
solutions as to the adoption. of different patterns of war- 
like stores and new inventions. (iv.) To hear and deter- 
mine upon complaints of inventors. 


Such reforms as the Commission propose would 
do something to establish a better state of things, but 
the difficulties of accomplishing this are many and 
great. The mischievous system in vogue has had, 
amongst other results, that of demoralising men in 
authority, who, under a healthierrégime, would have 
proved invaluable servants to the State; and it is 
going rather far to expect that systems, long esta- 
blished, can be changed, actually as well as nominally, 
by a stroke of the pen. The weight of personal re- 
sponsibility would be too crushing to bear, and 
ingenuity would be put on the rack till it had 
devised some means of throwing off the hateful 
burden. That accomplished, things would go on with 
outward smoothness till some agitator or would-be 
reformer exposed the inefliciency of the supposed im- 
provement, and a newspecificwould be tried. Abuses 
of the kind set forth in the report, have doubtless 
long existed in the naval and military departments 
of this country. They grow out of the peculiarities of 
the national character, when it deteriorates through 
sufficiently demoralising influences, and it is only 
under the scourge of a national disaster that public 
opinion can be lashed out of its normal state of in- 
difference, into furious indignation against those who 
betray its trust. Probably this tardy indignation will 
come too late; meantime past experience goes for 
nothing ; Royal Commissions by the score may sit 
and write reports and recommend reform, but 
none the less our soldiers’ lives abroad will be 
sacrificed through the ‘‘ inexcusable carelessness of 
individuals in the Woolwich Arsenal,” and armour- 
clads will be sent to sea armed with guns that 
cannot be fired. There is little wonder at Lord 
Wolseley’s indignation, or at the terms in which he 
stigmatised the criminal carelessness of the home 
officials, in the letter he addressed to the Secretary 
of State in April, 1885. That the Commission sees 
nothing in ‘‘ this incident” to call ‘‘ for special 
remark” is one of those signs of weakness which 
will tend, in the eyes of the public, to throw doubt, 
if not on the bona fides, at least on the moral 
courage and sound judgment of the reporters. Nor 
will many persons be found to share the opinion 
that such “‘ incidents” could not be avoided by any 
change of system. We think Lord Wolseley would 
find a means, So with the jamming of cartridges 
in the Martini-Henry rifles, which caused so much 
trouble during the Egyptian campaign of 1884, and 
which will cause equal difficulty in the next mili- 
tary adventure, great or small, in which we may be 
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engaged. Is it at all tolerable in these days to 
know, that despite the vast expense that has, 
actually, and the great skill that has, presumably, 
been devoted to the manufacture of cartridges, 
those responsible for the work cannot make 
them? Of course, excuses are readily coined ; 
when an exposé occurs, officials can turn them 
out rapidly and neatly enough, and unfortu- 
nately too often for the public, so can those bodies 
—special committees, or what not—who form the 
tribunals of investigation. In this special case 
‘*desert sand” is put forward as the main cause 
of the trouble! But desert sand did not account 
for the fact that out of the Shrapnel shell supplied 
to a battery at Gadkul, 50 per cent. were found to 
have been sent out defective. And so the damag- 
ing record against our system of personal irrespon- 
sibility could be made up in almost all directions 
towards which inquiry may be directed. Swords 
that bend in two upon a bag of sawdust ; bayonets 
fit only for attachment to the Brummagen guns 
that once imposed upon the confiding aborigine ; 
serviceable cutlasses changed into old iron, at a cost 
equal to that of the original weapon by faddism 
wedded to incompetency, and standing firm on 
the rock of irreponsibility; shrapnel that are 
sent out worse than useless, painfully dragged 
through the desert to betray men’s confidence 
and lives at the supreme moment ; rifles that fail 
to extract their misfitting cartridge, and so on 
through all the sickening list of ‘‘ incidents.” 
Perhaps the worst feature of all this is that the 
Commission after having the evidence laid before 
them, and carefully weighing it, record as their 
deliberate conclusion ‘‘ that no change in the system 
could prevent or much affect these things.” Sucha 
conclusion makes one regret that the charges of 
corruption brought by Messrs. Hope and Armit 
were not confirmed, and that all such blunders 
could not have been fairly ascribed to dishonesty of 
officials, for in such a case the remedy would have 
been comparatively easy. 

Turning toanother part of the Commission’s report, 
we find subject-matter of even higher importance, 
if that be possible. As with the Army so with the 
Navy, so far as the investigation extended. Iron- 
clads built at vast cost, and nearly always requiring 
repairs after a gale, are fitted with heavy guns, which 
those responsible for their design and manufacture 
insist upon being the very best that skill and money 
can produce. On this point the Commissioners say 
that the notorious failures of the 45-ton guns point 
to conclusions of the deepest importance. ‘‘They 
show that a whole class of guns, fifteen in number, 
and inferior in power only to the 80-ton and 110-ton 
guns, turned out unfit for their purpose. What 
were the reasons for their unfitness is a scientific 
question on which we offer no opinion. But the 
gravity of the error which has been committed is 
rather increased than diminished by the fact that 
it seems to have been committed deliberately and 
after warnings as to its existence. We do not pre- 
tend to say either what the error was or who is 
responsible for it, but we cannot escape from the 
conclusion that it was an error which might have 
caused a national disaster. 

‘* The last results of the manufacture of guns can 
hardly be considered as satisfactory. Guns are 
now produced of the weight of 110 tons. They 
have a calibre of 16 in., and a length of 44 ft. and 
upwards. Their charge consists of 1000 lb. weight 
of powder and a projectile weighing nearly a ton, 
which cost together about 1501., though the price 
varies according to the material of which the shot 
is made. The gun itself costs about 20,000/. After 
firing 150 rounds it will require relining with a new 
steel tube. This would render necessary its removal 
to Woolwich, where the operation would occupy a 
considerable time and would cost a large sum of 
money. It seems to us that the result in this case 
is hardly equal to the expenditure, and that it is 
unfortunate if nothing betier than this can be 
devised.” 

Is it probable that the public will set store upon 
this warning, and these pregnant facts? Hardly, we 
think, for in these indifferent days such things are 
nobody’s affair, and the scandal or pleasure of the 
hour is the business of life. But upon them may 
depend the downfall of our great empire, and the 
eternal humiliation of this country. 

It is difficult to know in what direction to turn for 
light. The mild and somewhat simple nostrum of 
the Commissioners—that in a multitude of coun- 
cillors there is wisdom—is no doubt sound in the 
abstract, but in application it would be founc that 





in the multitude of councillors is reduced responsi- 
bility, and we maintain that it is almost wholly 
from the pernicious root of irresponsibility that the 
evil growth which overhangs and paralyses all our 
defensive and offensive efforts, springs. Very 
sound is the opinion expressed in the report that 
the greater part of warlike stores required should 
be purchased from private firms ; there are unlimited 
skill and enterprise and capital available in this 
country ; but such firms must have fair encourage- 
ment and support, they must know that they run 
no risk of expending large sums of money in plant 
and other preparations for carrying out orders 
provided them by an ofticial who may be swept out 
of office by a wave of policy, and be replaced by a suc- 
cessor whose ideas are unlike or run in an opposite 
direction. The great Newcastle firm has been power- 
ful enough to withstand all shocks arising from such 
changes, and hence has grown up that undesirable 
monopoly about which so much has been said of late. 

Sir Joseph Whitworth and Co. have recently been 
employed on Government work ; but the system 
must be widely and generally extended. Great 
advantages would follow such a reform wisely carried 
out. Inventors would cease to have grievances 
against the departments, and many valuable develop- 
ments would be secured to the country. Work 
would be done better, quicker, and more cheaply, 
for private manufacturers, unlike departments, have 
ever the fear of bankruptcy before their eyes. But 
it is not home manufacturers alone who should be 
encouraged. The skill and resources of the world 
are at our disposal, and we should draw upon them 
freely, not only that we may buy in the best and 
cheapest markets, but also that we may stimulate 
competition. The recent episode of steel shell 
which has been told fully in our columns, is an 
illustration of the soundness of this policy, which, 
as we have repeatedly urged, should be pushed in 
every possible direction. 





THE RELATIVE ECONOMY OF 
ELEVATORS. 

In most instances the conditions of the supply of 
motive power are such that it would be feasible to 
use any of several well-known types of elevators, 
but it is equally true that in many instances the 
selection is based upon superficial motives without 
due consideration of what constitutes the greatest 
economy of all the elements entering in the pro- 
blem. In fact there is but little data upon which 
such estimates can be accurately based. Mr. Ed- 
ward E. Magovern, of the New York Steam Com- 
pany, has given much attention to the matter, and 
his conclusions are based upon a systematic experi- 
ence for five years upon upwards of 600 elevators 
in actual use in the city of New York. The re- 
sults are relative, being, of course, based upon the 
actual cost of plant, repairs, attendance, fuel, and 
water at the market rates prevailing in the locality 
under examination, but this does not impair the 
value of the results, as in case of differences the 
same methods can be applied to other markets. 
The results in each classification are based upon 
the relative values given to each element of cost; 
the allotment for motive power being, 100; the 
interest on initial cost, 334; expense of repairs, 
274; cost of attendance, 95 ; so that the maximum 
value would be 255.83. The elevators are classified 
as to their motive power, whether derived from 
intermittent steam engine, continuous steam engine, 
hydraulic elevators operated by public water supply, 
hydraulic elevators actuated by head of water sup- 
plied by an open tank on the roof kept full by local 
pumps, hydraulic elevators driven by the water 
supply forced into closed tanks by local pumps and 
belt elevators. The results are based upon condi- 
tions of uniformity of load and trips per day in order 
to be strictly comparable with each other. Arrang- 
ing his conclusions in tabular form varying slightly 
from his method of presentation, they are as 
follows : 
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total economy of each type of elevator under the 
conditions of those under examination, out of a 
maximum cost represented by 255.83. Reduced 
to percentages of that number, the relative cost 
would be 
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The relative cost of each motive power, interest, 
repairs, and attendance for each type is shown by 
the following Table : 
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It will be noticed that no consideration is given 
to the cost of elevators operated by hydraulic 
water supply at great pressure furnished for power 
purposes from mains and plant owned by acom- 
pany, or by compressed air furnished in like 
manner, as neither of those methods of distribu- 
tion of power are used in any American city. Nor 
is any reference made to electric motors used for 
elevators, although there are a number of such 
elevators used in Boston and New York and in 
smaller numbers elsewhere, generally in connection 
with the leads from an electric lighting station 
furnishing electricity for incandescence lights. 
Power furnished in that manner would in general 
exceed that derived from any of the sources men- 
tioned in the Table, although their use is well 
fitted to many places where the above methods are 
not convenient of application. It is not to the 
credit of the engineering skill of those engaged in 
the exploitation of electric motors that in many 
instances their application to elevators is made by 
using the motor to drive a pump which forces 
water into either an elevated or a closed tank, in- 
creasing the number of conversions of energy and 
the losses attendant thereto in an unnecessary 
measure. They should rather apply the skill to 
the production of electro-motors which would 
operate with the needful smoothness, and also be 
subject to the small range of motions and ready 
control by the operator as is requisite in all 
elevators. 





TORPEDO BOATS AND STERN- 
. WHEELERS. 

Durine the last ten days a notable addition has 
been made to the torpedo fleet of Her Majesty’s 
Navy in the shape of a vessel constructed by 
Messrs. Yarrow and Co., of Poplar, to the order 
of the Admiralty. The boat in question ran her 
trial trip the week before last, and on Thursday in 
last week Messrs. Yarrow invited a number of 
persons interested in such matters to inspect the 
vessel, She is described as of the Falke type, and 
is so called, being in general particulars like the 
vessel of that name built by Messrs. Yarrow for 
the Austrian Government, and which, it may be 
remembered, was illustrated and described in our 
columns recently. In the present vessel, how- 
ever, several improvements, sugested by later ex- 
perience, have been incorporated. The length is 
135 ft. and the beam 14ft., and with a load of 
15 tons a speed of 23 knots was obtained ; a rate 
of steaming which places this vessel at the head of 
the British Navy in respect to speed. The excep- 
tionally good steering qualities, which have distin- 
guished the later boats of this firm, are noticeable 
in this boat, circles of 100 yards in diameter being 
turned in 62 seconds as an average. The forward 
part of the boat is completely covered by a large 
turtle back, a feature first introduced by Messrs. 
Yarrow in the Russian boat Batoum. The forward 
torpedo gear consists of one torpedo gun with gun- 
powder impulse. Aft of the turtle back is the con- 
ning tower, from which the officer in charge will 
navigate the boat. Further astern the cook’s 
quarters with galley, &c., are situated; whilst the 
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entire midship portion is, of course, occupied by 
the propelling machinery. The boiler, of this 
firm’s now well-known type, is capable of giving 
steam for 1660 indicated horse-power. It has a 
single firebox, the grate being probably about 
46 square feet in area, whilst the heating surface, 
we are informed, is 2300 square feet. The barrel 
of the boiler is 7 ft. 6in. in diameter. It is claimed 
that this is the most powerful boiler ever con- 
structed for the Navy, if notin all the world. In 
the engine-room there are six engines, viz., the 
main engines, two engines for compressing air for 
the torpedoes, an engine for working the dynamo 
for producing the electric light, the fan engine for 
forced draught, and an engine for the distilling appa- 
ratus for domestic water and make up for losses in the 
boiler. Aft of the engine-room are the officers’ 
quarters, and the stern of the boat is fitted up asa 
pantry and for the stowage of ammunition and stores. 
On deck are mounted three machine guns, and near 
the stern there is a second conning tower, round 
which revolve two torpedo guns. On both conning 
towers, machine gunsare mounted. This vessel is, 
we understand, to take part in the Naval Review 
of July 23rd. 

Lying off Messrs. Yarrow’s yard in the river were 
two large torpedo boats constructed for the Italian 
Government. Both these craft have made their 
official trials and attained respectively speeds of 25 
and 25.1 knots per hour when partially loaded. 
They are 140 ft. long by 14 ft. wide, and are pro- 

elled by twin-screws. They carry apparatus for 
firing torpedoes from six positions ; two from right 
ahead, two from the stern, and two amidships over 
either side. The engines are placed right in the 
middle of the vessels, and there is one boiler for- 
ward and another aft. 

There were in the yard two large boats ordered 
by the Spanish Government. They are 135 ft. 
long and 14 ft. wide, and are each propelled by a 
single screw. One boat has made a preliminary 
trial, it is said, with very satisfactory results. 

Another large torpedo boat recently constructed 
was used by Mr. Yarrow for bringing his visitors 
from Westminster, and afterwards taking them 
back to town. She has been built to the order of 
the Chinese Government and is 128 ft. long by 13 ft. 
beam. The high manceuvring qualities of the craft 
were exemplified during the run down, the Pool 
being fuller than usual, and as the tide was flowing 
the long ram-bowed vessel had to show considerable 
activity in avoiding the dumb barges and other 
craft coming up on the tide. The speed attained 
by this craft is 23.8 knots partially loaded. This 
boat will leave for China in the autumn, when she 
will go out in company with four large war vessels, 
now being constructed, two in Newcastle and two in 
Germany, for the Chinese Government. 

On the stocks there was a somewhat novel kind 
of craft, like a torpedo boat in appearance, but not 
designed to carry any locomotive torpedo. She is 
in fact a small swift gunboat and has been built 
for the Republic of Equador. Her length is 120 ft. 
and her beam 13 ft. She will have a tower fitted 
in which will be mounted a Krupp cannon, whilst 
two Nordenfelt guns will be placed amidships. 
This boat will be rigged, and it is intended that 
she shall make her own passage under sail round to 
the west coast of South America. The venture 
seems a somewhat perilous one, but it must be 
remembered that Messrs. Yarrow have had some 
experience in this style of navigation, having sent 
more than one of their small craft safely across the 
Atlantic under canvas. 

The visitors were also shown the commencement 
of a 125 ft. torpedo boat to be constructed for the 
Dutch Government, and two second-class boats that 
are to be built for the British Navy. 

Not the least interesting objects in Messrs. 
Yarrow’s yard are the stern-wheel steamers that 
they have under construction. As our readers 
are aware, this firm hasalways made a special point 
of the production of these craft; and have obtained 
some remarkably high speeds with equally re- 
markably low draughts of water. The exploits of 
the Lotus and her sister craft during the Nile ex- 
pedition will be fresh in the memory of many of 
our readers, and a number of somewhat similar 
vessels have been turned out at Poplar since that 
time. The largest of these craft now on hand are 
two vessels being built, one for the Magdalena 
River and the other for the River Plate. They are 
120 ft. long by 24 ft. 6 in. beam. They will of 
course be shipped in pieces, and the visitors to 
Messrs. Yarrow’s yard of last week were shown a 








vast pile of packing cases, which contained the body 
and members of a somewhat similar craft. The 
speed that will be reached by these two vessels 
will be from 13 to 14 miles an hour on a draught of 
13 in. to14in. Messrs. Yarrow have a very high 
opinion of the merits of stern-wheelers for river 
navigation. As their experience enables them to 
speak with authority on the subject, we may 
= some of the advantages they claim for these 
craft : 

‘*For shallow river navigation, especially where 
there are numerous bends and obstructions, the 
stern-wheel offers advantages over any other form 
of propulsion. The machinery is simple, and every- 
thing is above water and easy of access. The wheel, 
by being placed aft of the hull, is well protected 
from floating timber or other obstacles. The breadth 
of the navigable part of the river determines the 
width of the hull only, while, on the other hand, 
with a side-wheeler, it determines the width over 
the paddles, and the hull must consequently be 
narrower. Moreover, from a structural point of 
view, the stern-wheel type of vessel offers great 
advantages, inasmuch as it can be built from much 
lighter materials than any other class, owing to the 
heavy weights involved in the boiler and engines 
being placed at the ends instead of the middle. The 
great beam of these vessels secures for them an 
enormous stability, and for this reason cabins are 
built up two or three tiers of decks in height, on 
the American system, thereby giving very great 
and comfortable accommodation for passengers 
above, while cargo can be stowed below.” 

Speaking of Messrs. Yarrow and Co.’s works 
generally, it may be noticed that they have facilities 
for turning out one torpedo boat a week, and they 
can have on the stocks eighteen such craft at one 
time. About a year ago they inform us they had 
1700 men employed, but work is much slacker now, 
and there are less than half that number on the 
premises, whilst further reductions will have to be 
made unless there is a fresh access of work. This 
firm has now been established twenty years, during 
which time it has built 750 steamers of various kinds, 





THE IRON AND STEEL INSTITUTE. 

THE annual meeting of the Iron and Steel In- 
stitute is now being held at the theatre of the 
Institution of Civil Engineers, the Council of the 
latter body having extended the usual hospitality 
to the kindred society. The meeting, which com- 
menced yesterday, is continued to-day, and concludes 
to-morrow. Yesterday, after the usual formal pro- 
ceedings had been gone through, the now past- 
president, Dr. Percy, vacated the chair, which was 
then occupied by the new President, Mr. Daniel 
Adamson, who forthwith proceeded to deliver his 
inaugural address. 

After a few opening sentences the President pro- 
ceeded to suggest the desirability of examining the 
mechanical properties of the purest iron in order to 


‘obtain some standard of comparison to enable the 


manufacturer and worker of iron to act in unison ; 
a result much to be desired in order to get the 
highest results with the least risk and useless ex- 
pense. Wehave now metallic iron ranging as high 
as 99.2 per cent., only leaving ;$ ths per cent. of 
foreign matter. Taking thisas a standard the amount 
of alloy required to produce every variety of steel 
may be determined. Such a’material as that re- 
ferred to will only carry a maximum load of 19 tons 
per square inch, while permanent set arises at half 
that strain. It may be said that pure iron is wonder- 
fully malleable and welds at comparatively low tem- 
perature, and a further characteristic is that it suffers 
little when worked at a colour heat, while it will 
endure without stress percussive or concussive force 
far exceeding that which can be borne by the 
mildest steels. It may be taken for granted 
that with every increase in the carrying power 
of mild steel the ductility is decreased and its 
malleability lessened. Brittleness at colour heats 
closely follows this same law ; the more the alloying 
elements, which give this increased carrying power, 
the less the ability to endure percussive or concus- 
sive forces at temperatures ranging from 430 deg. to 
700 deg. Fahr. Presuming that the higher alloyed 
mild steel suffers most over a larger range of colour 
heat and is less to be depended upon, from 400 deg. 
to 430 deg. would be the higest range of temperature 
that a strong metal could work at safely. The moral 
Mr. Adamson drew from these facts was, that with 
security, a temperature equal to that mentioned pro- 
duced by high-pressure steam would be the greatest 





at whicha steam boiler could be worked from this 
point of view—this temperature corresponding, say, 
to 350 1b. pressure per squareinch. If higher pres- 
sures are desired, more care would be required in 
the selection of the material that the boiler was to 
be made of. Considering the demands that have 
lately been made for steel of higher tensile strength 
for marine boilers in certain quarters, the remarks 
of one having the experience of Mr. Adamson will 
be read with interest. 

The President next proceeded to point out the 
measure in which ductility and strength should be 
allied. In one case instanced there was } per cent. 
of alloy, and the metal would carry 50 per cent. more 
load than pure iron. But against this the elonga- 
tion before fracture was reduced from 40 per cent. 
to 27 per cent. ; yet in ninty-five applications in a 
hundred the stronger and less tough metal is the best. 

The author next proceeded to consider the pro- 
perties of a stronger steel, and finally selected three 
standardsof comparison ; viz., pure ironcarryingonly 
19 tons per square inch, mild steel with } per cent. of 
alloy, and carrying 28 to 30 tons per square inch, and 
hard metalhaving 1.75 per cent. of alloy,and to carry 
58 to 60 tons per square inch. From between these 
by judicious selection the various qualities required 
can be selected, and when a wise choice is made, 
security is established and satisfaction obtained. 
The object of this part of the address was to show 
that judgment is required in judiciously apportion- 
ing various grades of steel to the work for which 
they are suitable, and that disaster and calamity 
follow an inappropriate selection of even an other- 
wise valuable metal. 

The President next pointed out that judicious 
selection is not all that is required. Much rests 
with the way in which the steel is worked, and the 
stronger the metal the greater is the skill required 
in manipulating it. 

The address next proceeded to deal with the 
question of ‘‘ colour heats” and the effect of work- 
ing metals under the conditions they lead to. This 
is a subject that the name of Mr. Adamson has 
long been associated with, and his remarks on the 
present occasion possessed their usual interest, 
Referring to sporting arms it was pointed out in 
the address that barrels become brittle at a tempera- 
ture of probably not exceeding 400 deg. Fahr., and 
the same effect comes into active operation during 
the rapid use of artillery, where an undesirable 
heat can be established. ‘‘ The greatest evils,” 
Mr. Adamson continued, ‘‘ that have befallen steel 
guns, have arisen from the material used being 
composed of too strong a metal, having little 
ductility, and special weakness at low colour 
heat, and at least a material not calculated to 
resist concussive shock induced by the explosion 
of gunpowder or the development of such heat as 
can be produced by quick firing. We need not 
under all circumstances be surprised at cannon 
bursting, nor at Cabinet Ministers making unwise 
speeches in Parliament when they attempt to dis- 
cuss a subject of such a refined technical character.” 

The address next went on to refer to the wide 
difference of cpinion existing amongst various 
authorities as to the description of material from 
which steel guns should be made. From an elabo- 
rate discussion which has recently taken place 
on this subject in America it would seem that 
while civil and mechanical engineers desire to 
use a lower or milder steel with much ductility, 
the artillerists would have a strong steel. The 
President suggested that the subject should be 
taken up by the Institute, and for his part he was 
impressed that the conclusions arrived at would be 
most likely to lead to the use of a more ductile and 
reliable metal than had been submitted for adop- 
tion to and by the authorities at Woolwich. The 
address next went on to refer to the various 
methods of working steel, mention being made of 
the hydraulic methods of forging and compressing 
steel ingots. The application of steel to railway 
tyres and rails was alsoreferred to. The saving to rail- 
way shareholders by these two applications has been 
estimated at 1 per cent. added to the dividends, or 
probably one-fifth of the disposable earnings of the 
railway companies—amounting to about 120,000/. per 
week. If, said Mr. Adamson, Sir Henry Bessemer 
had never done any other good work than to produce 
a material so valuable for rails or tyres, he would 
have deserved the thanks of every civilised com- 
munity. The President next suggested whether 
the Institution might not take upon itself the re- 





sponsibility of suggesting the application of special 
metals for the construction_of large public works ; 
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such asa proper material for the universal con- 
struction of railway and river bridges, both of 
moderate and large spans. A steel having a 
breaking strength of 45 tons per square inch would 
be reliable metal and would carry about double 
the weight that ordinary wrought iron would sus- 
tain in the direction of the fibre and over five 
times as much across the fibre. 

The welding properties of steel next claimed the 
President’s notice, he being of opinion that the 
future development of the steel trade will consist 





in the production of mild weldable steel. For this | 
the carbon must be low, the manganese ranging to | 
four times as much, and further, the silicon, phos- | 
phorus, and sulphur combined must not amount to | 
more than one-tenth per cent. The desirability of | 
case-hardening steel was another point mentioned | 
in the address, it being stated that Messrs. Platt | 
Brothers, of Oldham, had succeeded in this direc- | 
tion. The position of pig iron and the substitution | 
of steel castings in place of cast iron in locomotive | 
practice, were next referred to. Steel rails, Mr. 
Adamson remarked, were increasing in weight, and 
in marine engineering, steel castings were being 
more largely used, whilst the substitution of triple 
or quadruple expansion engines for ordinary com- 
pounds is estimated to cost shipowners 9,000,000/. 
sterling. The address concluded with a reference 
to the desirability of increased inland waterways. 

Four papers were read yesterday. These were 
‘On the Steel Works at Terni,” by Sir Bernhard 
Samuelson, M.P. ; ‘‘ On Composite Iron and Steel,” 
by Mr. George Allan ; ‘*On the Electro-Deposition 
of Iron,” by Professor Chandler Roberts, F.R.S., 
and ‘‘On the Cost of Erection of Blast Furnaces,” 
by Sir B. Samuelson, M.P. These we shall deal 
with next week. The remaining papers on the list 
are as follows : 

‘On the Microscopical Sttucture of Iron and | 
Steel,” by Mr. H. ©. Sorby, LL.D. (Cantab), 
F.R.S., &c., Sheffield. ‘On Basic Slag as a 
Manure,” by Mr. Percy C. Gilchrist, London. 
‘*On Basic Slag: its Formation, Constitution, and 
Application, with special reference to Crystals 
found therein,” by Mr. J. E. Stead, and Mr. C. 
H. Ridsdale, Middlesbrough. ‘‘On the Produc- 
tion of Silica from Cast Iron,” by Mr. Thos. 
Turner, Associate R.S.M., F.C.S., Mason College, 
Birmingham. ‘‘On the South Chicago Iron and | 
Steel Works, with details of their cost, &c.,” by 
Mr. E. C. Potter, Chicago. ‘‘On some Investiga- 
tions regarding the Effects of different Methods of 
Treatment of Mild Steel in the Manufacture of | 








Plates,” by Mr. James Riley, Glasgow. ‘‘ On the 
use of the Magnetic Needle in exploring for Iron 
Ore,” by Mr. B. H. Brough, Assoc. R.S.M., London. 





NOTES. 
‘* Prasanna” O1rs By ELECTRICITY. 

In America the flashing point of mineral oil is 
now determined by means of the induction spark. 
The oilis placed in an open vessel and heated by a 
water-bath. A thermometer in the oil tells the 
temperature, and just over the surface of the oil 
are two electrodes connected to the secondary cir- 
cuit of an induction coil. These are fixed at a dis- 
tance apart which allows the spark to pass. The 
oil when heated to the flashing point gives off in- 
flammable gas, and the sparks passing between the 
electrodes set fire to it. The temperature at which 
this firing takes place is observed on the thermo- 
meter and is the flashing point. 


Fue on Russian Raitways. 

Some interesting official statistics have just been 
published regarding the consumption of fuel on 
Russian railways. According to these the 15,000 
miles of railways consumed, in 1885, upwards of 
575,271 cubic feet of wood, 32,000 tons of peat, 
60,000 tons of liquid fuel, and 1,200,000 tons of 
coal. Of the latter nearly 1,000,000 tons were 
obtained from the South Russian collieries. The 
forests destroyed to provide wood for the railways 
were estimated to cover nearly 80,000 acres. Every 
year the use of wood is decreasing and is being 
replaced by coal and oil. Most of the coal imported 
into Russia for the use of the railways is English. 
Owing to the duty the quantity will be very small 
this year. 

An Eartuquake EFFEct. 

The French Minister of War, General Boulanger, 
recently sent to the Academy of Sciences a note of 
Lieutenant-Colonel Benoit, director of artillery at 
Nice, on a curious incident which happened in his 
service on the morning of the earthquake, Feb- 
ruary 23, at 8.50 a.m., that is to say at the moment 
of the third shock. The guardian of the Muller 
battery on fort Téte-de-Chien was in telegraphic 
communication with his colleague of the Drette 
giving an account of the effects of the second shock 
which had passed. All at once he felt a violent 
shock which threw him from the key into his chair, 
where he remained motionless for some minutes. 
His arm was disabled and it was only towards 
evening that he could resume his duties. Dr. 
Onimus has investigated the matter and has come 





to the conclusion that the soldier received a very 
strong electric shock through the metal of the tele- 
graph key which he was using. Since the accident 
he has experienced tremblings of the right arm, 
and suffers frequently from headache. Electric 
disturbances in telegraph wires have been observed 
before during earthquake shocks ; but we are not 
aware of any dangerous commotion in the wires 
having been noticed. 


Tue INSTITUTION OF C1viL ENGINEERS. 

The President of the Institution of Civil Engi- 
neers, Mr. Edward Woods, received a company of 
guests numbering three thousand one hundred and 
twenty, at South Kensington Museum last Wednes- 
day evening. Among these were a large number 
both of the leaders and of the rank and file of the en- 
gineering profession, as wellas many men eminent 
in other branches of science. The Guards’ band 
played in one of thecourts, while in the lecture theatre 
there was vocal music, and at intervals during the 
evening two entertainments by Mr. Corney Grain. 
This latter is a quite new feature at these receptions, 
and the idea it one which suggests almost unlimited 
possibilities of extension to future presidents. The 
guests who attend soirées of this description have 
been rather spoiled by meetings for the last four 
years at the late series of exhibitions with their 
fairy fountains and gardens, and will need a little 
careful treatment to render them perfectly content 
with the milder description of entertainment pro- 
vided at the home of the Science and Art Depart- 
ment. Now that it has been established that a 
scientific gathering may be amused, as well as edified 
and instructed, we may possibly see some other 
institution enliven its annual soirée with the Wild 
West at the American Exhibition. 


THe Fastest PassENGER STEAMER IN THE WORLD. 

In another portion of this issue mention is made 
of the official trial trip made on the Clyde last week 
by the new Liverpool and Isle of Man steamer, 
named the Queen Victoria ; and here we may men- 
tion a few facts by way of supplement to the other 
notice. The steamer in question left the Tail of 
the Bank, opposite Greenock, for Liverpool, last 
Saturday, and made the passage in the very short 
period of 9 hours 23 minutes actual steaming time. 
This shows a speed of nearly 22} knots, or 25.62 
miles per hour, and she thus proves herself to be 
the fastest passenger steamer in the world, being 
only excelled in speed by the latest torpedo boats. 
Leaving Greenock at noon on Saturday, the Queen 
Victoria passed the Cloch Lighthouse at 12.8 p.m., 
and steaming easy passed the Cumbrae Lighthouse 
at 12.50 p.m., arriving at Ardrossan at 1.8 P.M. 
to receive company and land the pilot. She left 
that port at 1.45 p.m., passed the Mull of Galloway 
at 5 p.m., Point of Ayr (Isle of Man) at 6 p.m., and 
arrived at Liverpool North Wall at 10 P.m., thus 
making the passage in actual steaming time, as 
already stated, in 9 hours 23 minutes. The pas- 
sage would have been made in a much shorter time 
had the weather been what is usually expected at 
this season of the year. Immediately after leaving 
Ardrossan the steamer ran out into the teeth of 
what may be fairly called a gale of wind, which 
lasted until the Point of Ayr was reached, and 
during the passage two or three squalls of wind, 
accompanied by rain, were met with, but the 
steamer behaved herself splendidly, standing up 
against the wind in excellent style. 


Locomotives ror New Soura WALEs. 

A recent issue of the Sydney Morning Herald 
contains the following editorial remarks: ‘‘ On 
Monday last we published a cable message from 
our London correspondent in which it was stated 
that the conditions attached to the tenders for the 
supply of locomotives required by the Government 
of New South Wales practically precluded both 
British and American engineering firms from com- 

eting for the contract. With regard to this, we 
earn that what is complained of by these British 
and American firms is a condition that. the locomo- 
tives must be inspected after having been landed 
here, and paid for after they have been examined 
and passed by the inspector. The object of this 
condition is to put tenderers outside the colony 
in exactly the same position as local tenderers.” 
The writer in the Sydney Morning Herald is evi- 
dently misinformed on this subject. Whatever 
the object of the condition may have been, the 
effect thereof is certainly not to put tenderers out- 
side the colony in exactly the same position as local 
tenderers, but in a much less advantageous one. 
While local tenderers have the advantage of having 
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their work inspected on the spot as it proceeds, and 
of having the assurance, therefore, that it will be 
accepted and paid for on delivery ; tenderers outside 
the colony, on the other hand, in being deprived of 
the customary inspection prior to shipment, are 
placed, as we have already pointed out, in the 
position of having no assurance as to the acceptance 
of their engines until after they shall have incurred 
not only the whole cost of constructing them, but 
also all the risks and expense incidental to trans- 
porting them thousands of miles from the place of 
manufacture, without having received a farthing of 
payment, on account, in the mean time. Moreover, 
this heavy burden is coupled with a stipulation in 
the specification that the giving of a certificate by 
the inspecting engineer ‘‘that the work done by 
the contractor has been satisfactorily executed and 
completed up to the period of delivery, shall be a 
condition precedent to the contractors having any 
right of action or lawful claim” to payment. Under 
these conditions it is evident that the ‘‘ foreign” 
contractor, after having incurred the above-men- 
tioned costs and risks, is liable on offering his 
engine at the antipodes to find himself kept in- 
definitely out of his well-earned money, waiting the 
pleasure of the ‘‘inspecting engineer” in the 
colony to give acertificate. The conditions com- 
plained of could not have been more cleverly framed 
if they had been designed for the express purpose 
of ‘*protecting” manufacturers in New South 
Wales. And this, be it noted, is in a colony that 
only the other day returned to Parliament, at a 
genera] election, a majority in favour of free trade 
of eighty-three to forty-one. 


Tue Recent Torrepo Boat Race, 


It would seem that the experiment of racing the 
squadron of torpedo boats against each other, to 
which we made reference in a Note of last week, 
was more fruitful in disaster than at first appeared 
by the published reports. Our contemporary, the 
Army and Navy Gazette, has a. correspondent 
in the fleet who was on board one of the boats 
engaged in the contest, and who has sent up some 
very spirited reports of the proceedings. From 
this source we learn that the day on which the race 
took place was fine and clear, but, owing to the 
northerly wind of the night previous, there was a 
heavy swell on until well into the afternoon ; a 
fact not to be lost sight of in view of the disaster 
to the boilers previously referred to. The narration 
of accidents is somewhat discouraging, and it would 
seem that the ‘‘ distinguished naval officer” referred 
to last week, was not so far wrong after all in his de- 
scription of the torpedo boat as ‘‘a machine con- 
structed to run a trial trip.” ‘‘ The second division 
had barely started,” says our contemporary, ‘‘ before 
No. 27 (Thornycroft) returned with hot bearings, 
and No. 41 (Thornycroft) was rendered incapable, 
having broken something in her engines; and a 
moment later No. 50 (Thornycroft) drew out of the 
line for a similar reason.” The disabled boats it 
seems were left for a time to their fate ‘‘ tossing in 
the trough of the sea in a very unenviable con- 
dition,” and the rest of the flotilla struggled on to 
the Ore Stone. It was close to this that the 
boiler gave out on No. 47. ‘*The exact cause 
of which,” says the Gazette correspondent, ‘‘ does 
not appear to be certain, although I expect 
that the crown of the furnace came down from 
lowness of water in her boiler. Such an acci- 
dent nearly happened in No. 57 (Thornycroft), 
where the men rushed on deck, and I understand it 
was solely to the presence of mind of her artificer 
that another disaster was prevented.” As the acci- 
dent to No. 47 is the subject of a judicial inquiry, 
we are prevented from commenting on its probable 
cause, but there can-be no harm in pointing out 
here that the practice of different designers in respect 
to firebox crowns, and the staying thereof, varies in 
some important particulars, a fact which will doubt- 
less be well thrashed out at the inquest to be held 
on the victims to the disaster. To proceed, however, 
with the record of the race; the next boat to give 
out was ‘“* No, 42 (Thornycroft), put out of action 
by defects developing in the engine-room; and 
No. 55 (Thornycroft) also came to grief.” ‘‘ Thus,” 
continues our contemporary, ‘‘ out of the twenty-two 
boats, seven, all of them Thornycrofts, came to 
grief, and another, No. 45, lost the blade of her 
screw.” _The other boats finished the course, the 
times being, No. 31 (Yarrow), 5 hours 10 minutes 
15 seconds ; No. 35 (White), 5 hours 10 minutes 
20 seconds; and No. 46 (Thornycroft), 5 hours 
15 minutes. Thus there was an excellent finish 


and honours were pretty equally divided, there 
being less than 5 minutes between the first three 
arrivals. With regard to the number of disasters to 
Messrs. Thornycroft’s boats, it should be pointed 
out that that firm had by far the largest number of 
craft engaged, and therefore the probability of mis- 
haps was increased. Our contemporary’s corre- 
spondent comments on the lesson to be learned 
from the experiment, and as he evidently quotes 
the opinion of naval men on the event we may give 
a further extract from his remarks. ‘‘ In con- 
sidering the result of this full-speed trial, it must 
be remembered that only three of Yarrow’s and four 
of White’s boats took part in it, to fifteen Thorny- 
croft’s ; atthesametime not adoubt exists in my mind, 
and it seems to be the general opinion, that while 
White’s are but fairly good all round, Yarrow’s are 
the speediest and wettest, and Thornycroft’s the 
handiest, but insufficiently strong in construction 
and machinery.” With regard to these remarks it 
must be remembered that they do not apply to the 
most recent productions of two at least of the firms 
(Thornycroft and Yarrow) named. The most recent 
Yarrow boats have certainly most remarkable turn- 
ing powers, as will be in the knowledge of those 
who have followed our recent descriptions of the 
craft turned out by the Poplar firm. 





HELICALLY CORRUGATED FLUES. 

THE Farnley Iron Company, Leeds, show at New- 
castle for the first time, a new kind of corrugated flue 
for land and marine boilers (Fenby’s patent), which 
seems to possess special features of interest. Instead 
of the corrugations being formed round the flue or 
firebox in a transverse direction, like a lot of simple 
grooves side by side, as in the ordinary corrugated flue, 
they assume a rapid spiral direction, each corrugation 
making rather more than one turn in the length of the 
flue. 

1t is claimed for the ‘‘ Farnley” flue, of which we give 
an illustration below, that it obviates the longitudinal! 
weakness, due to the ordinary corrugations, without 
sacrificing any of the transverse strength ; indeed the 
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transverse strength against collapse seems to be some- 
what increased, according to the tests already carried 
out. The reason of this is not easy to see (vide Table 
in next column). 

Weare informed that the claim to novelty in the 
‘* Farnley” flue lies in the rapid multiple spiral, as 
single spirals have been previously proposed, It is 
evident, however, that a slow single spiral would not 
attain the object in view in this flue, namely, a series 





of ties or spiral ribs arranged at such an angle as to 








give the maximum strengths transversely and longi- 
tudinally. 

We append details of tests under hydraulic pressure 
made on model flues, showing the behaviour of the flues 
when tested to destruction, and illustrate the apparatus 
a a The company have erected a special rolling 
mill of large size, from Mr. Fenby’s designs, for pro- 
ducing these spiral flues up to 9 ft. long, and 5 ft. 6 in. 
in diameter, and are prepared to supply them either in 
the well-known ‘‘Farnley” iron or mild steel. We 
hope to publish tests of a full-sized flue in a subsequent 
issue. 

Experiments showing the Relative Strength of Three Diffe- 
rent Forms of Boiler Flues to Resist Collapse and End 

Compression. 


The ‘flues tested were in all cases 6in. long, 3 in. in diameter, 
formed of copper, No. 24 B.W.G. with brazed joint. Weight 8 oz. 

















June 18, 1886, 
Collapse. 
% a 2 3. 
= 
~ : Annular Fenby’s Rapid 
Date of a ie Plain. | Cor rugations. Spiral. 
Experiment.) +o 
| o8 5 7 gpk 
28 | Col- | Col- | Ex- Col- | Con- 
% ™ | lapsed. | lapsed. tension. | lapsed. |traction, 
} 
| Ib. per | Ib. per in. Ib. per in. 
| 8q. In. | sq. in, | sq. in. 
| 1 38 210 «=| =«.025 290 .037 
ae | { 2 | 38 | 250 | .025 | 265 :037 
, i. a See 025 
Average| 38 230 | “258—«| 
Ratio “| 100 605 =| 679 
(; 1 | 34 | 175 | 105 | 222 075 
| 2 36 245 -025 228 -025 
February 4 | 3 ae 215 | .025 255 .075 
19, 1886 ; 4 | 200 -02 235 025 
5 250 | .025 | 260 025 
6 } 215 | .025 190 -025 
Average) 35 | 2166 | 231.66 
Ratio ..| 100 | 618.8 | 651.6 | 





Norr.—All the Fenby flues shortened slightly under external 
pressure instead of lengthening, thus proving a valuable stay for 
the boiler ends. 

End Compression. 


Crushed. Crushed. 








| _ Crushed. 
— | Pounds Dead- | Pounds Dead- |Pounds Dead- 

weight. weight. weiy_t 

> S 1 2580 725 1280 

he {3 2785 980 1210 

- 3 2865 1040 1160 
Average 2743} 915 1216.6 
Ratio .. 100 | 33 44.3 

t 











French Raitways.—The aggregate length of line in 
operation in France, at the close of 1886, was 19,510 miles, 
showing an increase of 4684 miles, as compared with the 
corresponding length of line in operation at the close of 
1885, The aggregate traffic receipts in 1886 amounted to 
40,285, 489/., showing a decrease of 839,972/., as compared 
with the corresponding revenue collected in 1885, although 
in that year the aggregate earnings were less than in 1884. 

GREAT FirE BriGADE DEMonsTRATION.—The National 
Fire Brigade demonstration to take place on Whit Monday 
will be the largest that has ever been held in the kingdom. 
1000 firemen will be present with upward of 50 engines, 
and there will be an extraordinary display of fire appa- 
ratus ; among them will be the ‘‘ Greenwich” steam fire 
engine and the ‘‘Glenister-Merryweather” tricycle fire 
machine, as well as a show of ancient fire engines, one 
being the late property of Her Majesty from Windsor 
Castle, made by Hadley, Simpkin, and Lott in 1735. 
The brigades will be inspected by Prince Christian, 
assisted by Captain Shaw. 

THE QUEEN AND THE CiviL ENGINEERS.—At the ordi- 
nary meeting of the Institution of Civil Engineers last 
evening it was _ sed by Mr. Woods (President), 
seconded by Mr. Berkley (vice-president), and carried by 
acclamation, that a loyal and dutiful message be sent by 
telegraph to the Queen, most respectfully offering the 
homage and congratulations of the members on the anpi- 
versary of Herc Majesty’s birthday. The President has 
received the following reply from Major Edwards, R.E., 

1.B.: “I am commanded by the Queen to thank you 

and the members of the Institution of Civil Engineers 
for your kind telegram of congratulation received last 
evening.” 





Iranian Rattways. — Signor Garacco, the Italian 
Minister of Public Works, has deposited in the Italian 
Chambers a Bill relating to the construction of further 
Italian railways to be assisted or established by the State. 
By the terms of Signor Garacco’s Bill, 4,840,000/. will be 
devoted during the financial years 1886-7, 1887-8, 1888-9, 
1889-90, and 1890-1, to the completion of works now in 
hand ; 2,100,000/. will be applied to the establishment of a 
direct line between Rome and Naples, to be completed in 
three years ; and 2,000,000/. to the establishment of a line 
between Genoa, Ovada, and Asti, to be completed by 
1892. A rather important tunnel occurs on this last- 
mentioned line. 
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HELICAL JOINTS FOR BOILERS. 
To THE EpitTor oF ENGINEERING. 

S1r,—Herewith I beg to forward sketches in illustration 
of my notion that it might be cheaper to use diagonal than 
longitudinal joints when high percentages of strength (7.¢., 
efficiencies of joint) are required. These sketches s 
for themselves, and I would only draw attention to the 
ease with which an efficiency of 0.95 is attained in the 
45 deg. diagonal joint, and the comparative difficulty of 
attaining 0.90 with longitudinal joints, where we must 
either resort to a wide pitch or to quadruple rivetting. 
The stresses allowed on the various sections are as follows : 


Tons, 

Tearing stress on solid plate or plate through 

rivet holes, provided the stress is normal 

to the section considered ... nae ie 30 
Tearing stress on solid plate or plate through 

rivet holes when it makes an angle of 

18deg. to the normal to section con- 

sidered... Sod so ae Aa. ** 27 
Shearing stress of plate (0.85 x 30) ... oe - 


i a ss rivets a: ieee 
(Rivet in double shear 1} x area of rivet.) 


The efficiency 0.95 is made out thus: 

Stress on section at 45 deg. through solid plate, when 
longitudinal section is at breaking stress, is 0.79 x 30 = 
23.7 tons. 
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Fig.3. 


Stress on section at 45 deg. through rivet holes 
_ 93.7 x 6.25 _ 
a 
But breaking stress = 27 tons .*. ratio of strength 
through diagonal line of rivet holes to solid plate 


= 7 99 
28.4 an oh 
Stress on three rivets 1.04in. in diameter in double 
shear when the solid plate is at breaking stress : 


23.7 x 6.25 x 0,7? 


“£75 x 8 x 7864 x 1,088 2? tons 
nan 8 ees api 
Efficiency of rivetting = ue 0.96. 


Replying to Mr. Caine; I should say sec @ times the 
longitudinal, is the fairest pitch to take for the diagonal 
joint, seeing that this is the ratio of the lengths of the 
sides A C and C B of the triangle in equilibrium (A B C, 


Fig. 1, page 429). 
May 28, 1887. 


I am, Sir, yours, &c., 
OHN T. NICOLSON. 


To tHe Eprror or ENGINEERING. 
Str,—It seems to me, by your issue of 13th inst., that 
yous correspondent Mr. Hartland somewhat misappre- 
ends the reason generally adduced in confirmation of the 


statement that the transverse tensile stress is double the 
longitudinal tensile stress in a thin cylindrical boiler shell 
subjected to internal fluid pressure (say steam), or what 
amounts to the same thing, such a boiler has twice as 
much tendency to burst transversely as longitudinally. 
The above statement is generally accepted. as true when 
the cylinder is long in proportion to its diameter, if other- 
wise, the tensile strength of the ends may lend its aid to 
resist the transverse tendency to rupture, although of 
course not adding to the longitudinal strength. In a thin 
spherical boiler shell the tensile stress is always the same, 
being ‘‘ half as great as (transverse stress) in a cylindrical 
shell of same diameter and thickness exposed to the same 
pressure” (vide Unwin, 38). As a correspondent selects 
a boiler for discussion whose length only equals its dia- 
meter, his deductions, even if they be othetwise correctly 
obtained, can scarcely be admitted as satisfactory proof 
of the proposition. r. H. shows the end pressure of 


his boiler to be proportional tor x diameter, and the con- 


vex surface quadruple of the area of the end, when diameter 
and length of boiler each equal 1, i.e. if we assume him to 
have intended his letter to read dividing greater by the less 


: “ 3.1416” _ 

instead of ‘‘ less by greater, we get aT a 4, Next we 
are told to conceive a plane coinciding with the axis cutting 
the fluid pressure as existing in the boiler, and that the 
pressure acting on each half of the cylindrical surface 
would be as 2. Now if your correspondent will conceive 
his boiler cut into two equal portions by the longitudinal 
plane through the axis, and a flat iron plate firmly rivetted 
to one of the halves, then filled with water under great pres- 
sure, he will readily perceive that the pressure upon the 
convex surface must be exactly equal to the pressure upon 
the flat med (which we may call the longitudinal projec- 
tion), otherwise the boiler would tend to move, that por- 
tion of the surface subjected to greatest pressure going 
forward, and we should be in a fair way to establish 
perpetual motion. The usual method of demonstration 
would be something like the following: Let p = pres- 
sure per square inch, d = diameter, ¢ = thickness, s = 
longitudinal stress, and S = transverse stress hen 
T 


x d® x p equals end pressure $8 x area of sec- 


tion of rupture .’. xe xp=sxdxm™xtands 


dxp. 


4xt 
boiler (like aring) lin. long = p x d x 1, and this equals 


Next to findS. The pressure upon a section of the 





S x section of fracture =S xt x1x 2 1 GakXe, 
but s =exd .*, S =:2 8, or the boiler has twice as much 


tendency to burst laterally as ge cage son 7S Your 
correspondent seems to deprecate the employment of 
algebraical and trigonometrical formule except when they 
are indispensable. I therefore trust you will permit me 
space for an arithmetical example. 

Let P pring: lb. per square inch, d=100 in., ¢=1in., 
sand §S as before ; then end pressure=100 lb. x area of 
end=100 x 100? x .7854=785,400 Ib.; this is sustained by 
sx area of fracture =s x 3.1416 x 100 = 314.16, and 
s= 785,400 _ 9500 lb. = longitudinal stress. 

314.16 

Also pressure say upon a plate 50 in. broad in the 
middle of the length of the boiler would be 100 lb. x 50 in. 
x 100 in. = 500,000 Ib., and resisting this we have 


Sx50x1x2=100S .. $= 700,000 _ 5090 1b., or just 


100 
twice as much as s. Want of time precludes me from 
thoroughly investigating the diagram of forces sent by 
Mr. H., but up to the present time I must confess my 
inability to grasp it; at the same time I find Mr. H. ap- 

rs to consider that he obtains the same strength 

1.41) ratio of diagonal to longitudinal joint, as Mr. 
Nicolson, in contradistinction to Messrs. Alexander and 
Thomson and myself, who agree upon 1.26 for that ratio 
for 45 deg. joint; but I must remind Mr. H. that Mr. 
Nicolson also obtains the ratio (1.26) when the effect of 
the rivetting is neglected, and as I do not find any 
reference to rivetting in Mr. H.’s latest investigation, I 
can only conclude that when he supplements the result of 
his previous efforts by a thorough investigation of this 
new strength factor, that upon him will devolve the 
honour of obtaining the highest strength ratio of diagonal 
to longitudinal joint of all your correspondents. I do not 
see how he can utilise the ‘‘ unused” strength unless b 
removing the iron from where it is not wanted, and weld- 
ing it on where it is wanted. With respect to Mr. 
Nicolson’s phase of the question, I do not see that 
he can possibly augment the longitudinal pitch for the 
diagonal pitch more than what the longitudinal pitch in 
any selected case may happen to fall within the limits of 

itch necessary for water-tight and steam-tight work, and 
Foon that would not be much ; the only other purpose 
that can be served by reducing the pitch is lightness, #.¢., 
if we make joints of maximum strength; but as strength 
is the chief desideratum in these joints I imagine the 
tendency would be to increase the pitch rather than 
diminish it, allowing the diameter of rivet to be a function 
of the pitch. Of course it is obvious that the formula 
a=a, sec 4, where a=diagonal pitch, and a; the longi- 
tudinal pitch, would make a become © when 9=90 deg., 
or the circumferential pitch if deduced from the above 
expression would be infinite. I cannot see t so 





much as 50 per cent. of weight could be saved under 
any circumstances. Suppose the longitudinal rivetting 





so bad as to yield only 50 per cent. of the strength 
of solid plate, then it would be necessary to double 
the thickness of plate to get a joint equal in strength 
to the single thickness of plate. If I veal Mr. Nicolson’s 
curves correctly, k being 1, we should get a double strength 
joint at about 55 deg. (a very awkward angle), and so we 
might reduce the plate thickness 50° per cent., that is, on 
the supposition that we had managed so badly as to find 
it necessary to put on 50 per cent. in~the first instance, 
which of course we never should, At same time I consider 
the contribution of Mr. Nicolson very valuable, as it 
shows how this subject should be studied. 
Yours obediently, 
Jamxs E, Carne. 
38, Playfair-road, Southsea, May 23, 1887. 





To THE EpiTor or ENGINEERING. 

Sir,—In your issue of January 7th, page 6, Mr. D. 
Wulff brought the matter of helical joints under the 
notice of your readers, and his letter on the subject set 
forth three very good reasons for the adoption of these 
joints. In your issue of January 28th, Mr. Robert 
Corry’s letter appeared in reply to Messrs, David Rollo’s. 
Some time afterwards my attention was attracted towards 
the discussion, I looked up the correspondence and from 
Mr. Corry’s letter I received ‘‘ the hint” which led me to 
investigate the problem—which ended in my arriving at 
the conclusion that the relative strengths of the longitu- 
dinal and diagonal joints of 45 deg. rake, were as 1.41 :1. 
You were kind enough to publish my letter in your issue 
of February 25th, in which I referred to the contained 
diagram and asked ‘‘one of your correspondents to kindly 
prove that the percentage values as marked on the several 
rakes were incorrect, 7.¢., that the relative strength of the 
joints were not directly as the secants of the angles, such 
rakes made with horizontal line A B—given ideal longi- 
tudinal double-rivetted lap joint, and circumferential 
double-rivetted lap joint of 64 per cent. of solid plate.” 
Now up to the present no correspondent has properly and 
directly disproved my assertion. 

In your issue of March 25th appeared the first letter of 
Messrs. Alexander and Thomson, in which they stated 
that the ‘'45 deg. diagonal joint was 14 times as strong 
as an ordinary longitudinal joint”’—the strength as pre- 
viously stated in Messrs. Boilermaker and Son’s letter of 
January 28th. 

In your issue of April 1, ‘‘ All Fool’s Day,” Messrs. 
Alexander and Thomson’s funny letter appeared, all about 
overlooking ‘‘ tangential stress,” ‘‘ Applied Mechanics,” 
and the ‘‘narrow strip of paper,” &c., and winding up 
by reducing thé ratio from 14 to 1}. In your issue of 
April 8th, Messrs, Alexander and Thomson make the 

1 


ratio of the strength of the test-pieces as ——__~——_, or 
spake cos 45 deg. 
= “a1 4d to 1. ‘ 


Messrs, Alexander and Thomson, in their letter in your 
issue of April 22, asked ‘‘if I-objected to open dis- 
cussion?” Messrs, Alexander and Thomson could gather 
from mine in issue of April 29, that I did not object to 
open discussion, but courted it. 

In issue of May 6, Mr. John T. Nicolson gives the ratio 
as 1: 1.41, notwithstanding the very misleading muddle 
of the obtuse angle triangle, the phis and thetas. 

In issue of May 13, Mr. Nicolson corrects his misprints. 
Messrs. Alexander and Thomson turn up again to remind 
Mr. Nicolson of the great pownt of value, i.e., that the 
point (the diagonal of course) must be made steam-tight— 
sine quad non / 

In your last, May 20, Mr. Nicolson writes a circumlocu- 
tional letter, and says, ‘‘I join issue, however, with Pro- 
fessors Alexander and Thomson in saying that the ex- 
cessive widths of pitch required, in order to realise the 
full erie of diagonal joints of such large angles as 
55 deg. and 60 deg., will probably be a sufficient tart 
their adoption.” 

The ‘‘bars” to the adoption of diagonal joints are, 
“The tangential stress’—‘‘ the excessive widths of 
pitch”—‘‘the weakening of the circumferential seams.” 
These are, I believe, the trio. 

The tangential component stress. Whatis it? Refer- 
ring to diagram in my letter of May 13th, it means just a 
strength force represented by the line E D acting normal 
to the resultant strain force H G. Now as the direction 
of this line E D, if produced, would cut A F at an acute 
angle—and a favourable angle too—we may assume that 
instead of shearing all the rivets in “ rank” it would just 
do the opposite, and resist and neutralise the tangential 
strain force, making it ‘‘ nil.” 

“The excessive widths of pitch of rivets in helical 
seams.” What this means I know not. 

““The weakening of the circumferential seams.” Can 
man alter the direction of the inscrutable law of the 
strains as set up in a steam boiler under pressure? No, 
he cannot alter the direction of the strains, but he can 
judiciously apply forces to resist the strains, and engineer- 
ung teaches him how to do so with a minimum of material, 
by the adoption of the diagonal joint. 

Now I beg most respectfully, and with the greatest 
deference towards your correspondents, more especially to 
the great names mentioned herein, that they will ety 
pick my assertion to pieces, which is that the strengt: 
ratio of a pa Fae seam of 45 deg, rake to a longitudinal 
seam of equal pitch and diameter of rivets is as 1.41: 1. 

Hoping they will see their way to dispel these ‘‘ Jgnes 
fatui,” these jack-o’-the-lanterns, Messrs. Tangetial Com- 
ponent Stress and Co., ~ 

I beg to remain yours truly, 
R. HARTLAND. 


Cork, May 24, 1887. a 

P.S.—It is really gratifying to see Mr. James Caine’s 
very short and improved solution in your last issue—it is 
very significant.—R. H. 
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ENGLISH v. AMERICAN LOCOMOTIVES. 
To THE Eprror oF ENGINEERING. 

Srr,—I notice the letter of ‘‘Mr. W. F. Dixon, of 
New York City,” in your issue of April 8, in which he 
says the ‘‘169” is not of the Wootten type. I fail to see 
any importance in this point, inasmuch as the “169” had 
36 square feet of grate surface, and no engine of the 
‘American type,” as understood by all builders in 
America, can have much over 18 square feet. I was in- 
formed by an eastern master mechanic that the ‘‘ 169” 
was a Wootten engine, and when I wrote my communica- 
tion I believed she was of that type, because I had no 
personal acquaintance with that engine. But whether 
she was a Wootten, or a Baldwin, Brooks, or Rodgers, 
was not the point at issue, inasmuch as it was a question 
of grate surface. 

Mr. Dixon’s knowledge of American locomotives appears 
to consist of the single item that the ‘‘169” is not a 
Wootten engine, as he ignorantly adds of ‘‘ the American 


type.’ 

The ** American type” of engine is, as all well-informed 
persons are aware, an engine having a four-wheel truck 
under the front end; four driving-wheels connected by 
side rods, with the firebox extending down between the 
driving axles, which necessarily limits the grate area to 
about 18 square feet. 

Although my communication contained over two columns 
of facts, Mr. Dixon, from discretionary motives, concludes 
he will not discuss it further. 

Frank C. Smita. 

Delaware, O., April 24, 1887. 


To THE EpiTor oF ENGINEERING. 

Sm,—I am much obliged to Mr. Smith for the valuable 
information he has given in reply to my letter of February 
13, and I canassure him we are only too anxious to acquaint 
ourselves with all the good points in the engines or 
machines of our competitors, but it is very difficult to 
make out how much of the present American locomotive 
really belongs to the originality of America. The Rocket 
had outside cylinders and bar frames and cast-iron wheels, 
and from this starting point has been built up the 
numerous locomotive designs, as shown in the Manchester 
Jubilee and other exhibitions. I shall avail myself of the 
first opportunity of seeing for myself American locomo- 
tives and workshops ; no doubt it will do me good ; there 
is room also for Americans to learn a little from a visit to 
the old country. 

It is consoling to know that specification and inspection 
are making such progress in the States. Would Mr. Smith 
forward for publication one of the most particularist 
specifications worked from in the contract shops of 
America? Then it can be compared with the most parti- 
cularist of those worked from here ; then I can tell Mr. 
Smith for what an engine made to his dimensions can be 
delivered in New York free of duty. 

Will Mr. Smith name the colony that prefers American 
locomotives, unless, indeed, the engineer be an American? 
then it is only to be expected he will prefer his own de- 
signs. If English engineers in our colonies are going in for 
American designs because they are so telling in every 
respect, then we are veritable Rip Van Winkles, and it is 
time we awoke. 

Every little railway in England has its own design of 
locomotive, because the engineer for the time being works 
on his own ideas, but it does not follow that it is neces- 
sary. Suppose the Midland Railway Company worked the 
whole of the railways combined in Great Britain, the half- 
dozen classes of locomotives in use on that road would do 
all the work required. Mr. Rendle’s designs work the 
whole of India, or nearly so, and the various gauges 
cause an amount of complication necessarily, still the 
different types can be counted on the fingers. 

We have not room to make such big railways as the 
Americans, but from what I understand of the stock and 
share list, what we lack in size we have in value, not- 
withstanding the complicated designs and old-fashioned 
notions of working them. It is possible some American 
[oom ig oe may have been waiting at a station and 

eard the exhaust of a shunting engine giving three 
beats and a kick, or perhaps a colliery engine on a short 
bit of road; but all our main line engines beat like 
music. As Mr. Smith mentions Mr. Joy as an authority, 
IT admit that he is, and hope he will favour us with his 
opinion. - Surely those fitted up with his patent motion 
beat perfectly. In contract shops the diagram drawing 
gives degrees of cut-off, &c., in decimals. From particulars 
given in your issue this week Mr. Smith still measures 
with the ordinary rule. I would ask Mr. Smith if he 
keys the eccentric sheaves on the axle before putting 
wheels under the engine, or does he set them in the old- 
fashioned way afterwards? Lameness of exhaust may ke 
caused by bad fits, bad design, bad adjustment. I don’t 
— any of these defects in the typical English locomo- 

ive. 

The discussion following the paper read before the 
M.I.M.E, the other day will explain a good deal to Mr. 
Smith as to cost of work in the different railway work- 


shops, 
The Stroudley locomotive price quoted, 23701., is a tee 
one; no doubtsomecontractors, now trade is bad, would like 
to make a lot at that figure, but Mr. Smith must know 
that in this country it is not a question of what will 
answer the purpose, but what an engineer will have in 
the construction and finish of his designs. 

he valves being under the cylinders, in my opinion, is 
bad. Fairbairn made a lot of locomotives that wat years 
ago, and they were discarded for the reasons stated by Mr. 
Smith ; at the same time valve-facing machines are made 
for all sorts of faces, and at present I don’t see any diffi- 
culty in getting up the valve faces of the Stroudley loco- 
motive. I guess if the foreman caught the workman on 
his back at the job, “with a 2 in. chisel and a hammer 





with a 4in. handle,” he would very soon shift him. If Mr. 
Smith will look closely into the design he will see the 
covers can be removed, and engines are repaired over 
“* pits” for the men tostand in under the work, and with 
modern cranes and other appliances for lifting the engine, 
either the leading wheels or bogie can be removed in a 
few minutes. 

As an outsider I do not think Mr. Burnett would lead 
us astray on this important question. I built engines for 
him twenty years ago, and his experience on the Metro- 
politan and his connection with a leading firm of locomo- 
tive makers, besides his experience as locomotive super- 
intendent in Australia, warrant us in looking to him as 
an authority on all classes of locomotives. 

Yours truly, 

Manchester, May 22, 1887, Tr. 





TURRETS FOR THE ITALIAN 
GOVERNMENT. 
To THE EpiTor oF ENGINEERING. 

Srr,—In the address of the President of ‘‘ Mechanical 
Engineers Institution,” as given in last Friday’s issue 
of your paper, it is stated incidentally that ‘at Elswick 
much larger turrets are being constructed for the Italian 
Government to carry a pair of 120-ton guns,” which ma 
be read as if these turrets were being made by the Elswic 
firm, whereas as a matter of fact these large turrets 
are being made by the well-known Gruson Works of 
Buckau-Magdeburg in their chilled cast-iron armour, 
which has stood so severe a trial at Spezzia last year with 
eminent success, 

You would much oblige by inserting this explanation 
in your next issue. Yours faithfully, 

G. C. WARDEN AND Co. 
(Representatives of the Gruson Works, 
Buckau-Magdeburg). 
14, Queen-street, Cheapside, London, E.C., 
May 24, 1887. 








THE ACME WATER METER. 
To THE EpIToR OF ENGINEERING. 

Srr,—As proprietors of Healey’s patents we aaa draw 
your attention to the conspicuous similarity of Ahrbecker 
and Grew’s water meter, as described in your issue of May 
13th ,page 442, to Healey’s water meters under his patents 
No, 2429, A.D. 1882, and No, 4770, a.p. 1886, of which we 
inclose descriptive circular, 

f course without drawings it is impossible to say how 
nearly the two methods coincide with each other, but 
judging from the description you have given, Healey’s 
patent water meter of No. 2429, 1882, seems to be iden- 
tically the same as Ahrbecker and Grew’s. 

Healey’s meters have stood the most severe tests that 
we know of, and both under the drop test and with slow 
and quick flow, started and stopped as many as sixty 
times a minute, and have not varied more than .50 per 
cent. 

Woodhouse and Mitchell, of Brighouse, are the makers 
under patent No, 2429, a.p. 1882. 

We are, yours truly, 
MonricrpaL APPLIANCES COMPANY Gen), 


Ww. 
Hecla Works, Bamber Bridge, May 20, 1887. 








THE USE OF THE:- WESTINGHOUSE 
AUTOMATIC BRAKE ON INCLINES. 
To THE EpiTor oF ENGINEERING. 

Srr,—Referring to the paper on ‘‘ Railway Brakes” 
read by Mr. Marshall before the Society of Arts in March 
last, and mentioned in a Note in your issue of March 11, 
the author (Mr. Marshall) drew attention to the fact that 
when descending a pass in the Rocky Mountains having 
22 miles averaging 1 in 40, 6 miles of which were of the 
average steepness of 1 in 27, the Westinghouse “ straight- 
air” or non-automatic system was used in preference to 
the automatic, and came to the conclusion that the latter 
form was “‘ not suitable for the descent of very long steep 
inclines.” We challenged this at the meeting, and stated 
that the non-automatic was by no means necessary, and 
that on many very long and steep inclines the automatic 
brake alone was employed; but having since written 
specially for more positive information, we are now able 
to quote the valuable testimony of several officers of four 
railway companies in the United States, and as the 
columns of the Society of Arts Journal are not open to 
correspondence, we beg to ask you to be good enough to 
publish the following facts. At the risk of encroaching 
too much on your space, we will ask you to reproduce the 
following letter from the superintendent of the Colorado 
division of the Union Pacific Railway in full, the "em 
on this line being longer and steeper than the others : 


** Denver, Colo., May 3, 1887. 

‘Dear Sir,—I am very glad to state to you that the 
Westinghouse automatic brake has been in use on our 
Denver, South Park, and Pacific Railroad since February, 
1883, at which time we commenced to'use them on engines 
and cars. About June, 1884, the entire South Park equip- 
ment, consisting of 74 locomotives and about 1300 cars, 
were supplied with the Westinghouse automatic air brake. 
Since using it I do not know of a single instance in which 
any damage has occurred through its failure, or of a time 
when it has not worked properly, when handled by com- 

tent persons. Its simplicity renders it very effective. 
tis, in my opinion, the most perfect brake that has been 
devised. 
‘*T would invite your attention to the first special rule 
of our time tables, and one of the most important, to wit: 
‘Straight air must not be used on Colorado division.’ 
This rule is rigidly enforced, and is obvious to all who 
have used the automatic and straight air. 





“On our High Line District to Leadville we have about 
19 miles of continuous 4 per cent. grade. On our St. Elmo 
and Gunnison District to Gunnison City we have about 
30 miles of continuous 4 per cent. grade. No trouble has 
ever been experienced from the use of the automatic brake 
on these heavy gradients. Although trains sometimes 
break in two, yet so positive is the working of this brake 
that the train is certain to stop almost immediately. 

“The liability of damage to brake rigging is greatly 
lessened by the use of automatic over straight or ordinary 
brake in cases of emergency. 

‘The automatic brake is used on these districts under 
all circumstances, and its operations have been entirely 
pacamap Ido not feel that I can say too much in 
favour of this brake. I know from personal observations 
of its superiority over straight air or any device ever 
invented for hand braking. 


— — 4 Croats.” 


In addition to the above, Mr. Hackney, of the Atchison, 
Topeka, and Santa Fé Railroad, writes on Apri! 30 last. 
from Topeka: ‘‘ We have on our road between Trinidad 
and Raton, a grade for a distance of five miles of 185 ft. to 
the mile (1 in 284) and a grade of 106 ft. per mile (1 in 50) 
for a distance of 11 miles. There are no sags or level 
track in either of the above-mentioned pieces of track. . 
. » We have no trouble in using the Westinghouse auto- 
— air brake in either ascending or descending these 
grades.” 

Mr. N. W. Sample, Supt. M.P. and Machinery on 
the Denver and Rio Grande Railroad, writes on April 29 
last from Denver, Colorado: ‘‘We are now using your 
automatic brake on all the grades of this line, both 
ascending and descending, that is, the automatic feature 
is used and will apply under all circumstances.”.... 
“There is no necessity for changing over to the plain 
brake even in descending Marshall ass, which is con- 
tinuous, 211 ft. per mile (1 in 25) for 21 miles.” 

Mr. T. F. Oakes, of the Northern Pacific Railroad, 
writing on April 29 last from St. Paul, Minnesota, says : 
“* Trains of 400 tons weight are successfully handled by 
the Westinghouse automatic on 2.6 per cent. grades (1 in 
384) for distances of about ten miles each at three points, 
to wit: Bozeman, Mullan, and Missoula,” and concludes 
by saying: “‘ It is our intention to operate trains after 
June 1 on the Switch Back over the Cascade Mountains 
where a 54 percent. (1 in 18) grade is encountered, and no 
difficulty is anticipated in doing so.” 

Summarising the foregoing, it will be seen that the 

ic 


Westinghouse automatic brake is worked both in ascend- 
ing and descending very steep inclines, as follows : 
Union Pacific Railroad : 

30 miles an 1 in 25 

ID pu a 0 ‘on 1,, 25 
Atchison, Topeka, and Santa Fé: 

5miles... ~ oid is 1,, 284 

a xs re: ih 1,, 50 
Denver and Rio Grande : 

21 miles... ae 1,, 25 
Northern Pacific : 

10 miles... Tas wig was na 1,, 38 

Wa abe Sed hed ne pm 1,, 38 

10 ,, Pant AN eal ei. 

To be shortly operated ... 2 1,, 18 


, me ‘io 
We know of no trains being controlled by any other 
brakes than the Westinghouse on inclines so long and 
steep as those given above. These facts speak for them- 
selves, and form a complete answer to the allegations of 
Mr. W. P. Marshall in his paper read before the Society 
of Arts. We are yours truly, 
Tue WESTINGHOUSE BRAKE Company, LIMITED, 
As. Kapreyn, Manager and Secretary. 
May 24, 1887, 








THE MANUFACTURE OF SALT NEAR 
MIDDLESBROUGH. 

At the ordinary meeting of the Institution of Civil 
Engineers on Tuesday, the 17th of May, Mr. G. B. 
Bruce, vice-president, in the chair, a paper was read ‘* On 
the Manufacture of Salt near Middlesbrough,” by Sir 
Lowthian Bell, Bart., F.R.S., M. Inst. C.E. 

The geology of the Middlesbrough salt region was first 
refe to, and it was stated that the development of the 
salt industry in that district was the result of accident. 
In 1859, Messrs. Bolckow and Vaughan sank a deep well 
at Middlesbrough, in the hope of obtaining water for 
steam and other purposes in connection with their iron 
works in that town, although they had previously been 
informed of the probably unsuitable character of the 
water if found. The bore-hole was put down toa depth 
of 1200ft., when a bed of salt rock was struck, which 
proved to have a thickness of about 100ft. At that 
time one-eighth of the total salt production of Cheshire 
was being brought to the Tyne for the chemical works 
on that river, hence the discovery of salt instead 
of water was regarded by some as the reverse of a 
disappointment. The mode of reaching the salt rock by 
an ordinary shaft, however, failed, from the influx 
of water being too great, and nothing more was heard of 
Middlesbrough salt until a dozen years later, when 
Messrs. Bell Brothers, of Port Clarence, decided to try 
the practicability of raising the salt by a method detailed 
in the paper. A site was selected 1314 yards distant from 
the well of Messrs. Bolckow and Vaughan, and the Dia- 
mond Rock-Boring Company was entrusted with the work 
of putting down a hole in order to ascertain whether the 

of salt extended under their land. This occupied 
nearly two years, when the salt, 65 ft. in thickness, was 
reached at a depth of 1127 ft. Other reasons induced the 
owners of the Clarence Iron Works to continue the bore- 
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holg for 150 ft. below the bed of salt ; a depth of 1342 ft, 
from the surface was then reached. During the process 
of boring, considerable quantities of inflammable gas 
were met with, which, on the application of fame, took 
fire at the surface of the water in the bore-hole, The 
origin of this gas, in connection with the coal measures 
underlying the magnesian limestone, will probably here- 
after be investigated. 

For raising the salt recourse was had to the method of 
solution, the principle being that a column of descending 
water should raise the brine nearly as far as the differences 
of specific gravity between the two liquids permitted—in 
the present case about 997 ft. In other words, a column 
of fresh water of 1200ft. brought the brine to within 
203 ft. of the surface. For the practical application of 
this system a hole of, say, 12in. in diameter at the sur- 
face was commenced, and a succession of wrought-iron 
tubes put down as the boring proceeded, the pipes being 
of gradually decreasing diameter, until the bottom of the 
ealt bed was reached. The portion of this outer or re- 
taining tube, where it passed through the bed of salt, was 

ierced with two sets of apertures, the apport edge of the 
higher set coinciding with the top of the seam, and the 
other set occupying the lower portion of the tube. Within 
the tube so arranged and secured at its lower extremity by 
means of a cavity sunk in the limestone, a second tu 
was lowered, having an outer diameter from 2 in. to 4 in. 
less than the interior diameter of the first tube. The latter 
served for pumping the brine. The pump used was of the 
ordinary bucket and clack type, but, in addition, at the 
surface, there was a plunger, which served to force 
the brine into an air vessel for the purposes of distribu- 
tion. The bucket and clack were pli some feet below 
the point to which the brine was raised by the column of 
fresh water descending in the annulus formed between 
the twotubes. In commencing work, water was let down 
the annulus until the cavity formed in the salt became 
sufficiently large to admit of a few hours’ pumping of con- 
centrated brine. On the machinery being set in motion, 
the stronger brine was first drawn, which, from its greater 
specific gravity, occupied the lower portion of the cavity. 
As the brine was raised fresh water flowed down. The 
solvent power of the newly-admitted water was of course 
greater than that of water partially saturated, and being 
also lighter it occupied the upper portion of the excavated 
space. The combined effect was to give the cavity the 
form of an inverted cone, The mode of extraction thus 
possessed the disadvantage of removing the greatest quan- 
tity of the mineral where it was most wanted for support- 
ing the roof, and had given rise to occasional accidents to 
the pipes underground. These were referred to in detail, 
and the question was started as to possible legal compli- 
cations arising hereafter from new bore-holes put down in 
close proximity to the dividing line of different properties, 
the pumping of brine formed under the conditions de- 
scribed presenting an altogether different aspect from the 
pumping of water or natural brine. 

The second part of the paper referred to the uses to 
which the brine was applied, the chief one being the 
manufacture of common salt. For this purpose the brine, 
as delivered from the wells, was run into a large reservoir, 
where an earthy matter held in suspension was allowed to 
settle. The clear solution was then run into pans 60 ft. 
long by 20 ft. wide by 2ft. deep. Heat was applied at 
one end by the combustion of small coal, beyond which 
longitudinal walls, serving to support the pan and to dis- 
tribute the heat, conducted the products of combustion 
to the further extremity, where they escaped into the 
chimney at a temperature of from 500 deg. to 700 deg. 
Fahr. On the surface of the heated brine, kept at 196 deg. 
Fahr., minute cubical crystals pared formed. On the 
upper surface of these other small cubes of salt arranged 
themselves in such a way that, in course of time, a hollow 
inverted pyramid of crystallised salt was formed. This 
ultimately sank to the bottom, where other small crystals 
united with it, so that the shape became frequently com- 
pletely cubical. Every second day the salt was “‘ fished” 
out and laid on drainers to permit the adhering brine to 
run back into the pans. For the production of table salt 
the boiling was carried on much more rapidly, and at a 
higher temperature, than for salt intended for soda manu- 
facturers. The crystals were very minute, and adhered 
together by the solidification of the brine, effected by ex- 
posure on heated flues. For fishery purposes the crystals 
were preferred very coarse ‘n size. These were obtained by 
evaporating the brine more slowly and at a still lower 
temperature than when salt for soda-makers was required. 
At the Clarence Works experiments had been made in 
ae a! ge gas from the adjacent blast furnaces, in- 
stead of fuel, under the evaporating pans, the furnaces 
supplying more gas than was needed for heating air and 
raising steam for iron-making. By means of this waste 
heat, from 200 to 300 tons of salt per week were now 
obtained. 

The paper concluded with some 
industry. he well-known -sulphuric acid process of 
Leblanc had stood its ground for three-quarters of a 
century in spite of several disadvantages, and various 
modes of utilising the by-products having been from time 
to time introduced, it had until recent years seemed too 
firmly established to fear any rivals. About seven years 
ago, however, Mr. Solvay, of Brussels, revived in a 
practical form the ammonia process, patented forty years 
ago by Messrs. Hemming and Dyar, but using brine in- 
stead of salt, and thus avoiding the cost of evaporation. 
This process consisted of forcing into the brine currents 
of carbonic acid and ammoniacal gases in such proportions 
as to generate bicarbonate of ia, which, reacting on 
the salt of the brine, gave bicarbonate of soda and chloride 
of ammonium. The bicarbonate was placed in a rever- 
beratory furnace, where the heat drove off the water and 
one equivalent of carbonic acid, leaving the alkali as a 
monocarbonate. Near Middlesbrough, the only branch of 


rticulars of the soda 








the manufacture of soda by an ammonia process, invented 
by Mr. Schleesing, of Paris. The works were carried on 
in connection with the Clarence Salt Works. It was 
believed that the total quantity of dry soda produced by 
the two ammonia processes, Solvay’s and Schlcesing’s, in 
this country was something under 100,000 tons per annum, 
but this make was considerably exceeded on the Con- 
tinent, 








MISCELLANEA. 


THE death is announced of Sir Horace Jones, the City 
architect. 


Messrs. Fairbairn and Hall, of Manchester, have 
recently executed a second order for thirty Hall’s in- 
jectors for Hong Kong. 


Lord Randolph Churchill will be proposed by the 
Government as the chairman of the Committee on the 
Army and Navy Estimates, 


At the Parkes Museum a lecture was 


oe on Thurs- 
day, May 19th, by Major Lamorock F 


lower, sanitary 


be | ngineer of the Lee Conservancy Board, on “The River 


Lee.” 


It is stated that arrangements have been completed 
under which the business of the celebrated house of El- 
kington and Co. has been converted into a company. The 
shares are taken by the members of the firm. 


Messrs. J. C. Slatter and Co., of West Drayton, supplied 
the whole of the arc lamps, and a part of the dynamos, for 
the Saltaire Exhibition. The lamps are of the Slatter-Joel 
type. 


The Triton, surveying ship, has completed the new 
survey of the River Thames, and is to take soundings at 
the entrances to Yarmouth and other harbours, so as to 
— the Hydrographic Department to prepare new 
charts. 


It has been decided to build a bridge across the Mariager 
Fjord, Denmark, a plan which has been on the ¢tapis for 
the last thirty years. The drawing adopted is of a swing- 
bridge intended for ordinary traffic, and the cost will be 
some 166,000 kr. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom for the week ended May 15, 
amounted, on 15,4174 miles, to 1,166,842/., and for the 
corresponding period of 1886, on 15,288 miles, to 1,145,402/, 
—an increase of 129$ miles, or 0.8 per cent., and an 
increase of 22,440/., or 1.9 per cent. 


The United Electrical Engineering Company, Limited, 
of 36, Albert Embankment, Vauxhall, S.W., has suc- 
ceeded to the business of the Jablochkoff, ‘and in addition 
supplies and erects secondary generators, arc lamps, and 
incandescence lamps. Messrs. Manville and Madgen are 
the managing directors. 


A serious accident has occurred on board the French 
ironclad Duguesclin. A large body of men were at work 
at the capstan when, through some accident, it swung 
round, and forty of the sailors were dashed with great 
violence on to the deck. One man was killed on the spot, 
and seventeen sustained injuries more or less serious, 


The following members will be nominated to serve on 
the Committee on the Army and Nayy Estimates: Lord 
R. Churchill, Lord G. Hamilton, Mr, E. Stanhope, Mr. 
Jackson, Mr. Jennings, Mr. A. Gathorne-Hardy, Mr. J. 
A. Campbell, Captain Cotton, Admiral Mayne, Mr. 
Childers, Mr. H. Fowler, Mr. Shaw-Lefevre, r. Came- 
ron, Sir W. Plowden, Mr. Picton, Mr. Caine, Sir W. 
Crossman, Colonel Nolan, and Mr. Sexton. 


A livery dinner of the Shipwrights’ Company has been 
held this week at Fishmongers’ Hall. The Master, Mr. 
A. D. Lewis, J.P., presided. The occasion has been 
looked forward to with additional interest in consequence 
of the omar notice that has been attracted to the com- 
pany through the excellent series of lectures on shipping 
matters organised by the company during the past winter 
and spring. 


The firm of J. E. Ericsson’s Mekaniska Verkstads Aktie- 
balag, Stockholm, general agents for the firm of Siemens 
and Halske, Berlin, have just contracted for a couple of in- 
stallations at Sundswall. In one building 170 incandescent 
lamps of 16-candle power have to be installed, and at the 
Mons steam saw mills 230 incandescent lamps of 16 and 
25-candle power and eight arc lamps of some 2500-candle 
power should be ready by August Ist. 


From a statement made in Parliament by Mr. W. H. 
Smith it appears that the cot ag J deny that their 
officers are in any bn A responsible for the defects in 
strength or material of the defective swords and bayonets, 
their responsibility being confined to reporting upon the 
pattern, so far as its weight, size, and handiness were con- 
cerned. The responsibility for the quality of warlike 
stores has always rested with the manufacturer or issuer 
of such stores, and not with the user. 


A very successful series of sanitary demonstrations to 
the medical profession have just been held in the Parkes 
Museum, 74a, Margaret-street, W. The first of the series 
was by Professor W. H. Corfield, M.A., M.D., ‘*On 
Defects in Sanitary Appliances, Materials, and Work- 
manship.” e second was by Mr. rs Field, B.A., 
M. Inst. C.E., “‘On the Details of House Drainage.’ 
The closing demonstration of the series was given on 
Monday, 16th May, by Mr. Percival Gordon Smith, of 


industry established in connection with its salt trade was 





the Local Government Board, and related principally to 
the construction and yentilation of houses. 


On Monday last a Proctor’s seven horse-power agricul- 
tural digger was tried on a four-acre field of sainfoin which 
has just been mown. The forks dug spits of earth 9 in. 
wide by 124 in. deep. The total width of the three forks 
is 8 ft. 6 in., and they made on that occasion an average 
speed of 70 digs a minute. On Tuesday a four horse- 
power digger was tried on a clover field, and did some 
extremely good work at the rate of 90 digs a minute, 
leaving the ground as flat as a seed bed, just as is desired 
for spring sowing. The digger, which also serves the 
general purpose of a traction and portable engine, is 
made by Messrs, Chas. Burrell and Sons, of Thetford, 
Norfolk. 


The Giulcher Electric _— and Power Company, 
Limited, of Battersea Foundry, 8.W., have just com- 

leted lighting the new factory built by the Civil 
Reeviee Bread Company. The electric light has been 
adopted throughout the whole of the premises, and the 
installation consists of a No. 2 Admiralty type Giilcher 
dynamo machine, driven from the 14 horse-power Otto 
gasengine. There are eight 2000 candle-power Giilcher 
arc lamps and twenty-one 16 candle-power glow lamps. 
The work has been carried out under the superintendence 
of Mr. Mountain, the general manager of the Giilcher 
Company. 


Ip answer to question asked in the House of Commons, 
Mr, Stanhope has stated that the names of the Ordnance 
Committee will be found in the monthly Army List, at 
page 44. The military members are appointed by the 
Secretary of State for War; the naval members by the 
Admiralty, with the Secretary of State’s concurrence ; 
and one represents the India Office. The usual term of 
appointment is three years, but the committee is at pre- 
sent sitting during pleasure; and in the lights of the ap- 
proaching changes in the Ordnance Department, the 
whole constitution of the committee will be reconsidered. 
The civilian members (Sir F. Bramwell and Mr. W. H 
Barlow) have served since the appointment of the com- 
mittee in 1881, and were appointed by the Secretary of 
State for War. 


A daily contemporary gives particulars of what it de- 
scribes as ‘‘ Another improved weapon in the shape of a 
quick-firing gun, the parts of which are specially arranged 
to prevent damage being caused by rain or sand, and to 
render it impossible for the cartridge to be fired until the 
breech-block shall have been securely closed. Among 
other advantages claimed for this weapon by its inventors, 
two American naval officers, is the security of al] the parts 
of the breech action from risk of fracture by hostile 
bullets, the whole of the mechanism being well under 
cover. Thegun as at present constructed is a 3-pounder, 
with calibre of 47mm, or 1.83 in., but the same principle 
may be applied to much heavier pieces ; and for these it 
is claimed that they would still be superior to existing 
guns of the same calibre by reason of their lighter weight 
and easier manipulation.” 


An extension of the St. Petersburg harbour accommo- 
dation has for some time been under consideration and 
has now been determined upon. The area of the largest 
basin will be increased to 110,000 square fathoms, and its 
capacity is estimated at some eighty steamers and a similar 
number of sailing vessels. The smaller basin, with an 
area of some 20,000 square fathoms is exclusively intended 
for grain lighters and barges. The harbour is going to be 
surrounded by a strip of land, some 50 fathoms broad, for 
warehouses, railways, &c. An area of 700 square fathoms 
is reserved for grain warehouses and a site of 30,000 square 
fathoms for timber yards. The cost of these enlargements 
and improvements will amount to 8,000,000 roubles, 
and the works have to be completed within six years, at 
which time’the harbour for merchant vessels at Cronstadt 
will be closed, 


The British and German postal authorities have, it 
ap’ , brought sufficient pressure to bear upon the 
Belgian Government to alter the unsatisfactory state of 
things that has for some time existed in the mail service 
so. far as it relates to the crossing between Dover and 
Ostend. The two new mail boats built in Belgium are it 
seems incapable of making the crossing in the proper 
time, and it seemed probable that an entire ae 
ment of the mail services so far as they are affected by 
this route would be necessary. A definite understanding 
has, however, been arrived at. Two new fast boats will be 
built in this country, and meanwhile an efficient mail 
steamer has been chartered. After the 1st of June next, 
all mail parcels between England and North Germany as 
far as rs ames will be sent vid Flushing and Queen- 
borough, but for other parts of Germany the present 
Dover and Ostend route will be maintained. 


The White Star steamers Britannic and Celtic came 
into collision last Thursday afternoon, during the preva- 
lence of afog, some 350 miles from Sandy Hook. The 
Britannic, east bound, was going about 16 knots, when 
the Celtic struck her with a glancing blow on the port side 
abaft the engines, tearing off about 75 ft. of plating with 
the mizen rigging, the Celtic having her bows stove in. 
Five steerage passengers were killed, their bodies being 
horribly mutilated, and several were injured. The Celtic 
had 1000 and the Britannic 480 passengers on board. The 
Britannic had to be pumped out by a wrecking steamer 
before she could get nto New York Harbour, and is now 
anchored off Hoboken flats, where she is out of danger 
should she sink. The Celtic has been docked. The 
Britannic’s side was covered with a pad, and though 
one compartment was filled with water she was deemed 
seaworthy, so they returned, both ships steaming 
slowly to New York. Two other steamers kept them 
company. 
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THE SWINTON TELEPHONE. 
CONSTRUCTED BY THE EQUITABLE TELEPHONE ASSOCIATION, LIMITED, LONDON. 
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Wuat is a diaphragm? This simple question has | 
cost thousands of pounds to answer, and the repeated 
consideration of Her Majesty’s judges, aided by a large 
number of counsel and scientific witnesses. The cause 
of all this expense has been Edison’s claim, in his 
telephone patent, for ‘‘the combination with a dia- | 
phragm or tympan of electric tension regulators, sub- | 
stantially as described.” In the course of the inquiry 
one eminent witness defined a diaphragm to be ‘‘ any- 
thing which separated anything from anything else ; ” 
and although the courts did not exactly indorse this | 
wide-reaching interpretation of the word, yet they 
have practically construed its meaning, as used in 
Edison’s claim, to be any device which receives the | 
vibrations of the voice and transmits them to an elec- 
tric tension regulator, such as a microphone. There- 
fore, a telephone transmitter, to be clear of Edison’s 
patent, must be free from the presence of any sounding 
board, resonator, or other appliance conveying the 
air impulses to the contacts by which the intensity of 
the electric currents is modulated and controlled. | 
Many inventors have imagined that they have pro- | 
duced instruments fulfilling this condition, but the 
application of the legal-scientific mind to these ap- 
paratus has demonstrated, in very numerous cases, | 
tnat the designers have been self-deceived, and that | 
although much disguised, the diaphragm or tympan | 
formed an essential feature of the instruments. | 
Lately Mr. A. A. Campbell Swinton has brought | 
out a telephone transmitter for which it is con- 
fidently claimed that it contains neither diaphragm, 
tympan, nor the equivalent of either. The breath 
of the speaker impinges directly on the carbon 
rods of the microphone, setting them into motion by | 
direct impact of the air without any intermediary | 
whatever ; and to place these rods beyond suspicion of | 
song ine motion from the supports, they are arranged | 
ina leaden frame suspended from fixed brackets by 
india-rubber bands. The rubber*bands cut off all 
vibrations from the framework, while the lead is too 
heavy and too inelastic to respond sensibly to the | 
stimulus of waves of air set in action by the voice. 

The engravings above illustrate both the receiver 
and the transmitter. Fig. 1 shows an early form of 
the transmitter, in which the microphonic contacts are | 
mounted in a light wire frame standing upon a heavy | 
foot. The carbon pencils there shown are strung on a 





































































































platinum wire (Fig. 4) which passes horizontally through soft iron excited by the main current which circulates 


them, near their upper ends.- They are hung slightly in the coil at its end. 


As the current strength 


out of the vertical, and at their lower ends rest against | varies, in accordance with the pressure on the micro- 
a horizontal carbon rod. The speaker places his mouth | phonic contacts of the transmitter, the attraction of 


a few inches from the rods and directs his voice towards | the magnet on the piece of iron in the centre of the 
them, the vocal impulses causing them to press with | diaphragm experiences corresponding changes, and 
greater or less force against the lower carbons, and thus | sets up vibration in the diaphragm, as is well under- 
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induction, and consequently the wires may be run on 

oe h poles without inconvenience. 

| The quitable Telephone Association, Limited, of 

| 75, Queen Victoria-street, London, are the manufac- 

| turers of these instruments, which they sell to pur- 
chasers without making any rent charge. At the same 
time they give an indemnity, if it be asked, against all 

| proceedings by other patentees of telephones. 





THE PHENIX BATTERY. 

THE Pheenix accumulator, the invention of M. Phil- 
limond Bailly, a French engineer, is made in two dis- 
tinct types, viz., with lead-lead and zinc-lead plates, 
the liquid in either case being, as in most secondary 
batteries, dilute sulphuric acid. 
| The lead plates used in both types are con- 
| structed in the same manner. The active material of 
| these plates consists of fine lead wool. This material 
' has been used before for the same purpose, but has 

failed owing to the difficulty of conducting the current 
from the mass of lead wool to the terminal of the bat- 
tery. This difficulty is obviated by the following 
| device: A sheet of lead, which also acts as the con- 
ductor, is cut into coarse filaments or tapes in the 
manner of a fringe (see Fig. 1). 
| This fringe is woven or interlaced with the smaller 
filaments of the lead wool which compose the electrode. 
The arrangement may be compared to the arteries and 
arterioles which permeate the human body. These 
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to offer less or more resistance to the passage of the 


| 8 
electric current, as is well understood. Figs. 2 to 4 The general arrangement of the apparatus is, shown | 
show the transmission as now made. It is constructed in Fig. 6. At the top is the call bell, which is operated | 
with a rectangular frame of lead suspended by two by the push button from the other end of the line. | SSS 
india-rubber cords from brackets projecting from the| Below the bell comes the transmitter, and at the pig ; 
face of the board, on which are mounted the call bell, | bottom are two receivers, These are supplied in| lead plates are ‘‘formed” entirely by electrolytic 
ush button, receivers, and other accessories (Fig. 6). | duplicate, as hearing is greatly assisted by ee action ; they become, in fact, Planté plates having an 
he ears to which the india-rubber cords are connected | external sounds cut off on Both sides of the head, an enormous surface, the peroxide of lead assuming a 
are adjustable in order that the frame may be tilted | also because the two parallel paths, which they offer to beautifully hard crystalline condition. 
forward to such an angle as is found to give the most | the current, serve to reduce the sparking at the contacts.| In the lead-lead type of Phenix accumulator the 
suitable pressure between the vertical pencils and the The receivers are hung upon hooks, one of which | plates above described are packed together with spe- 
horizontal rod. In any case this pressure is extremely operates a switch to put the bell in circuit when the cial porous diaphragms of sand consolidated under 
slight, the pencils hanging almost in equilibrium and telephone is suspended in place. The removal of the great pressure, and of great porosity, between them, 
responding most readily to the voice of the speaker. _ receiver from the hook cuts out the bell and puts the to keep them apart and prevent short-circuiting. The 
he receivers are of the English Mechanic type, instrument itself to line. A battery at each end alternate plates are connected together by means of 
this name being given by reason of this form of completes the equipment, which is capable of giving the strips protruding from the lead fringes, and the 
telephone having been disclaimed from the Bell patent satisfactory results over a line of many miles in whole, forming a compact mass, is placed in the cell 
on account of prior publication in the English length. As the instruments are wound to be operated destined for its reception. , 
Mechanic, - The central magnet (Fig. 5) is a core of only by direct currents they scarcely feel the effect of! In the zinc-lead type the negative pole consists of a 
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specially prepared amalgamated zinc plate which dips 
either Jato Some made of celluloid and containing 
mercury, or in the circular forms as shown by Fig. 2, 
into the conical bottorn of the porous pot, in order to 
keep up the amalgamation of the zinc and collect the 
mercury liberated by the discharge. The negative 
pole of this battery consists of a copper wire covered 
with gutta-percha, which passes down through the 
liquid, and makes contact with the zinc plate below 
the surface of the mercury in the cup. One of the 
lead electrodes, already described, is wrapped round 
the porous pot and forms the peroxidi plate of 
the battery, Fig. 2. The engraving shows a por- 
table cell of this type, the case being made entirely 
of celluloid, a material very largely employed in the 
construction of these accumulators for lining the in- 
teriors of wooden boxes and for various other pur- 
poses. It will be noticed that the porous pot is itself 
conical in shape at the bottom, thus rendering a 
special wooden cup for the mercury unnecessary. 
These cells have a capacity of 50 ampére-hours and 
weigh about 141b. with acid. The electromotive 
force of all zinc-lead cells is about 2.5 volts on open 
circuit, falling to 2.383 when a discharge is taken. 

The action of the zinc-lead cells is as follows: In 
discharging, the zinc plate dissolves in the dilute acid 
forming sulphate of zinc ; on the other hand, when the 
battery is being charged, the sulphate of zinc formed 
during discharge is decomposed, metallic zinc being 
deposited on the zinc plate. The zinc is thus never 
consumed, but only dissolved and re-deposited. The 
action, as regards the lead plate, is precisely similar 
to that in the Planté battery and need not, therefore, 
be described here. The same remark applies to the 
lead-lead type of Phcenix accumulator. 

The following are the prominent advantages claimed 
for the Pheenix accumulator: The efficiency steadily 
improves with use up to a certain limit, instead of de- 
creasing as in batteries where paste is used. Short- 
circuiting isimpossible. Buckling of plates cannot take 
place even if the batteries are connected through a small 
external resistance, for instance, as in electrical welding. 
Owing to the large surface presented to the liquid b: 
the filaments, these cells will discharge at a muc 
higher rate than any others, The internal resistance 
is very low, the porous pots and plates being made of 
a specially porous material. The electromotive force 
of the zinc lead cells is 2.5 volts as compared with 
2.15 volts of other batteries. The rate of discharging 
is unlimited, in this sense that the Phenix accumulator 
can without being the least injured stand an exceed- 
ingly high discharge ; under these circumstances the 
electromotive force descends in the proportion depend- 
ing on the internal resistance of the cells. For instance, 
ten zinc-lead cells of 100 ampére-hours capacity, 9 in. 
by 49 in, by 9 in. deep, give the following results : 


Rate of Discharge. ——— 
amperes, volts, 

2.3 25.5 
3.2 25 
4.5 24.5 
5.8 24 
8.2 23 

10.9 22 

15 21 

18.9 20 

21.9 19 

26 18 

28 17 

31 16 

34 15 

40 14 


The efficiency of the Phoenix accumulator is about 
65 percent. It may be noted that E.P.S. cells are said 
to give 5 ampére-hours per pound of plate. The 
Phenix accumulator gives at least 7 ampére-hours per 
eps of plate, 9 ampére-hours per pound of Jead wool. 

he following comparison of weight, capacity, &c., of 
Pheenix and other accumulators has been furnished to 
us by the makers of the former cells, 





| 
—— Phenix. El well-Parker. 
Capacity in am- 
pere-hours .. 50 60 
Weight complete | 
with acid... 17 lb. 32 Ib. 
Maximum. nor- 
mal discharge. 10 amperes 9 amperes 
Dimensions (ex-! poss 
ternal) 14 in. x5 in. diam. |LO}in. x 3in. x 8 in. 
Capacity in am- 
re-hours... 100 110 
eight complet 
with acid., ... 45 lb, 55 Ib. 
Maximum __nor- 
mal discharge. 30 amperes 16 amperes 
Dimensions (ex- 
ternal) ... ...'LLin. x 10$in. x 44 in. 10pin. x 6in. x 8 in, 


“In connection with the Phoonix battery there is 
employed a new form of insulating cement termed 





Pheenix varnish, which is exclusively employed for 
lining the wooden cells and rendering them water and 
acid proof. It.is a black material not unlike Chatter- 
ton’s compound in appearance, and is easily applied 
in the same manner as paraffin wax. As it has ex- 
ceedingly high insulating qualities and does not crack 
under any circumstances, electricians will doubtless 
find many uses for this insulator on account of its low 
price. 

The Phenix battery is being manufactured by the 
Globe Electrical and Engineering Company, who use 
it to light their office at 7, Carteret-street, Westminster, 
and have several descriptions of batteries ready for 
inspection and trial. 





INSTITUTION OF MECHANICAL 
ENGINEERS, 
Address of the President, Mr. Epwarp H. Carsvrt. 
(Continued from page 484.) 

Now let us compare the gun of 1837 with that of 1887. 

1837. Muzzle-loading cast-iron gun, weighing 65 cwt., 
and firing a 68-Ib, shot with 10 lb. of powder, taking ten 
_ Ge} fire one shot per minute, each shot fired costing 

8. 9d. 

1887, Breechloading steel gun with a total length of 
44 ft., weighing 110 tons, and firing a shot 16} in. in dia- 
meter, weighing 1800 lb., which is calculated to penetrate 
a 34-in. iron armour-plate. This gun can be trained and 
fired by one man with the aid of hydraulic power ; and 
the cost of every shot fired is 1901. 

Table I. gives particulars of the 65-cwt. gun, and of 
the 43-ton, the 69-ton, and the 110-ton gun. 

TABLE I,—Comparison of Guns in 1837 and 1887. 














| | 
Year .. 2 -%.:| ABO seer. 1887. | 1887. 
Weight of gun.. .| 65 owt. | 45 tons. | 69 tons. 110 tons, 
Diameter of bore, in...| 8.12 12 13.5 16,25 
Length of bore, dia- 
meters ON --} BS. | -212 30 30 
Total length of gun ../10ft 10in' : 36 ft. 1 in,| 43 ft. Sin. 
Powder charge, lb. 10 295 630 | 1,000 
Projectile, lb. .. AP 68 714 1250 1,800 
Velocity of muzzle, feet | 
persecond ., --| 1600 | 1,900 2020 | 2,128 
Energy at muzzle, foot- | | 
tons .. a --| 1100 18,000 | 55,040 
Perforation at muzzle; | 
through wrought- 
iron, in, “e +s 30.1 34 
Range at 15 deg. eleva- 
tion, yards .. ol 2,300 
| (7 miles) | 
Cost of gun & 65 | 7,050 12,000 19,500 
» charge 28, a.| 680; 1812 0} 386 0 °0} 6510 0 
» shot £8,d,.C039 8 54 0.05 93 15 08135 0 0 
P 5 910P12 0 OP 16 6 6 
Number of guns made | 
or in progress ma |. 85 82. | 7 





* Shot made wholly of steel was first proposed in April, 1882. 
Cast-iron shot is denoted by C, Steel by 8, and Palliser shot by P. 


The following were the results of the testing of the 110- 
ton gun at Woolwich in March last, the charges being by 
far the heaviest ever fired in this or any other country : 


TasLE II.—Testing of 110-Ton Gun, 





| | Weight | Velocity | Pressure 
Round. | | BY. 





Description of Powder. | of | at in 

Charge., Muzzle. _ Bore. 

No. lb. | feet per tons per 

“gee. = aq. fn. 

1 Prism brown 600 1699 9.65 

2 oa os 700 1843 12.05 
3 2° se 800 2007 16.1 
4 * “a 850 2078 «+ «18.7 
5 + m 850 2142 19.5 
6 | Waltham slow 950 2104 15.7 
7 | Prism brown 850 2150 19.9 
8 Waltham slow | 1000 2128 16.1 
9 1000 2128 16.2 


I have already stated how inaccurate was the firing with 
the old cast-iron = and spherical shot ; and I intended 
to ascertain the latest performance with our new rifled 
guns. Buta gentleman who is a great authority on the 
subject, Major G. Mackinlay, R.A., having on 30th 
of i before the Royal United Service Institution a paper 
on the “‘ Accuracy of Artillery Fire,” I cannot do better 
than recommend its Se ¢ contains a diagram which 
shows the accuracy of shooting with a 9.2 in. breechloading 
gun at 1000 yards at Shoeburyness in 1883. The result of 
firing ten shots is there seen to be that the point M of mean 
impact was only 10 in. from the point A aimed at, which 
must be admitted to be very good practice. Increased 
velocity gives the shot a lower trajectory, that is it travels 
in a straighter line, thereby enabling it to take effect over 
a greater distance, This is of vital importance, as it is 
so difficult to judge the exact distance of the object aimed 
at. Supposea gun be sighted to fire at a ship of a certain 
height 1000 yards off. If the velocity were 1950 ft. per 
second, the shot would hit the ship at any distance a 
tween 1000 yards, and, say, 1100 yards. If the velocit 
were increased to 2200 ft. per second, the shot would hit 
the ship up to 1200 yards. So that increased velocity of 
shot gives, in addition to increased penetration, a greater 
margin for judging distance. 

Colonel Maitland has kindly lent me a photograph of 
the 110-ton gun, and also a model of the charge and 
projectile, for comparison with the 68-lb. spherical shot 
with dummy cartridge containing 10 lb, of coal dust in. 





stead of powder, which represents the highest service 
charge for the 65-cwt. gun of 1837. 

Our — ironclad, costing some 600,000/. or 700,000/., 
carries only two of these 110-ton guns ; but in addition it 
has a number of quick-firing machine guns. The 
Benbow has an armament consisting of two 110-ton 
guns, twelve rapid-firing guns, and fourteen machine 
guns, There are also four to 0 ports on the broad- 
side, and one at the stern, all above water. Each of 
the two large age is mounted in a barbette at one end 
of the citadel. It is fixed on a turntable, and is sur- 
rounded by a breastwork of plates, over which it fires, 
Its angular range extends over 230 deg. abaft the beam 
on one side to the same angle on the other side, the 
two guns being able to converge on an object 50 yards 
distant from the broadside. 

To give another type of ship, let me refer to the arma- 
ment of the Colossus, which comprises four 43-ton breech- 
loading rifled guns, two in each turret, firing projectiles 
of 714 lb. weight with a charge of 295 lb. of powder, and 
penetrating 204 in. of iron at 1000 yards ; also five 6-in. 
breechloading guns, weighing 89 cwt., and firing a pro- 
jectile of 100 1b. with 42 lb. of powder, and penetrating 
9.7 in. of iron at 1000 yards ; also four 6-pounder Hotch- 
kiss quick-firing guns of oil-hardened steel, weighing 
7.3 cwt.; ten four-barrelled lin. Nordenfelt guns of 
4 cwt.; one two-barrelled Nordenfelt of 181 lb. ; two 9- 
pounder muzzle-loading guns of 8 cwt.; two 7-pounder 
rote thar I - of 200 1b. ; and four five-barrelled 
Gardners of b., firihg 330 shots in half a minute, 


QUICK-FIRING MACHINE GUNS, 


These machine guns are breechloading, and are fired 
with brass or copper cartridge cases, so that no difficulty 
occurs in making the breech to close gas-tight. The me- 
chanism extracts the empty cartridge case, and reloads 
with a new cartridge containing the powder and shot, 
and fires it off; and this is repeated as long as cartridges 
are supplied and the lever or crank is worked. he 
cartridges are generally supplied from a hopper and 
magazine. 

Gardner Gun.—This gun is made of three different 
kinds, namely, with one or two or five barrels of 0,45 in. 
diameter, firing rifle ammunition. It is worked by a 
hand crank, which gives a continuous rotary motion. 
Two men can es tire 200 shots per minute; and the 
highest rate of fire has been 312 shots per minute, The 
British Government have some 600 of these guns. 

Nordenfelt Gun.--This is worked by a backward and 
forward motion of a lever. The smallest size has one 
barrel 0.3 in. calibre, and weighs only 15 Ib. ; it can fire 
200 rounds per minute. Those made for the British 
Government, and used principally in the Navy, have three 
and five barrels of rifle calibre, namely, 0.45 in., to fire re- 
spectively 450 and 650 rounds per minute. The largest 
size made is a 40-pounder of 4} in. calibre for shipboard 
and fortifications, firing seven to ten rounds per minute at 
a muzzle velocity of 2050 ft. per second. 

Maxim Gun.—Since the paper read to this Institution 
two years pe on his automatic self-loading and self-firing 
gun, Mr. Maxim has so greatly simplified it that it is now 
constructed with only one-sixth as much work in it. His 
latest result is, that with a gun weighing only 42 Ib. he fires 
1000 rounds of rifle ammunition in 14 minutes, and has 
completed 2115 rounds in four minutes. The largest size 
he has made is a 3-pounder which perforates 3 in. of steel 
at 100 yards. An automatic gun is being made in France to 
perforate 9 in. of steel, and to fire about twenty times a 
minute. 

Gatling Gun.—Three kinds are made, having six, eight, 
and ten barrels, which revolve inside a case round a longi- 
tudinal axis. The gun is worked by a hand-crank, at 
each turn of which it fires either as many shots as there 
are barrels, or only half that number. 

Hotchkiss Revolving Cannon.—These — are not for 
firing rifle bullets, but for shell firing. hey are not yet 
used in England ; but 4000 of them are already employed 
by other nations. They are made in three sizes, to fire 
11b., 24 1b., and 41b. shells at the rate of 86 shots per 
minute. The penetration of the steel shell at the muzzle 
through a steel plate is respectively 1 in. and 2} in. and 
3} in. ; at arange of 1000 yards the penetration is about 
one-third less, 

Hotchkiss Rapid-Firing Gun.—Of these some 400 or 500 
have been supplied to the British Government. The3-in. 
gun with three men can fire twenty times a minute. 

Quick-firing guns combine rapidity of fire with accuracy, 
long range, penetration, and shell fire. A 6-pounder with 
steel shot can penetrate 20 in. of steel at 500 yards. 


(To be continued.) 








Tue Srrone Locomorivg.—In our description of this 
locomotive on page 407 ante, we omitted to mention that 
the Fox corrugated furnaces, which form such a dis- 
tinctive feature of the locomotive boiler employed by Mr. 
Strong, were made by the Leeds Forge Company, Limited, 
oO 8. 


Tue InsTITUTION oF Civit EnGIngERS.—The members 
of the Association of the Birmingham students of this 
Institution held their last meeting this session on W 
nesday, the 18th inst., at the Colonnade Hotel, Birming- 
ham. Mr. R. Peirce, Stud. Inst. C.E., in the chair. 
Mr. W. F. Cross, Stud. Inst. C.E., read a paper upon 
** Galvanised Co! ted Iron Roofs,” describing the dis- 
tinction between galvanising, galvanism, electro-plating, 
and alloying. The usual mode of erecting self-supporting 
roofs was iifastrated in detail. The paper was illustrated 
by drawings and diagrams, and an interesting discussion 
followed the reading of it, 
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“ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Comprtep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the a Drawings is stated 
in each case a, the price; where none are mentioned, the 
Specijication ts not illustrated. 

Where Inventions are communicated from abroad, the Names, 
éc., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of Fee and postage, addressed to H. READER Lack, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

my pene may at any time within two months Jrom the date of 
the advertisement of the pt of a plete speci, 4 

ive notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


FURNACES. 

1816. W. Joy, Northfieet, Kent. Improvements in 
the Method of Char; Cement Kilns. (6d.] February 
8, 1886.—The kiln is intermittently charged with a mixture of 
slurry and fuel in the form of lumps; each feeding of the kiln 
being begun when the appearance of the surface of the charge in- 
dicates that the fuel in the part of the charge near the surface is 
burning freely and uniformly. (Sealed Apri 15, 1887). 


4609. T.G. Hardie, Burnley, Lancaster. Furnace 
for the Combustion and Destruction of Town Refuse 
and other tter, also the Utilisation of the Re- 
sultant Waste Products. [lld. 13 Figs.) April 2, 1886.— 
The refuse is fed into the hopper H, and falls by gravity or may 
be raked down along the drying vessel T upon the furnace hearth 
E, where it is burnt with forced draught. The furnace hearth E 











is composed of perforated firebrick slabs and extends the whole 
length and breadth of a steam boiler B. The spent gases of com- 
bustion are forced either into the chimney, or through a shaft 
and conduit Rinto the town sewer 8. Any noxious vapour the 
gases may still contain is absorbed by the condensers P. (Accepi 
March 30, 1887). 


5522. T. V. F. C, Otto, Dr. C. Otto and Co., Dalhausen 
an der Ri the Hibernia and Shamrock 
Company, Herne,Germany. Improvements in Coke 
Ovens, {lld. 23 Figs.) April 21,1886. —This invention relates 
to working beehive ovens and obtaining bye-products, The im- 
provements consist mainly in heating the air for combustion by 
connecting the beehive ovens with air-heating apparatus. The 
figures illustrate a combination of beehive ovens with a single 
chambered aix-heating apparatus R, R', which is of similar con- 
struction to Siemens’ Fe ie recenny and is placed in the dey 
waste heat flues situated between the coking chambers V, or 






































tween the group of coke ovens and the chimney S. When the 
gas is taken to the bottom flues of the coking chambers V through 
the A ion return main G, R, and the conduits g, the reversing valve 
in the shaft a being in a suitable position, the air enters the 
air-heating apparatus R, and through the passage / passes into the 
bottom flues of the coking chambers. The combustion com- 
mences where the gas and airmeet. The products of combustion 
are carried through the bottom flues through /' to R', and through 
the shaft atothe chimney 8, If the reversing valve and the clack 
valvein the gas return main are reversed, the entry of gas and 
air into the bottom flues takes place through g! and J’, and the 
Gischarge of the waste heat through gand /. The draught is 


ted | F to a chimney or to stoves for none 


regulated by means of slides placed on each side Of the coking 
chamber V. (Sealed May 10, 1887). 


6300. J. M. Bennett, Ruchill, Lanark, N.B. Im 
ecceeenta te Cie Senet one Pennies & SNe, 
ver, . Zino, and Tin Ores, and 

Furnaces therefor, (8d. 4 Figs.) May 10, 1886.—The im- 
oe consist in carrying on the smelting and refining opera- 

‘ions successively and continuously in a compound blast and open 
hearth furnace. The smelting is effected in the cupola furnace A, 
at or around the bottom of which one or more open hearths or 
refining furnaces D, D are arranged, and into which the molten 
mass from the cupola may be either run direct or ladled from a 
receiver C situated on one side at the bottom of the cupola. The 
upper portion of the cu or blast furnace A has introduced into 
it by tuyeres ¢ blasts of hot air under pressure which are caused 
to downwards through the charge for the purpose of dis- 
tilling the fuel. The gases arising from the distillation are carried 
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down with the solid fuel to the zone of fusion, where they are 
acted upon and consumed by other pressure blasts introduced 
through tuyeres f. In conjunction with the descending air pres- 
sure, superheated steam may also be introduced through the 
tuyeres e, /, or separate tuyeres, for the purpose of more apes on! 
preparing theores. From the bottom of the cupola A, the ited 
or molten mass runs through the opening g into the receiver C, 
whence it is run out and ladled into the open hearth —s fur- 
naeesD. The gases of combustion from the blast furnace — 
through openings E into the furnaces D, and thence through flues 
the air blast. In the fur- 
naces D the molten metal is treated with a highly heated air blast 
and with superheated steam introduced through tuyeres j, and 
made to over, into, or through the mass to be refin (Ae- 
cepted March 19, 1887). 


6683. G. P. Thomson and H. Millar, Clydebank, 
Dumbarton; N.B. A New orImproved Construction 
of Furnace for Hea Rivets and such like Small 
Metal Articles. (8d. 4 8.) May 18, 1886.—The improved 
furnace consists of a strong sheet-metal casing rivetted to an 
angle-iron framing, with a firebrick om and provided with 
shelves of firebrick tiles. The firebrick lining is supported on an iron 
frame C which also carries the bars ¢. el is supplied to 
the combustion chamber B throughthe door D. The cold rivets 
are inserted through doors d at the upper ay of the furnace on to 
the top shelves, and as they become heated they are shifted by 









S GaSmaaank 
F DMQAQANS 


(UGG Y 
VA Yj a4! 
A ns 
y Y 
“a ZA me Ve 
GOA AMROD LAT 









i 





= 
Wm AA 





means of a small bent iron rod down the side and central openings 
b3, b? on to the hotter shelves a?, a! below, and are withdrawn by 
tongs as required, having become highly heated by the action of 
the flames undulating up through the spaces 0 in ng to the 
chimney E? above. Two or more different sizes or kinds of rivets 
can be heated in this furnace and kept ready for use at the same 
time, always keeping the different sets of rivets on the shelves at 
the opposite sides of the furnace. The furnace is made portable 
on wheels mounted on axles secured to the lower end plates which 
also carry the ash-pan by hooked bracketsor otherwise, (Accepted 
March 16, 1887). 


6747, A.M. Clark, London. (La Société Anonyme des 
Produits Chemiques de St, Denis, Paris.) Processand Appa- 
ratus for the Treatment of Iron Ores for the Manu- 
facture of Steel. [8d. 9 Figs.) May 19, 1s86.—This inven- 
tion consists in effecting a thorough preliminary purification of 
the ore, and then intimately mixing it in a finely divided condition 
with wood charcoal, and operating the reduction and fusion in a 
single apparatus without any admixture of otherores, The reduc- 
ing furnae A (Figs. 1 and 2) is of the vertical kind, with any suitable 
number of superposed hearths B upon each of which works an iron 
rake keyed on a vertical shaft, which is made hollow to allow of 
water circulating through it. The matters to be treated, fed by 
the hopper F, pass down an inclined shoot on to the first hearth B, 
and thence downwards from one to another of the several hearths 
through the series of apertures H which are inclined so as to 
conduct the matters as near the centre as ble. These dis- 





charge apertures are placed alternately at diametrically opposite 





— so that the matters are caused to circulate in a zig-zag 
rection through the furnace, whilst being at the same time 
stirred and projected from the centre t the ci ft 
The reducing gases from the generator are introduced at L at the 
bottom of the furnace, and traverse the hearths in succession 
until they reach the desulphurising zone, at which point hot air 
from the regenerator {is introdu at XN, whereby the reducing 
are burned, and the mixture having become oxid . 
verses the upper hearths and escapes at A into a chamber in 
which the dust is deposited. The powdered charcoal is introduced 
at § in regulated quantities in order to effect the desired degree of 
carburisation. From the bottom hearth the reduced matters pass 
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down into a melting furnace I (represented on a larger scale in 
8and 4). Referring to these figures, the reduced iron falls 
through two throats of refractory material N. With a view of 
obtaining a reducing or neutral e, the flame on penetrating 
into the furnace meets a diaphragm Q formed of refractory mate- 
rial with a number of perforations upon which rests a screen of 
wood charcoal supplied by a be r R. The combustible gases 
for heating this furnace are supplied by the gas-producer 8 and 
mcod at Pipe T, while the hot air from the regenerator U 

| aaer me ue V into ber X, mingling with the com- 
ustible gases at the orifices, which thus form a sort of blow- 
pipe. The gases after ing throug’ furnace are returned 
the regenerator by the flue Z. (Accepted March 23, 1887). 


7202. A.M. Clark, London. (M. M. Bair, Paris.) Im- 
—_ in Reverbera Furnaces. (8d. 3 Figs.) 

ay 28, 1886.—Inventor claims: A reverberatory furnace con- 
taining a partition g which extends from the bridge eto the base 
of the chimney /, thus dividing the furnace into two chambers 
A and B above one er, the partition g being provided 
with slots or holes h, so that the flame passing from the upper 


Fig.2. 
BW Oyo 


Jaa} 


chamber A into the lower chamber B through the o¢ enings h, under- 
goes a —— combustion and uniformly heats the hearth ¢ of the 
furnace. By means of dampers i, indicated in dotted lines in the 
figure, the furnace can be closed against the passage of gases and 

r, 80 that can be heated in the furnace as if in a 
muffle, retort, or crucible, by means of the heat stored in and 






me 






radiated from partition g. (Accepted March 19, 1887). 

16,432. D. Rylands and R. Potter, Stairfoot, Yorks. 
Improvements in the Construction of Port Mouths 
of enerative Gas (6d. 18 Figs.) Decem- 


ber 15, 1886.—The port mouths are constructed so, that, in addition 
to the passage for air surrounding the passage for the gas, there is 
a passage for the air in the centre or under the passage for the gas 
for a further supply of gas to enter. (Sealed March 25, 1887). 


MANUFACTURE AND TREATMENT OF IRON 


STEEL. 

R. Stone, London. Improvements in 
Manufacture of Iron and Steel. (8d. 4 Figs.) February 
27, 1886.—The improvements consist in saturating the ore, fuel, 
chalk, or flux with petroleum and oil of vitriol, with the object of 
creating an intense heat when fired in the blast furnace. The 
molten metal ie rendered homogeneous by being run into tanks to 
which is im a rolling or rocking motion. A fibrous material 
may be produced by the reciprocating action of heavy roils ap- 
proximating to the shape of moulds into which the molten metal is 
run, (¢ May 6, 1887). 


3632. L. A. Groth, London. (C. Beckstein, Rewilingen, 
Germany.) A New or Im Powder for Harden- 


ing Metals. [4d.} March 15, 1886.—The improved powder is 
pre by mixing cochineal freed from its colouring matter, 
wi hosphoric acid and nitrogen in organic substance. The 


P 
metal (sheet iron) is enclosed in the powder in an iron hox, 
which is hermetically sealed and kept in a heating furnace for a 
longer or shorter time according to the thickness of the plates. 
(Sealed April 5, 1887). 


3836, A. Kurzwernhart and E. Bertrand, Zuck- 
mantl, Bohemia. An Improved Mode of, and Ap- 

aratus for, Castin — of Steel or Ingot Metal. 
8d. 6 Figs.) March 18, 1886.—Inventor claims the use of in- 
clined ingot moulds divided longitudinally and arranged in layers 
one above the other, having runner holes and a casting box com- 


mon toall. (Sealed March 11, 1887). 
4536. W. and W. Hackney, Swansea, 
Wales ts in the Manufacture of Open 


. Improvemen 

Hearth Steel, (8d. 2 Figs.) April 1, 1886.—The improved 
process consists in melting in an open hearth furnace an intimate 
mixture of finely-divided pig iron with a suitable proportion of 
iron oxide along with basic agents when necessary for eliminating 
impurities. (Sealed May 8, 1887). 

6616. E. Servais, Weilerbach, jamenbeny Im- 

ovements inConverters. (6d. 4 Figs.) May 17, 1886.— 

e shape of the improved converter is formed by the rotation 
of an ellipse around its smaller axis. The blast pipes in the sides 
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of the converter are arranged in several rows one above the other 
for the purpose of burning all the metalloids in the converter 
simultaneously. (Sealed April 6, 1887). 


TREATMENT OF METALS. 


1102. W.T An Improved Method of 
and Means for Extrac Spelter, and in Ap: 
for Treating the Waste ucts. igs.) January 


(8d. 11 Figs 

25, 1886.— An improved arrangement of retorts is used in which 
the gases are saved which have been hitherto allowed to esca; 
through the cracks of the luting in the present form of retorts. 
Carbonate of lime is introduced into the retorts with the zinc ore 
me produce cement as a bye-product. (Sealed April 1, 


1473. H. H. Lake, London. (La Société du Laminage du 
Nickel, Paris.) Improvements relating to the Uniting 
of Platinum or Silver and Nickel or Alloys of these 
Metals. (6d,) February 1, 1886.—The improvements consist 
in the employment of a metal sheath or envelope for protecting 
the surfaces to be united, by welding or soldering, from oxida- 
tion by the air, this sheath or envelope having an internal layer 
of magnesia, lime, or other suitable substance for preventing it 
a ae with the metals being operated on. (Sealed April 
12, 1 » 


2402. H. H. Lake, London, (Verein Chemischer Fabriken, 
Mannheim, Germany.) improvements relating to the 
Recovery of Tin from of Tinned Plate. [6d.) 
February 18, 1£86.—Lyes containing protochloride of tin and 
protochloride of iron, which are obtained in the recovery of the 
tin from scraps of tin plate, are treated with finely divided car- 
bonate of lime or other carbonate of the alkaline earths, whereby 
the tin is precipitated in the form of oxyprotochloride or protoxide 
of tin. (Nealed February 22, 1887). 


6404, A. Gutensohn, London. Improvements in 
the Process for Coating the Surface of Iron or other 
Metals with Tin, Lead, or Terne. [4d.] May 12, 1886.— 
According to these improvements the surface of iron, steel, or 
other metal is prepared to receive a coating of tin, lead, or terne 
by the use of a flux consisting of boric acid either free in a metal 
solution or combined with a metal. By the employment of any 
excess of free acid, the two processes of pickling and fluxing can 
be carried on simultaneously and in the same vessel. (Sealed 
August 20, 1836). 


7796. .P. Jensen, London. Pe Deoxidizing Metal Com- 
pany, Bridgeport, Conn., U.S.A.) A Process for Deoxidizing 

etals. [6d.) June 10, 1886.—According to this invention 
metal castings and alloys are hardened and toughened, and their 
homogeneous character is increased by applying pieces of horn or 
other analogous material to the surface cf the molten metal. 
(Sealed February 26, 1887). 


12,861. J. Warwick, Newcastle-upon-Tyne, Im- 
rovements in the Treatment of me in Lead 
orks, (8d. 8 Figs.) October 9, 1886.—The lead fume is 
cooled and condensed in a series of vertical cooling pipes in which 
the different densities of the heated and the cooled fume are used 
to promote draught. (Sealed March 22, 1887). 


16,386. H, E. Newton, London. (J. J. Crooke and R. 
Crooke, New York, U.S.A.) An Improved Process for 
Treating and Desilverising Copper Matte and Copper 
Ores analagous to aoee Matte. (8d. 3 Figs.) Decem- 
ber 14, 1886.—The improved process of recovering the precious 
metais from copper matte consists in subjecting the matte to con- 
tact with a body of lead, both being in a fused condition, and at 
the same time eliminating the sulphur from the lead through the 
agency of a body of iron which is in contact with the lead but not 
with the matte. (Sealed March 29, 1887). 


MANUFACTURE OF GAS. 


$738. G. T. Beilby, Slatetord, and J. B. McArthur, 
Midcalder, Midlothian, N.B. Utilising Hydro-Carbon 
Gases Obtained in the Distillation of Petroleum, 
Resin, and the like. (4d.) March 17, 1886.—The end of 
the condensing worm of the still is formed in such a manner that 
while the liquid distillate flows to receiving tanks, the gas passes 
away by a separate pipe. (Sealed April 6, 1887). 


5858. J. Hepworth and E. Marriott, Carlisle, Cum- 
berland. Improvements in the Removal of Am- 
monia from Coal Gas, and in the Manufacture of 
Ammoniacal Salts therefrom, and in Apparatus - 
eves coe Process. [lld. 8 Figs.) April 30, 1886.— 

he ammonia is removed or recovered in a concentrated form from 
coal gas by introducing into the scrubbers or washers a neutral 
solution cf sulphate, muriate, or other suitable salt of ammonia, 
and when this solution is thus ch with an excess of ammonia, 
neutralising the freeammonia by means of acid. The same solu- 
tion is used over and over again until it acquires a density of 
about 40 deg. Twaddell, Itis then evaporated to dryness, leaving 
the ammoniacal salts. (Sealed May 18, 1887). 


7733. T. Drake, Huddersfield, Yorks. An Im- 
om Method of Manufa Gas from Benzo- 
Suitable and in Appa- 

ratus Employed therein, (8d. 1 Fig.) June 9, 1886.—A 
fan I blows air up through a vessel D containing lime between per- 
forated plates for the purpose of removing moisture from the air. 
The dried air, which is then heated during its passage through 
the steam-heated coil F, is led through a pipe J to the bottom of 
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a benzoline vessel A. A too-rapid ascent of the air through the 
benzoline is prevented by sheets of caavas stretched horizontally 
across the vessel A. The gas thus made passes out from the 
vessel A to any suitable receptacle to be used for heating purposes. 
For illuminating purposes the gas is rough a vessel N 
containing a suitable hydro-carbon liquid. Any moisture which 
might collect in the pipe J drains intoatrap R. (Sealed May 6, 


OBTAINING CHEMICAL PRODUCTS. 
1288. G. Perry, Steventon, Berks, (M. Perry, Sydney, 
N.S.W,, Australia.) Improvements in Speatnine Com- 
pounds of Cobalt from Solutions Seateining the 
game. [4d.) January 28, 1886.—A boiling alkaline solution, 
preferably caustic soda, is added to the boiling cobalt solution, 
whereupon the cobalt is precipitated, first as a hydrated oxide, 
but Nasi boiling becomes a basic sulphate. (Sealed April 
5, 1887. 


1289. G. Perry, Steyenton, Berks, (MM. Perry, Sydney, 








N.S.W., Australia.) Improvements in Obtaining Com- 
pounds of Cobalt from Solutions Containing the 
same, [4d.) January 28, 1886,—A clear solution of sulphates of 
cobalt and nickel or manganese or both is heated to boiling tem- 
perstexs with clean pure metallic iron. The cobalt in the solu- 
ion will be precipitated pure as a hydrated oxide free from nickel 
or manganese. This oxide may by continued boiling be con- 
verted into a basic sulphate. (Sealed April 5, 1887). 


fimece. fet Peep London, (0. oo. Paris.) An 
proved Me of Produ: Generally, 
and Cc ‘bonate of Lead 


arbonate or 
(White ). (8d. 1 Fig.] February 8, 1886.—This invention 
relates to a continuous process of manufacture of white lead on a 
commercial scale by means of lead, which consists in employing 
as a vehicle solutions of nitrate of lead which are constantly re- 
generated by oxygen. (Sealed April 15, 1887). 


3238. L. Mond, Northwich, Chester. Improvements 
in Obtaining Ammonia, Chlorine, and Hydrochloric 
Acid from Ammonium Chloride. [6d.] March 8, 1886.— 
This invention relates to improvements on Patents Nos. 1048 and 
1049 of 1886, granted to the same inventor. The improvements of 
the present invention consist in the removal of the residual 
ammonia left in the reaction chamber or retort after the first 
stage by means of a current of neutral gas alternated with the 
formation of a partial vacuum. (Sealed April 15, 1887). 


4070. E. Arthur and E. M. Arthur, 
Avon, pee eave Impro' 


ing Crystallis 

1886.—Sulphate of calcium or ‘‘ pearl hardening” is obtained ac- 
cording to this invention by treating with sulphuric acid diluted 
with water, the waste liquid or bye-product resulting from the 
manufacture of soda by any process involving the use of ammonia, 
for precipitation of the chloride of calcium held in solution in 
such liquid. (Sealed April 7, 1887). 


4742. H. L. Patterson, Felling-on-Tyne, Durham. 
Treating Tersulphides or Polysulphides of Barium 
and Strontium so as to Recover the Barium and 
Strontium and Obtain other Products. [6d.) April 5, 
1886.— The barium or strontium is first precipitated in an insoluble 
form or crystallised out of the solution of tersulphide or polysul- 
phide of barium or strontium (produced according to Patent No. 
16,989 of 1884, granted to the same inventor) by adding thereto 
sulphate of soda or other suitable alkalinesalt, The precipitate or 
the crystals are then separated, and from the resulting solution of 
tersulphide of soda or other alkali are =a an alkaline hypo- 
sulphite and a precipitate of pure sulphur by the aldition of sul- 
phurous acid gas. (Sealed April 15, 1887). 


5016. J. H. Johnson, London. (J. L. Kessler, Clermont 
Ferrand, France.) Improved Process or Means for 
Expelling Sulphuric Acid in Excess from Sulphates 
and Bisulphates. [6d.) April 10, 1886.—The improved ex- 

ling process consists essentially in the employment of a reduc- 
ing agent, such as charcoal, carbon, coke, tan, sawdust, or the 
like, and an elevated temperature. (Sealed April 19, 1887). 


N. B. Powter, Kingston, Jamaica, West 
Indies. An Improved Process of Treating Phos- 
eee Earths and Rocks for the Manufacture of 
rs therefrom. {[6d.)} April 10, 1886.—Phosphoric 
acid is eliminated from rock — phosphate of alumina and 
is rendered available as a dry soluble fertilising phosphate, by 
adding to the ground rock a proportion of water to allow reaction 
to take place, then adding separately an alkaline base and sul- 
pur acid, whereby alum is formed, and the drying is facilitated 
yy the absorption of water as water of crystallisation, and a base 
given to the phosphoric acid to make a soluble phosphate. (Sealed 
April 19, 1887). 


15,436, Dr. H. Byk, Berlin. An Improved Process 
for Manufacturing Tannic Acid in Bright Sem!- 
trans t or slucent Crystals or Grains. 
{4d.] November 26, 1886.—Glycerine, alcohol, gum, saccharine 
matter, carbo-hydrate, or other suitable substance, is added to a 
more or less viscid solution of tannic acid; the mixture is then 
dried and granulated. (Sealed April 15, 1887). 


MISCELLANEOUS. 


1955. F. Bolton, London. An maprores. Manufac- 
facture of Explosive Compound and the Preparation 
of Cartridges therefrom. [6d.] February 10, 1886.—The 
improved explosive is composed of a solid constituent, such as 
chlorate of potash, and of a liquid constituent, such as nitro- 
benzole, in which is dissolved a carbonaceous material, such as 
resin. The two last-named constituents are only added to the 
powdered chlorate when the cartridges are required for use, 
(Sealed February 18, 1887). 





2226. J. P. Land and C. P. Ring, Philadelphia, 
Penn., U.S.A. pe Sgreres Ap’ tus for Carbonis- 
ing and Destroying Vegetable tter in Wool. (8d. 


8 Figs.) February 16, 1886.—The wool having been previously 
steeped or immersed in a chemical solution, its contained vegetable 
matter is carbonised and destroyed without injury to the spinning 
and fulling qualities of the wool, by forcing a current or blast of 
highly heated pure air upon and through the wool. This invention 
also relates to improvements in the arrangement and construc- 
tion of the apparatus used in applying this invention. (Sealed 
April 22, 1887). 

3636. A. C. Ireland and J. R. Bowbeer, Bristol. 
An Improved Composition or Paint for Preventing 
Attachment of es to the Bottoms of Iron 
and Steel-Plated Ships. [6d.} March 15, 1886.—This im- 
paint is composed mainly of = aan, of copper ground 


proved 
(Sealed March 22, 1887 


with linseed oil, 


4404. J. L. Wade, Glasgow, N.B. An Im 
Lubricating Compound. [4d.] March 29, 1886.—The im- 
proved lubricant is ep pre by heating a mixture of sperm, 
castor, and mineral oils. (Sealed April 1, 1887), 


4801. C. D. Abel, London, (P. Schwengers Séhne, 
Uerdingen, Germany.) Improved ess for the De- 
saccharification of Molasses and 8 


Salts contained therein. (6d.) April 6, 1886,—The im- 
facet process consists in dissolving the molasses or sugar syrups 
n methyl alcohol or in a mixture of methyl and ethyl alcohol, 
converting the salts of the molasses into oxalates by the addition of 
oxalic acid dissolved in alcohol, re mo the oxalates 
together with the sugar by the further addition of ethyl alcohol, 
dissolving the precipitate in water, and separating the oxalates 
from the saccharine matter by the addition of alcohol. (Sealed 
March 29, 1887). 


5801. E. Phillips, London. Improvement in Petro- 
leum Oils. [4d.) April 28, 1886.—The object of this invention 
is to protect small consumers of petroleum oil to whom a brand or 
trade mark is of no use as a guarantee of quality. According to 
this invention each separate brand or quality of petroleum is to be 
coloured with a distinguishing tint or colour, so that consumers 
are enabled to ascertain at a glance the quality of the petroleum 
supplied tothem. (Sealed May 3, 1887). 





6112. G. F. Redfern, London. (P. Lauth, Carcassonne, 
Improved for D 


France.) An or 
Desicca ley and other Puive- 
rulent Ma’ {lld. 10 Figs.] May 5, 1886.—The improved 
drying oppeceine is provided with trays and arranged to cause the 
gases employed for drying the material under treatment to return 














ae 























OO 
OO 
























































) 
Fig . 2 SS ue sae 
+ 
Ni 
=~ mN | ‘ 
| 
—| = = = i : 
| 
PAJKETTKS IN | 
~“~. \ 











successively through the material. The outside air is forced 
by blowers around a stove M of cast and sheet iron, whence the 
hottest air passes into the drying apparatus through the _ F, 
whilst the temperate or moderately heated air is led by a pipe T 
to the tray which it has to supply. A winding staircase gives 
access to the various stories of the desiccator. (Accepted March 
9, 1887). 


6654. W. Tijou, London. Improvements in Steam- 
Jacketted Boilers for bine Day tag, Bak and other 
fibre into Pulp suitable for ufacture into 
Paper or other Articles Prepared from Pulped 
fibre. (&d. 2 Figs.) May 18, 1886.—The steam-jacketted 
boifer is provided with steam-circulating tubes across the inner 
shell or boiler in communication with the surrounding steam 
jacket. (Sealed September 2i, 1886). 


7903. W. Lloyd Wise, London. (E£. Mourlot, Paris ) 
Obtaining Certain Producte or Substances from 
Essence of Birch Bark, and Utilising the same in 
the Manufacture or Production of Certain Com- 
pounds or Substances. ([6d.) June 12, 1886), — In- 
ventor chiefly claims: The separation by means of a second 
distillation from the ‘essence of the bark of the birch tree, of 
an essential oil and of a tarry residue, the former possessing 
aetna and insect destroying properties, and the latter in- 
sulating qualities. (Accepted April 16, 1887). 


15,154. J. T. King, Liverpool. (H. Kennedy, Sharps- 
burg, Penn., U.S.A.) ‘improvements in the Manufac- 
ture of Mineral W: and in Apparatus there- 
for. (8d. 11 Figs.) November 22, 1886.—The improved method 
of making mineral wool consists in subjecting a stream of molten 
slag to the action of encircling jets of s or air in such a 
manner as to give a twisting or swirling motion to the projected 
stream of slag wool. (Sealed March 1, 1887). 


15,561. W. Carter, Sunderland, Durham. An Im- 

oved Anti-Fouling Composition for Ships’ Bottoms. 
Ban November 29, 1886.—A composition composed of zinc, Turkey 
red, resin, mineral turpentine, boiled oil, and mineral green, is 
applied asa first coat or “priming” to prevent corrosion of the 
iron, and as a second coat to prevent fouling. (Sealed March 8, 
1887). 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases-in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Rock-BORING MACHINERY FOR THE THIRLMERE WATER 
Works.—Messrs. Morrison and Mason, Glasgow, the 
new contractors for the above works, have ordered 
from Messrs. Thomas Larmuth and Co., Salford, 
Manchester, entirely new rock-boring machinery, con- 
sisting of the patent Hirnaut rock drills, roc drill 
carriages, &c. real Morrison and Mason have Lar- 
muth’s machinery working in the Mugdock Tunnel on the 
Loch Katrine works for the ——— of G w. We 
believe that the same firm has the order from Mr. George 
Lawson, contractor, Rutherglen, for the machinery re- 
quired on the Kilty Tunnel Loch Katrine works. This 
is the second tunnel on these works. 
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THE IRON AND STEEL INSTITUTE. 

WE last week gave a brief abstract of the inau- 
gural address of the new President, Mr. Daniel 
Adamson, delivered at the first sitting of the 
annual meeting. This was on Thursday last, the 
26th of May. At the conclusion of the address, 
and after the usual vote of thanks had been pro- 
posed and seconded, Sir Bernhard Samuelson was 
called on to read his paper on 


Tue TeRNI STEEL Works. 


These important works are situated near Rome, 
and although not the property of the Italian 
Government, have received so much support from 
Government sources as to possess very considerable 
national importance. They were commenced in 
1884, and in May of last year turned out a quan- 
tity of steel rails. The manufacture of bars 
and plates followed. The makirig of ordnance 
and armour plates will, doubtless, be the leading 
feature, and to this principally the works may be 
said to owe their existence. In connection with 
the works are iron mines, other steel works, and 
blast furnaces at Val Trompia, and iron foundries. 
One of the most prominent features in the works is 
the fact that all the power is obtained from water, 
compressed air being used in place of steam. The 
volume of water available represents a total force 
of 200,000 horse-power, but all this naturally can- 
not be utilised as effective power. Girard turbines, 
similar to those illustrated in ENnGineeRine of 
my, are used. A notable part of the plant is 
a 100-ton hammer, which has an anvil in a single 
casting weighi an. tons. As we intend shortly 
to publish Sir Bernhard’s paper in full with illus- 





trations we will give no further particulars in the 
present instance. 

The discussion on this paper was commenced by 
Mr. C. Wood, who said he failed to see how so 
large a casting as that for the anvil of the 100-ton 
hammer could be made, weighing, as it did, 1000 
tons. So far as he was aware, this was the largest cast- 
ing that had ever been made, and he was at a loss 
to see how the difficulty in cooling could be got over. 
To this question the author replied that he was not 
present at the making of the casting, but he under- 
stood that cupolas were built round the site, and 
the metal when melted was run out. 

Mr. Snelus spoke upon the influence the esta- 
blishment of such works was likely to have on the 
English iron industry in cutting off from us an 
outlet for our manufactures. The same thing was 
occurring in Spain. He had recently visited that 
country, and found large works were being there 
erected ; and those on the spot who were well able to 
judge, told him that we must not expect any more 
orders from that country. Thus we find Italy pro- 
vided for, Spain provided for, and both Germany 
and Belgium exporting steel. Where, then, should 
we look for a market for the production of our 
own works ? 

Mr. E. Windsor Richards followed, and spoke 
much to the same effect as Mr. Snelus. What good, 
he asked, would be that better technical education 
and learning of languages of which we heard so much 
in the present day, when we found all markets closed 
against us by the means of prohibitive duties ? 

Mr. Lawson said he had been at Terni since the 
author of the paper-had received his information, 
and a few additional particulars might be of inite- 





rest. The capital of the company was 800,000/., 
and the works were started by an order given by 
the Italian Government. Lately a large order for 
steel rails had been lodged at 6/. 10s. The large 
casting referred to, which weighed 1000 tons, was 
certainly in one piece ; the cupolas being arranged 
round, as stated by the author. It was a bedplate, 
and took several months to cool. There was a 
similar casting for the bedplate of a steam-hammer 
at Creusdt. e manager of these works was for 
many years the representative of Cruesdt in Italy, 
and mills will be erected for rolling all the sections 
that are produced at Cruesét. Those who were ac- 

uainted with the enormous variety of patterns in 
the Cruesdt section book would be able to judge 
how complete these works would be. The manage- 
ment had simply taken the Cruesdt book, and 
given orders for rolls to be erected for all the sections 
therein contained. The Italian Government now 
intended to put a duty on pig iron, and all duties 
on manufactured iron would be increased. It re- 
mained to be seen what effect this would have on 
English trade, but of late years it had been almost 
impossible for Englishmen to do business in Italy 
in manufactured iron. 

Sir Lowthian Bell referred to the question of 
water power, and questioned whether too much 
stress might not be laid on the fact that power was, 
to a certain extent, su to be obtained for - 
nothing. It had been calculated that one ton of steel 
rails required half a ton of coal for its production, 
and this, in a coal-producing country, would repre- 
sent 2s. 6d. Water power, therefore, would not be 
very important in this country, but at Terni, where 
the lignite coal was not very suitable for some pur- 
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poses, it was no doubt important. The speaker 
next referred to the question of gas fuel as against 
using the coal for fuel direct. There were many 
who thought that coal should be first. made into gas 
for nearly all heating purposes in a steel works. 
With this the speaker did not agree. In some 
situations where an intense heat was required, such 
as in the Siemens-Martin process, no doubt it was 
necessary, but when only a comparatively moderate 
heat was desired, such, for instance, as that re- 
quired in heating ingots, he thought it best to use 
the coal itself forfuel. With regard to new markets 
he would point out that our consumption of iron 
was 280 1b. per head of the population per annum, 
but in many of the largely populated but less 
civilised countries, the consumption was only $Ib. 
of iron a year. This would give us some indica- 
tion of where we might look for fresh markets for 
our manufactured iron and steel, and there would 
be found the opening for extended British trade in 
these commodities. 

Sir Bernhard Samuelson, in replying to the dis- 
cussion, said it had taken, as might have been 
expected, an economic turn. The question brought 
forward very forcibly the problem of commercial 
education and illustrated its great importance. 
When in Vienna lately he was surprised to find 
that there was at one of the ‘colleges a professor- 
ship of Japanese. It seemed a strange thing at 
tirst, but Japan was likely to become an increasing 
market for European goods, and certainly if Ger- 
mans could go to Japan and address the people in 
their own language, British merchants, who could 
only speak English, would be left out in the cold. 
The speaker referred to the vast importance 
China was likely to assume as a market for manu- 
factured iron and steel, and sugyested the advisa- 
bility of the language of that country being studied 
in England, 

The President, in proposing a vote of thanks to 
the author, remarked that lately when presenting 
the prizes at Owens College, Manchester, he 
noticed that a large proportion were awarded to 
Japanese students. If the Japanese came here to 
learn our language and acquire western knowledge, 
it would surely become us to master that informa- 
tion necessary for commercial intercourse with our 
future customers, 

The next paper read was on 


Composite Iron AND STEEL, 


a contribution from Mr. George Allan, of Corn- 
yreaves Works, Birmingham. This was a long 
paper, and the author rangi d over a very wide field 
in discussing the virtues ard defects of steel as a 
constructive material. The material referred to in 
the title is composed of pieces of wrought iron, in the 
shape of bars or otherwise, which are held in posi- 
tion spaced a short distance apart, and amongst which 
is poured molten steel. The bars are made up into 
what is termed a ‘‘ cage,” being held in position by 
plates at each end, and are placed in a gas furnace 
to heat. When hot they are taken out and fixed 
in the ingot mould, and the molten steel is run in 
amongst them in the usual way. The bars are not 
prepared in any way, the scale being left on them 
just as they come from the mill. The composite 
ingots, thus formed, are rolled down or otherwise 
drawn out, the combination of the two materials 
being effected during the casting operation, supple- 
mented by the subsequent heating and rolling. The 
surfaces of the iron ard steel are perfectly welded 
together, a fact unmistakably shown by some 
specimens exhibited in the theatre ; whatever the 
finished section may be, or however much the sec- 
tional area may be reduced, the relative areas of iron 
and steel remain unaltered. We shall give this 
paper at greater length on a future occasion. 

The discussion on this subject was not taken im- 
mediately after its reading, the attendance of mem- 
bers being small. We wil’, however, as a matter 
of convenience, giye it now. 

The first speaker was Mr. Jeremiah Head, who 
said, that the material submitted by Mr. Allan was 
something quite new, there being, so far as he 
knew, nothing like it in the market. For many 
purposes, doubtless, it would be useful, as it would 
put cinder in the steel to assist in the welding, and 
would destroy the homogeneity of the mass and so 
prevent tears. The composition would be useful 
for rivet iron, which should be fibrous so as not to 
crack off suddenly. Doubtless there would be 
many other uses also, The great question to be 
solved was whether the extra cost that would be 
entailed would cover the advantages secured. It 





should not be forgotten that steel was being made 
that would weld fairly well, although, doubtless, 
not so well as iron. 

Mr, Wrightson explained at some length, by the 
aid of diagrams on the blackboard, the reason of 
decrease in the area of a piece of metal when sub- 
jected to tensile stress. This was through the 
cross strains brought to bear, and the broader 
the test-pieces the less the contraction, whilst 
smaller test bars would stand comparatively great 
strains. Wires could be produced that would 
have a tensile strength of 150 tons to 160 tons 
to the square inch. He had experimented with 
test-pieces having two holes bored about half way 
between the ends and near the sides. These he 
had found stronger than separate bars of the same 
area, the area in the bored piece being of course 
measured on a plane which was taken so as to in- 
clude the holes, i.e., the minimum area of the 
piece. He had then drilled more holes and in- 
creased the proportional strength, because in this 
way the contraction of area had been prevented, 
presumably because the line of diagonal stress was 
interrupted. These facts the speaker thought 
might be of use in estimating the value of the 
present composite material. Speaking on the 
question of bridge construction, a subject with 
which Mr. Wrightson was more closely interested, 
he thought that the tendency of bridge designers 
in Westminster was to apply too hard a steel. He 
would advocate a mild steel of a tenacity of 27 tons 
or 28 tons. 

Mr. Bedson looked. at the subject from a wire- 
drawer’s point of view, and thought the material 
would be good for that purpose, making more 
especial reference to the subject of pit ropes. He 
would be glad to make experiments with the 
material. 

Mr. Daniel Adamson referred to the large expe- 
rience he had had with steel, and stated he had now 
no trouble from the various sources of difficulty re- 
ferred to in the early part of the paper. In fact he 
took a very opposite view to that entertained by the 
author as to the relative values of steel and 
the composite material under consideration, and 
he would be sorry to take plates of the iron 
and steel compound shown, in place of steel for 
boilermaking. It was true, the President continued, 
that if one were to take a hard unsuitable metal one 
would be liable to have breakages, such as reported, 
plates cracking at the edges, &c., but no com- 
petent boilermaker would be likely to do that. 
Reference had been made to a paper read by Sir 
Nathaniel Barnaby, in which various defects or 
failures of steel were set forth, but when Sir 
Nathaniel read this paper he acknowledged that he 
spoke with limited knowledge, and in the speaker's 
opinion the angles referred to were not properly 
treated. He would like to mention one practical 
fact bearing on the relative reliability of iron and 
steel plates. In old days, when using wrought iron, 
his returns of bad plates to the makers were at the 
rate of 12 per cent., but now with steel he did not 
return more than a quarter of one per cent. of the 
quantity supplied. So far for plates; but he well 
understood, however, that there were many posi- 
tions in which this mixed metal might be useful, 
and Mr. Wrightson had well explained why it 
might carry more weight than might be expected 
from its sectional area. The speaker had found 
that in drilling plates small holes add to the relative 
strength, but the same effect was not obtained 
with larger holes. He referred to cases in which 
iron rings had given way unexpectedly. He had 
found by experiment that a 3-in. iron ring had less 
strength than should have been due to the sectional 
area, and. generally there was a loss of strength 
when the line of stress was not coincident with the 
centre line of the metal. For this reason oval 
link chain was bad. The speaker then went on to 
treat at considerable length the question of steel as 
against copper fireboxes, and read a letter on the 
subject of boilers generally. 

Mr, Allan, in his reply, said that he did not claim 
that his composite metal would supersede steel, but 
there were cases, even in boilermaking, where it 
would be of value. He quoted instances in which 
boilers by being improperly blown out were brought 
to a temperature dangerous for steel plates, and used 
glass as a comparison to illustrate their brittleness. 

The paper that followed that of Mr. Allan was 
contributed by Professor Roberts-Austin, in which 
he treated of the electro-deposition of iron. This 
was a very interesting contribution to the meet- 
ing, and will form a valuable addition to the 





journal of the Institute. Several specimens of 
this absolutely pure iron were exhibited, the must 
interesting being a large medallion of the Queen, a 
replica of which the professor has promised the 
Institute as a memorial of Her Majesty’s jubilee. 
We shall shortly print this paper, and as the dis- 
cussion was of a very brief and unimportant nature 
we will at once proceed to the next business. 

This was another paper by Sir Bernhard Samuel- 
son on the 


Cost oF Erection oF Biast FcRNACES 


at the Newport Iron Works, Middlesbrough. We 
shall give this in full in a later issue, so we may 
deal with it very briefly now. In 1871 Sir Bern- 
hard read before the Institution of Civil Engineers 
a description, including details of cost of construc- 
tion, of two furnaces he had erected at Middles- 
brough during the previous year, and the paper 
under notice was penned in order to inform mem- 
bers whether the experience gained would lead tv 
any changes in procedure, and also with a view to it 
affording a standard of comparison in future times. 
Briefly stated the results of the comparison are as 
follows : In 1870-72 the cost of three furnaces was 
76,8011. 6s. 11d., whilst in the present day the cost 
would be 73,5041. 15s. 2d. The difference in cost is 
rendered more apparent by the former price not 
including a wharf for the shipment of iron and all 
appliances, among which is a wharf for the disposal of 
slag by taking it out to sea and depositing it be- 
yond the Admiralty limit. These items would cost 
86461.1s.8d. The full difference of cost, therefore, 
between the two periods would be 11,942]. 13s. 5d., 
and this would arise in a great measure from the 
reduced cost of labour and materials at the present 
time. Attached to the paper are tables giving 
details of estimated cost. The practical value of 
this paper is very great, and certainly the thanks of 
the Institute are due to the author for enriching 
the journal with so much valuable data of a nature 
not often to be otherwise got but by actual, and too 
often, costly experience. 

The discussion on this paper was adjourned until 
the following day, when it was taken in conjunction 
with the paper by Mr. E. C. Potter on the 


Sours Cuicaco Iron AND STEEL Works. 


For the sake of uniformity we will take the latter 
now, although it was not read until a later stage of the 
proceedings. We shall shortly publish Mr. Potter’s 
contribution in extenso, with illustrations, but will 
give a few of the leading particulars in the present 
instance. The works in question are situated on 
Lake Michigan, and occupy nearly 100 acres. The 
plant was laid down in 1880-82 for the manufacture 
of steel rails exclusively. There are four blast 
furnaces 75 ft. high, the iron being transferred 
direct to the Bessemer department. Soon after first 
starting these furnaces they began to work badly, 
and had to be blown out, after a blast of about two 
years and four months to two years and seven 
months. The evil was attributed to the compara- 
tive flatness of the angle of the bosh line and the 
great thickness of wall. When the furnaces were 
re-lined the contour of the interior was remodelled 
on the lines of the well-known Isabella furnace at 
Pittsburg. The bosh was reduced, the hearth en- 
larged, and the bosh line was raised, so that a bosh 
angle of 804 deg. was obtained. A method of 
keeping the bosh wall cool by water plates was 
also introduced. These alterations were very 
successful, and the furnaces gave an excellent and 
uniform product, but the coke consumption was 
not considered up to the standard hoped for, 
being 2650 lb. to the ton; although whether 
this refers to the long or short ton is not stated. 
By means of regulating the burden of the furnaces, 
however, the consumption of coke was brought 
to an equality in weight with the product of iron 
without any deterioration in the quality of iron, and 
finally an average coke consumption of 1912 Ib. 
to the ton of iron was obtained on six months’ work- 
ing. The improvement was brought about by a re- 
duction in the lime, which was decreased from 35 
per cent. to 13 per cent. of the ore. This allowed 
the volume of air blown to be reduced from 25,000 
cubic feet to 16,000 cubic feet per minute, the 
result being that the temperature of the escaping 
gases fell from 900 deg. to 300 deg. Fahr., and the 
ratio of CO to CO, increased from .25 to .47 per 
cent. The sulphur in the iron, however, was so 
excessive as to render it almost unfit for steel- 
making, and it was ultimately found that 18 to 20 
per cent. of lime, in terms of the ore burden, was 
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the most advantageous proportion, the sulphur 
being then .05 per cent., and the fuel consumption 
but little above the lowest obtained with the mini- 
mum quantity of lime mentioned. The conclusion 
Mr. Potter comes to on the whole is that his fur- 
naces now produce more iron per dollar invested in 
plant than any other furnaces in the world. 

A good deal of the discussion that followed turned 
on the comparative merits of hard blowing and 
high production with a short life to the furnace, 
as followed in America, and the more steady-going 
practice and greater furnace longevity of British 
iron-makers. Although we are about to give Mr. 
Potter’s paper in full, we cannot help forestalling 
some of the figures in order to give full weight to 
the remarks of speakers in the discussion. American 
furnaces will go two years and a half on one lining, 
making 150,000 tons of iron. It takes sixty days to 
re-line, and costs, roundly, 15,000 dols. or 10 cents 
per ton of iron. Mr. Potter assumes that an 
English furnace of like capacity will make 45,000 
tons of iron a year and will run an average of 7} 
years, making in the blast 340,000 tons. In the 
same time, with two re-linings, the American 
furnace would have made 450,000 tons, or nearly 
33 per cent. more, or, in other words, two American 
furnaces would do the work: of three English 
furnaces. The furnace plant at South Chicago 
cost roundly 750,000 dols., two additional furnaces 
would have brought it up to 1,100,000 dols., and 
increase in cost of plant to 350,000 dols. The in- 
terest on this for one campaign at 6 per cent. is 
52,500 dols., whilst the additional expense of re- 
lining is 15,000 dols. ‘‘ The difference,” says Mr. 
Potter, ‘‘in favour of a short life and a merry one 
would, therefore, appear to be 37,500 dols. every 
two and a half years.” Another feature’ dwelt 
upon by the author in favour of quick production 
is the lesser cost of labour thereby entailed, the 
total cost being set down at 1.15 dols. per ton. 

As the discussion did not turn on that part of the 
paper which dealt with the steel works, we can 
leave the latter until we print Mr. Potter’s con- 
tribution in full. 

The discussion on Sir Bernhard Samuelson’s 
and Mr. Potter's papers was opened by Sir -Low- 
thian Bell. He said that. information received 
from America on the subject of iron smelting was 
often somewhat startling. But in comparing the 
output of our own furnaces with those of the 
United States the different conditions should be 
taken fully into account. There was the dif- 
ference in ore, and what might be good work in 
Cleveland would be very poor work in America. 
He had been in correspondence with Mr. Potter 
and did not quite agree with him on some points. 
The Americans would take 50,000 tons of iron out 
of a blast furnace in one year, and as they ran for 
two years this would be 100,000 tons at one cam- 
paign. They would re-line the furnace in two 
months, but in England we should take six months. 
For this it would be necessary to deduct one-fifth 
of the furnace make, or in 2$ years 80,000 tons. 
Mr. Potter, however, erred in the length of time an 
English furnace would last, for in Cleveland they 
endured for twelve, thirteen, and fourteen years. A 
product of 25,000 tons a year might be taken and the 
cost of re-lining would be 1500/. Mr. Potter had 
stated that at the Edgar Thomson Works they had 
produced 1700 tons a week on an average ; and the 
consumption of 19 cwt. of coke was better than 
could be done in Cleveland. But in America they 
had the advantages of superheated air, and the con- 
ditions otherwise were quite different. In Cleve- 
land, if they exceed 500 tons to 530 tons of iron a 
week, the quality falls. In Cleveland they pass 58 
tons of material through the furnace to the ton 
of iron produced, in America the corresponding 
figures would be 38 tons. As to labour, it was 
claimed that in America the cost was reduced by 
driving at higher speed, but in Cleveland they 
found that as the product went up the men required 
higher wages or more hands had to be put on. It 
had been concluded that in Cleveland the limit 
of what could be reasonably expected from the 
human frame had been reached. Mr. Potter 
gave 63 men per furnace, but the speaker felt 
sure that they produced more iron per man in 
Cleveland than at the works referred to in the 
author's paper. Mr. Potter had said that four 
blast furnaces cost 750,000 dols. If two more 
had been added the cost would have been 1,100,000 
dols., an increase in cost of plant of 350,000 dole., 
and the difference in favour of the short life would 
be 37,500 dols. every half-year. The speaker 





thought that this conclusion was not well founded. 
The quantity of iron produced is governed by 
the weight of blast, and it does not matter whether 
it is produced in a greater or lesser number of fur- 
naces, and indeed it really came down to the first 
cost of the furnaces, as other expenses were the 
same. 

Mr. C. Wood said, at the Manchester meeting of 
the Institute in 1875, he had read a paper on blast 
furnace hearths, showing how thinner walls might 
be used. Often the walls at the hearth might be 
5 ft., or even 7 ft. thick. The speaker would make 
them thinner so as to allow of natural air cooling by 
radiation, in which case the interior would keep its 
shape. Mr. Wood gave instances in which this 
plan had been followed, and the result was that 
they worked with 20 cwt. of fuel since, where before 
22 cwt. to 23 cwt. had been required. He men- 
tioned this to show how unnecessary are the water- 
plates referred to by Mr. Potter when the walls 
were kept thin enough. A furnace producing 450 
tons of iroh a week with only 8 in. thickness on the 
plates had worked well. Another point was that 
when the furnace was burnt away inside in parts, it 
was impossible to get the blast to go up regularly, 
and unequal working resulted. Commenting on Sir 
Bernhard Samuelson’s paper, Mr. Wood said that 
the author had, obviously without intention, worded 
it in such a manner as to lead strangers to suppose 
that improvements therein mentioned were all 
original. This was not the case, the speaker giving 
details of previous applications or descriptions of 
some of the features mentioned. Mr. Wood also 
gave particulars of consumption of fuel he had 
reached in the blast furnace. Ona furnace 75 ft. 
high and 22 ft. at the bosh, he had got 1 cwt. of pig 
for 19 cwt. of coke. He calcined his limestone in 
the kiln with ironstone. This was not a thorough 
calcination perhaps, but was found advantageous in 
his practice, although he understood that Sir Bern- 
hard Samuelson had given the plan up. The ad- 
vantages were not only in working in the furnaces, 
but in labour. 

Mr. E. Windsor Richards had examined the South 
Chicago Works three or four years ago, when the 
steel works were not completed. The blast fur- 
naces were then not doing well, although they were 
now so successful. He would be glad to acknow- 
ledge his indebtedness to Mr. Potter for the frank 
and open statement he had made: a statement that 
might be startling in its details, but no one should 
hesitate to accept it as correct, for Mr. Potter was 
ap able man. He thought it was unfortunate that 
any comparison should be made between hematite 
pig and Cleveland pig, as there was no ground for 
comparison between them. The author had shown 
that 1500 tons of iron were produced a week, but 
when we found that 25,000 cubic feet of air were 
being blown per minute it ceased to be extraordi- 
nary. At Eston the results were in some respects 
similar, for the faster they drive the more iron is 
produced. In America, however, the more they 
drive the less coke is consumed, and this seemed 
somewhat extraordinary. When at the Edgar 
Thomson Works he asked if the same thing oc- 
curred there, and he was told that it was so. 
Although they could not give a reason for the fact, 
it took less coke when turning out 1000 to 1200 
tons than when producing less iron. Referring to 
the diagrams on the wall, he preferred the lines of 
bosh shown in the No. 2 furnace* to that in No. 1. 
He had re-lined several furnaces with an angle of 
bosh of 68 deg., which he considered best either for 
Cleveland or hematite ores. The water blocks, 
which Mr. Potter thought so good and Mr. Wood 
had but a small opinion of, had to be placed in a 
very different position to that they would have to 
fill in Mr. Wood’s furnace. That gentleman made 
450 tons of pig a week with a blast of 1000 deg., 
whilst at the South Chicago Works they had a pro- 
duct of 1400 tons and a temperature of 1400 deg. 
These were very different conditions. As to re- 
lining a furnace he could do it in four weeks if it 
were necessary. Upon which Sir Lowthian Bell 
remarked, ‘‘ Yes, and keep the electric light burn- 
ing all night.” , 

Mr. Tosh had seen the furnaces described in the 
paper, and would add his testimony that the figures 
might be accepted as correct. He also wished to 
put on record the perfect frankness and courtesy 
that a smelter from England always received from 
the smelters of the United States. No one can go 
to that country without having his admiration 


* The illustrations of these furnaces will be published 








when we give Mr. Potter’s paper. 


roused for what he would see, and feelings of respect 
engendered by the character of those he would be 
brought in contact with. He had seen the Isabella 
furnace referred to by the author, from which had 
been taken 1800 tons of iron per week, the coke 
consumed being 2150 lb. to make 2240 Ib. of pig 
iron. This was not an isolated case, but an average 
result. He had seen the records in the books of the 
company, and in some cases the week’s output had 
reached 2000 tons. In Chicago the blast pressure 
was 7 lb., at Pittsburg it was 91b. or 10lb. The 
output of a single lining had been 150,000 tons. 
The speaker’s experience had been that with 
650 tons to 800 tons of iron a week, a furnace had a 
five-years’ life and would produce 150,000 tons 
of pigs. This would be the same quantity as 
in American practice life for life, although with 
his furnaces the time occupied would be longer. 
The number of tons of iron produced depended on 
the tons of coke and volume of air, no matter 
whether used in more or less furnaces. For his 
own part he considered the English practice best, 
although in this respect he differed from his Ame- 
rican friends. 

Mr. Hawdon, of Middlesbrough, who spoke for 
Sir Bernhard Samuelson, begged to assure Mr. 
Wood that Sir Bernhard had no wish to claim 
credit for any invention that did not belong to him, 
and he would willingly give Mr. Wood credit for 
all his ingenuity in introducing improvements. As 
to the thickness of walls, which was 4 ft. 6 in., that 
they preferred to thin walls. He agreed with Mr. 
Windsor Richards as to the angle of bosh, but pre- 
ferred a flatter bosh with Cleveland than with 
hematite ores. In 1872 they burnt the lime, as re- 
ferred to by Mr. Wood, for two years, but this was 
abandoned because they could not always burn to 
the same extent, and they got more or less lime in 
the slag. 

Sir Lowthian Bell said—in reply to Mr. Windsor 
Richards, who asked how it was that when driving 
more quickly more coke was burnt in Eng- 
land, whilst in the United States, with heavier blast, 
less coke was used—that this was not difficult to 
understand. It was necessary not to drive so 
quickly that ore would get low, for then the reduc- 
tion would be not by carbonic oxide but by solid 
coke, but in the United States furnaces the ore was 
more quickly reduced than with Cleveland ore, and 
it was thus that the faster driving might be resorted 
to. It might be supposed that by driving the 
Cleveland furnaces more slowly still a better eco- 
nomy would be obtained, but this was not a fact on 
account of the loss of heat to the outflowing gases. 
He wished to bear testimony to the accuracy of 
Mr. Potter’s facts, and he only differed from him 
on the question of economy in .production when 
driving at high speeds. 

The President, in concluding the discussion, spoke 
of the value to this country of getting information 
from America, and the debt we are under for the 
details supplied by Mr. Potter. He referred to the 
advantages of lifting the tuyeres above the hearth. 
Here an additional 9 in. in height enabled substantial 
advantages to be secured. Sir Bernhard Samuelson 
had given in a most liberal manner a full record of 
the entire cost of a plant. Such a course was un- 
usual, and certainly the thanks of all were due to 
him for his public-spirited action. 

Mr. Windsor Richards added a few words on that, 
part of Mr. Potter’s paper which referred to the 
steel works at South Chicago. It was said that the 
best week’s work of eleven shifts was 4200 tons of 
60 lb. rails ; the best month’s work was 18,250 tons, 
and the best six months’ work was 89,930 tons. Mr. 
Richards merely wished to state that these figures 
had been equalled in England, but not lately, for 
the reason that trade had been for some time so 
slack. 

The second day of the sitting was Friday, the 
27th ult., when the President again took the chair. 
Before the regular proceedings commenced Sir 
Lowthian Bell asked leave to make a statement 
supplementary to that which he had made on the 
previous day when speaking in the discussion on 
Sir Bernhard Samuelson’s paper on the ‘‘ Terni 
Steel Works,” and referring to the consumption of 
iron per head in civilised and primitive communities. 
The people of the United Kingdom he found used 
290 lb. of manufactured iron per head of the popu- 
lation per annum ; and the corresponding average 
in the United States is 270 lb. Amongst 399,000,000 
of people in Europe and the United States the con- 
sumption averages 107 lb. The average consump- 
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HYDRAULIC PULLING JACK. (For Description, see Page 520). 





was 32 lb., whilst there are 1014 millions who use | 
less than 2 Ib. of iron, and again 517 millions only | 
4 Ib. per head each year. 
The discussion on Sir Bernhard Samuelson’s | 
og read the previous afternoon, and which we | 
ve already dealt with, was to have been deemed best to postpone this discussion, taking it TREATMENT OF Mitp Steet ror PLaTEs, 
taken as the first business at the Friday’s sitting, with a later paper, and proceed at once to Mr. | the full title being ‘‘ Some Investigations as to the 
but the attendance being somewhat scanty it was James Riley’s contribution. This was on the Effects of Different Methods of Treatment of Mild 
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plates are distorted while subjected to only partial 
heating. 

Mr. Riley read his own contribution. This may 
seem a small matter at first sight; but the trouble 
he took to carry his audience with him, rendered 
what would otherwise have been a somewhat difficult 
subject to understand, on account of the profusion 
of detail and large quantity of tabulated matter, 
perfectly plain to all present. The advantage of 
an intelligent and careful rendering of a paper is of 
first importance, and the way in which the con- 
tributions are, at meetings of this nature, often 
gabbled over when not read by the authors, is little 
less than absurd. It is well not to lose time, but 
there can be no greater waste of time than to read a 
paper so rapidly, not to say indistinctly that no one 
can follow the explanations or arguments used. 

Mr. Ellis, of Sheffield, was the first speaker, being 
invited by the President to take part in the dis- 
cussion. He spoke of the great value of the data 
contained in the paper and referred in high terms 
to the credit due to the author for the pains he had 
taken to collect the information and his liberality in 
making it public. Possibly there was nothing very 
new in what was set forth to those who had any 
considerable experience in the steel trade. Most 
persons would agree with the results obtained in 
favour of large ingots, and there would be equal 
unanimity in the opinion as to greater tensile 
strength being found in thin plates. He was glad 
to hear what the author had said about sheared 
plates, for manufacturers of steel suffered very 
greatly from the fact that tests are so often taken 
from sheared plates. When test-pieces are sheared 
they should either be annealed or planed at the 
edge. He would like to say a few words on the 
question of the use of the words ‘‘ tempering” and 
“hardening.” At a previous meeting of another 
society, when discussing the question of steel for 
guns, he had noticed a good deal of cloudiness as to 
the use of the words ‘‘ hardened,” ‘‘ tempered,” or 
‘‘annealed.”, As an old toolmaker, he objected 
toa steel being said to be tempered when it had 
been heated and put into oil or water or anything 
colder than itself. This should be referred to as 
hardening, and steel should never be said to have 
been tempered unless it had previously been 
hardened. Annealing meant the process of heat- 
ing and then allowing to cool gradually. 

The next speaker was Mr. Parker, of Lloyd’s, who 
said that some time ago his Society undertook an in- 
vestigation with a view of determining to what extent 
steel is injured by being worked not only at a blue 
heat, but under different conditions. In order to do 
so and to obtain quantitative results he employed an 
ordinary tensile testing machine fitted with Wick- 
stead’s autographic recorder. Fig. 1 shows some 
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enlarged diagrams taken by this instrument. The 
vertical line shows the strain applied and is divided 
into ordinates, each ordinate representing one ton. 
The curved line is the line of elongation and is 
measured in inches and parts of an inch. Diagram 
No. 1, Fig. 1, is taken from a plain piece of steel. 
Diagram No. 2 is taken from a piece of the same 
material, which was bent cold to a curvature with a 
radius of 8}in. and then straightened. Diagram 
No. 3 represents a similar piece worked in the 
same manner as No. 2, but at a blue heat instead 
of cold. Diagram No. 4 represents a piece that 
was heated, then quenched in cold water and tested. 
Diagram No. 5, in Fig, 2, represents a similar 
piece bent in the same manner as No. 2, only 


bent four times and straightened, then made red 
hot and allowed to cool. On reference to these 


















































a Fig. 2. 
3 ew Ai ten 
8. 

a / \ 
Se) 

Ee Jd 

ge aaa 

Z 

Z 

5 

2 EE—E—E— Ee — stele 
eos. ae se ite 





i a 
6244 6. Elongation 


diagrams it will be seen very clearly to what extent 
the material is altered by working and treating it 
in diferent_ways. 
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1 /|1.5 x.76 2 14.9 2.78 53.6 Plain. 
2 |1.6 x.75 | 27.75] 10.0 2.57 52.6 Worked cold. 
3 |1.5 x.75 | 31.2 | 13.0 | 2.07 505, ,, blue heat. 
4 |1.5 x.76 | 32.7 9.0 | 1.76 |32.0' Quenched. 
5 | 1°51x.76 | 27.1 15.3 2.92 |53.5' Work cold and then 
| annealed. 





The Table gives the ultimate strength at which 
these specimens broke, the limit of elasticity or 
breaking-down point, the elongation or stretch in a 
length of 10in., and the percentage of reduced 
sectional area at the point of fracture taken from 
the diagram. It may be stated that the strips were 
fin. thick and 2 in. wide, and were cut from a 
Siemens-Martin plate. From these diagrams and 
Tables it will be seen how the physical properties 
of steel are altered by the material being worked in 
different ways. Taking No. 1 test, the plain piece, 
it will be observed, that the ultimate strength was 
27.2 tons, the limit of elasticity was reached when 
the strain was 14.9 tons, the elongation in 10in. 
was 2.78 in., the contraction of area 53.6. No. 2 
test, the piece which had a little work put upon it, 
shows a slightly increased ultimate tensile strength, 
namely, 27.75 tons, while the limit of elasticity 
was reached at 10 tons, the contraction of area was 
52.6, and the stretch 2.67in. In the case of No. 3 
test, where the piece was worked at a blue heat, the 
ultimate strength was increased to 31.2 tons, the 
limit of elasticity to 13 tons; the contraction of 
area was 50.5in., and the stretch 2.07in. No. 5 
test-piece, which was annealed after having been 
worked, was entirely restored to the physical con- 
ditions in which it was before any work had been 
applied, as will be seen upon reference to the sepa- 
rate diagram. This restoration is very remarkable ; 
in fact, if the one curve be placed over the other, 
they will be seen to be almost identical. The break- 
down point which disappeared in the specimens 
that were worked is again perceptible, the ultimate 
strength and contraction of area are almost brought 
back to what they were before the work was put 
upon the material, conclusively proving, Mr. Parker 
observed, that annealing is highly beneficial—in- 
deed necessary — where steel has been severely 
tortured in working. 

Mr. Martell followed, but after his colleague he 
had little to say, but was glad of an opportunity 
of acknowledging the value of Mr. Riley’s impor- 
tant paper. It might be taken as complimentary 
to the paper read by the author before the Insti- 
tution of Naval Architects in 1876, which showed 
how mild steel might be produced. It was 
through that paper that Lloyd’s were able to put 
steel for shipbuilding in the favourable position it 
now held in their rules. Steel, however, must 
progress, and they must look forward to changes as 
manufacturing processes improved. Such improve- 
ments would likely take the direction of more 
economical production, and the doubt would then 
arise whether such economies would tend to dete- 
rioration of quality. For instance they had already 
seen the substitution of cogging for hammering. 


steel vessel had cracked badly. He went down to 
inquire into the matter and the manufacturer came 
to the conclusion that the fault was due to cogging. 
It came out, however, that the plates had been 
cogged from thin slabs, and the manufacturer then 
came to the conclusion that in future he would cog 
from largeingots. He mentioned this, as it seemed 
contrary to the author’s results, and for his own 
part he was inclined to hold still to the previously 
recognised opinion, for the majority of manufac- 
turers said that ingots must be large to produce 
good results, and he felt bound to respect this 
opinion. The speaker next referred to some remark- 
able test specimens he had seen at Mr. Spencer’s 
works. They were from cast steel on which no 
work at all had been put. They ranged between a 
beautiful silky fracture and a coarse granular frac- 
ture. In conclusion Mr. Martell said he was sorry 
that Mr. Riley should advocate less work being 
put on the production of articles from steel, and 
hoped he would go on working his steel as before, 
but he, the speaker, was quite sure that in any case 
Mr. Riley would be glad if other makers would do so. 

Mr. Spencer, of Newburn, said that the paper 
fortified the idea he had long held, that the 
present method of mechanically working steel in 
its manufacture was barbarous. Mistakes had 
been made in the past from the fact that it had 
not been recognised that steel was a homogeneous, 
crystallisable material. As to forgings, he had got as 
good results with his process of manufacture as if 
the articles had been treated by the hammer or the 
mill. The cause of his success was simply that he 
had treated the material in a rational manner. He 
could not give the process of manufacture, as that 
would be giving away the capital on which he 
worked, and he had not only his own interests to 
consider, but also the interests of those engaged in 
the business with him. He could, however, give 
the results, which took the form of crankshafts, 
anchors, and objects of a similar nature, which, 
when tested by Lloyd’s or the Board of Trade, 
passed the same ordeal as forgings. He thought 
that all forged shafts should be annealed on account 
of the treatment they received in hammering, but 
he would get over that by casting and leaving the 
material quiescent, thus getting the best results 
from the most efficient position of the molecules. 
Finally, he would impress on all not to depend too 
much on chemical investigation, but also to associate 
it with mechanical tests. 

At the conclusion of Mr. Spencer’s speech the 
President said that the steel locomotive crank axle 
he had referred to as having run so long was cast 
at Mr. Spencer’s works. 

Mr. Markham said he would be glad of some in- 
formation as to annealing. With some it was the 
practice tokeep the pieces in the furnace three or four 
days, whilst others left them in only a short time. 

Sir James Kitson spoke on the question of steel 
as against iron crank axles. He thought Mr. 
Spencer must have had very bad luck if he found 
cause to rejoice that one axle had run 200,000 miles. 
He, Sir James, could show Mr. Spencer an iron 
crank axle that had already run 500,000 miles. The 
President, in 1878 at Paris, had foretold the speedy 
downfall of Yorkshire iron. That was nine years 
ago, but since then his firm had turned out more 
iron than during any previous nine years of its 
existence. As to casting steel crank axles, the difli- 
culty was to ascertain whether any flaws existed, 
and so long as this trouble existed the speaker con- 
sidered it would be unwise to further embark in 
cast steel considering the excellent material they 
had in wrought iron. 

Mr. Markham here interposed that he had once 
made an iron crank axle which had worn out the 
engine. They had tried but could not get so suc- 
cessful a result again. 

The President explained that he had not said that 
Yorkshire iron would disappear from the shops, but 
that it would be used side by side with steel. 

Mr. Snelus spoke on the relative advantages of 
soaking and re-heating, he preferring the former ; 
but there was necessity, he pointed out, of the men 
having experience in the working of soaking pits 
in the same way that they should have a knowledge 
of the management of the furnace; but he had no 
hesitation in saying that better results could be 
obtained with ingots cogged from soaking than 
when cogged from the re-heating furnace, and there 
would further be no waste from oxidation. In 
soaking, the ingot was kept in the same position. 
He had broken many ingots, and had found they 
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but in the use of the soaking pit the contraction 
cells were avoided by the ingot being taken verti- 
cally to the soaking pit, in which the outside of the 
ingot could contract as the cooling went on. As to 
hammering, as against cogging, he preferred the 
latter, for cogging allowed the molecules of iron to 
follow in regular sequence, whilst when hammered 
they were forced violently asunder. With regard 
to the amount of work to be put on the steel in 
manufacture, he had long taken the view that it 
was necessary to put work on; not that it was neces- 
sary to put work on solid steel, but because in ninety- 
nine cases out of a hundred the specific gravity of 
the ingot as a whole was less before than after work 
was put on. This was due to the contraction or the 
gaseous cells in the ingot, and the mechanical treat- 
ment would distribute these. In considering this 
question, however, due regard should be had of 
the size of the plates, thinner plates not requiring 
such large ingots. The ingots, too, should not be 
large in every direction. It was better to have 
them rather flat than square, say 22 in. by 18 in. in 
section, rather than 22 in. square. In many re- 
spects he agreed with the remarks of Mr. Spencer, 
but he preferred forgings, because of the work put 
on them, and the risks Sir James Kitson referred 
to were thus avoided. 

Mr. Martin, of Dowlais, referring to parallel 
ingots, said that those that are square keep hot 
longer, and the metalloids get to the centre of the 
mass, and therefore are found only in one part of 
the plate. 

Mr. Jeremiah Head, in reference to the way 
boilermakers use steel plates, spoke of the bad con- 
dition in which machines were often found, shears 
blunt, punches not fitting dies, &c. A punch and 
die ought to be looked on as a pair of circular 
shears. He had often seen plates stacked in piles 
when hot. This would set up a species of anneal- 
ing, but with a very irregular effect. He would 
be glad to hear from the author whether he ap- 
proved of this practice. The author of the paper 
now told them that large ingots were not necessary 
for success in working, but this was a new revelation. 
Hitherto, they had been instructed that they could 
not get on without all that gigantic machinery 
necessary for the treatment of these large ingots, 
and many persons had been hindered from em- 
barking in steel manufacture on this account. [Mr. 
Riley here explained that the size of ingot must 
bear some relation to size of plate, and large 
ingots would still be wanted for heavy plates. ] 
Mr. Head, continuing, said Mr. Riley had shaken 
our ideas as to the want of such large ingots, but 
it was to be regretted that both he and Mr. Parker 
had not had the courage to state their belief before. 
He deprecated the custom of not advancing an 
opinion until it became a conviction, and the fear 
of being found not infallible. He thought it was 
one of the duties of the members of the Institute 
to consider any well-grounded ideas that were 
authoritatively put forward, so that their} value 
might more speedily be arrived at. Many inven- 
tions and improvements that at first were calcu- 
lated to shock preconceived notions were found to 
be right ultimately. 

Mr. Wailes, of the Patent Shaft and Axle Com- 
pany, spoke on the greater malleability of basic 
than acid steel, and said that the enormous size 
of ingots had scared many from embarking in steel- 
making ; that was bad for science, although the 
trade competition was keen enough. Another 
member suggested that the falling weight test 
should be used in plate tests. 

The President spoke of the importance of the 
relative elasticity of different metals, and he had 
adopted the following test. He had had bars made 
of Yorkshire iron, pot steel, and Staffordshire iron. 
These he had put into the furnace, when some ex- 
tended more than others. The ends were redressed 


to bring them to the same length, and after that 


there was no appreciable difference in the exten- 
sion. From this he had come to the conclusion 
that annealing was what was required. In 1858 he 
had found a difficulty in getting good material 
for boilermaking, and had used steel plates. 
There were difficulties in working them, and 
in 1862 he had a conference with Sir Henry 
Bessemer, and they came to the conclusion 
that the unsatisfactory state of affairs was not so 
much due to the material itself, but to the way 
of treating it. He had used 36 to37-ton steel years 
ago, and boilers made then for 75 lb. were now work- 
ing at 701b. It was twenty-five years since there 
had been a hole punched at his works, and he was of 





opinion that the steam hammer should be done 
away with. He wished allthe members could come 
to Manchester and seethe way in which the hydraulic 
press treated steel at Sir Joseph Whitworth and 
Co.’s works. That he considered the proper method 
of treating steel. The returns of steel plates with 
him now amounted to 1 in 3500. Possibly even 
that small quantity might be due to the treatment, 
but it was so trifling a matter that no one troubled 
to find whose fault it was. He was glad that Mr. 
Snelus had come to his view that porosity was a 
good deal dependent on the shape of the ingot. For 
instance a round ingot would be the worst shape 
that could be devised, as the outside crust first 
cooled would be unable to follow the contraction of 
the inner part when that cooled. The sides of 
the square-section ingot were liable to bulgein, but 
how much more likely would this be with a flat 
ingot. He would advocate a reduction of silicon, 
sulphur, and phosphorus, and the carbon must be 
reduced to give a welding steel without wasters and 
so enable manufacturers like himself to live. Often, 
though, the steelmaker was blamed when the fault 
rested with the user. His experience of welding 
was that the parts often came apart, not at the weld, 
but some distance away, where the metal had been 
brought to a colour heat. Injury, too, was often 
done by the piece having another piece of hot iron 
placed against it and being then hammered. One 
thing he had found in his works. It was no good 
speaking on this subject to any man over forty years 
of age, as they would not be instructed, but the 
younger men would follow directions, and by using 
hot water, or other means, before hammering, 
danger was avoided. 

Mr. Riley, in replying to the discussion, re- 
ferred first of all to the remarks of Mr. Ellis, 
and said that although there might be nothing 
new to that gentleman in the paper, there were 
many younger and less experienced men who did 
not know so much. He agreed with that speaker 
as to his remarks on the functions of tempering and 
hardening. He had noticed that Mr. Parker was 
also a little uncertain on this point. Mr. Head had 
commented on his failure to make his doubts, as to 
the effect of putting work on steel, known before. 
It might do for others to make partially approved 
statements, but he was responsible for thousands 
of tons of plates yearly, and he had to be sure be- 
fore he took up a position. This applied in a still 
greater degree to Mr. Parker or Mr. Martell, who 
must speak authoritatively as holding official posi- 
tions. With regard to Mr. Parker’s remarks as to 
the desirability of tests made from the ingot, he 
would remind the meeting that the tests were made 
from one ingot. As to annealing, he referred to a 
paper read some time ago, by M. Gautier, on that 
subject, and he agreed with the opinions therein 
expressed. Mr. Snelus appeared to disagree with 
him on the question of treatment of the ingot. 
He (the author of the paper) would prefer to cut off 
that part of the ingot which contained the cavity, 
and so get rid of that objectionable feature posi- 
tively at first rather than put work on with a view 
to obliterate it. It must be remembered that he 
had taken it as a basis of argument that good steel 
was to be used. As to Mr. Head’s question, he 
would not have plates stacked hot. Mr. Head had 
taken it that he referred to absolute work, whereas 
he was only speaking of relative work. For in- 
stance, a short time ago he was asked to supply 
marine boiler plates weighing 6 tons, and 24 ft. by 
10 ft. 3 in. by 1.9, in. 

Mr. Snelus asked permission to say a few words 
in explanation. He fully agreed with Mr. Riley 
as to the necessity of making good steel, but he put 
the work on to get rid of those defects that must 
exist in any ingots by whoever made. Mr. Riley 
added to this that when ingots were made into 
plates just as cast, the plates stood the tensile test, 
but soon failed in use. 

The proceedings at the remainder of the meeting 
we must leave to be dealt with next week. 


UNIVERSAL MILLING MACHINE. 

THE universal milling machine exhibited by Messrs. 
Smith and Coventry, of Gresley Iron Works, Ordsal- 
lane, Salford, Manchester, which we illustrate on 
page 511, is a very complete and useful workshop 
tool for cutting rimers, twist drills, taps, cylin- 
drical faced and taper milling cutters, with either 
parallel or spiral flutes, spur, bevel, worm and scroll 
wheels, also for every description of plain milling. 

The machine consists of a rectangular hollow bed 
upon which the driving headstock is mounted, the steel 
spindle of which has conical bearings running in 





hardened steel conical bushes, which allow all wear to 
be readily taken up ; the end of the spindle forms the 
chuck for driving the cutter mandrel, the outer end of 
which is ree by an ordinary lathe centre fitted 
into a movable headstock, which can be very readily re- 
moved when required. The front of the bed is pro- 
vided with vertical slides for carrying a knee bracket, 
the traverse of which is controlled by a vertical screw 
which is turned by a pair of mitre wheels in order to 
bring the handle to a convenient position in the front 
of the table. The table also travels longitudinally and 
transversely on slides. These motions are also controlled 
by screws, all of which are provided with conveniently 
divided indexes, by means of which any accurate 
adjustments, in fractions of an inch, are easily obtained, 
inany direction. The transverse slide is also arranged 
to swivel to any required angle, and is provided witha 
self-acting feed motion when in any position whatever, 
by means of two double ball-and-socket joints which 
are connected by a telescopic connecting-rod ; by a 
stop arrangement the feed motion can be automatically 
thrown out of gear at any desired point. Two sets of 
speed cones are provided for driving this gear by 
which the rate of cutting can be varied in nine 
different ways to suit the nature of the work. For 
making bevelled and cylindrical-faced milling cutters, 
a pair of universal headstocks are provided, one of 
which carries a Horton’s universal three-jawed chuck 
for gripping the work ; the spindle of this headstock 
is hollow to allow of its being set to any required 
angle, and by means of change gearing can be made to 
rotate at any required speed for cutting spirals of 
various pitches; it is also fitted with a worm and 
index plates for dividing the work. When taper work 
is required a head is used with a swivelled centre, by 
means of which one end of the work can be raised or 
lowered to suit the angle of the taper. A rotary vice 
is provided for holding work which cannot con- 
veniently be held by any other method. A large 
number of change wheels are provided for obtaining 
a great variety of spirals either right or left-handed. 
The machine exhibited is capable of using cutters up 
to 10 in. in diameter. The longitudinal traverse of 
the table is 8 in., and the transverse traverse 2 ft. 
The depth from the centre of the spindle to the table 
at the lowest point is 1 ft. 6 in. 








THE FORTH BRIDGE. 

WE give this week a two-page engraving showing 
the progress of the Forth Bridge works. Our illustra- 
tion, which has been prepared from a photograph 
taken by Mr. Phillip Phillips, shows the condition of 
the Fife main pier on May 7th last, the view being taken 
from North Queensferry, looking south-east. 


THE SPANISH IRONCLAD ‘ PELAYO.” 

TuHE ironclad Pelayo, of which we publish illustra- 
tions on the next page, has been recently built by the 
Société des Forges et Chantiers, de la Mediterranée, to 
the order of the Spanish Government, upon plans that 
have been furnished by the above company. The con- 
tract for this ship was signed in November, 1884, and 
she is now well advanced, the stipulated date for her 
completion being January next, when she is to be 
handed over to the Spanish Admiralty, completely 
fitted, and ready for active service. The Forges and 
Chantiers Company has contracted to furnish not only 
the vessel complete with engines, masting, and all 
the auxiliary machinery and plant, but also the gun 
carriages, platforms, and hydraulic machinery for the 
working of the large guns, which will be mounted on 
the four barbette towers on the upper deck, and the 
plant for electric lighting, including projectors for 
search lights. The heavy guns will also probably be 
made by the same company at its Havre factory. 

The principal dimensions of the Pelayo are: Length 
over all, 330 ft. ; greatest beam outside armour at the 
water line, 66ft. 3in. ; draught, 24 ft. 9in. ; displace- 
ment, 9900 tons ; horse-power without forced draught, 
6800 ; estimated speed, 15 knots. With forced draught 
the engines are intended to indicate over 8000 horse- 
power and the speed obtained should then reach 
16 knots. 

The Pelayo is built wholly of steel. The hull is 
constructed upon the cellular system, and is protected 
by an armoured deck situated above the load water- 
line, where a belt of armour plating extends from end 
to end of the vessel. Above the protected hull are 
light false works, where the accommodation for the 
elieuen and crew are arranged. 

A double water-tight Solsesh extends along the 
reater length of the ship, formed with an internal 
ining of steel plates rivetted to the frames at a dis- 
tance of 35.4 in. from the keel, and divided into 
98 water-tight compartments. The hull above this 
double cellular bottom is again divided in compart- 
ments by 16 transverse bulkheads; while the en- 
gine-room, stokeholds, and the central magazine 
are divided by a longitudinal central water-tight 
bulkhead, which rises from the inner skin to the 
underside of the armoured deck. All these compart- 











ments, as well as those of the double bottom, are in 
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connection with a collecting trunk 11.8 in. in dia- 
meter, which extends from bow to stern, and serves as 
the suction for two centrifugal pumps, each of which | 
can discharge 500 tons of water per hour, The coal | 
bunkers, which hold about 700 tons, are placed on | 
each side of the stokehold to afford additional protec- | 
tion. The powder and shell magazines are arranged 
in three groups near the turrets that they serve. They 
are fitted with very complete plant for handling the 
ammunition, which is lifted direct to the guns. 

The twelve boilers, each with three furnaces, are 
placed in four stokeholds, in pairs back to back. The 
grate surface is about 820 square feet, and the heating 
surface is nearly 23,300 square feet. Four fans supply 
air to the stokeholds when the maximum engine 
power is required. The main engines, which are 
placed near the boilers, in two independent groups, 
are of the vertical inverted type, and each drives one 
of the twin screws, Each group comprises two engines 
driving on to the same shaft. ‘These engines are com- 
pound expansion, so thay each group has four cylinders 
and two condensers. There are also, in each engine- 
room, two auxiliary engines to work the circulating 
pump of the main engines, two starting engines, 
and two fan engines for ventilating the engine-room. | 
In addition to the above, the boilers furnish steam | 
to the following machines: Steam steering gear | 
placed aft under the armoured deck (Stapfer de Duclos’ | 
system) ; a steam capstan; four steam winches ; the | 
two centrifugal pumps already referred to; a Phirion | 
steam pump ; three steam compressing pumps for the 
hydraulic machinery of the bar bette towers ; a Gramme 
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dynamo machine with engine for the electric light pro- part of the crew are placed above the upper deck | arrangement adopted by the Spanish Government, 


jectors placed on the upper deck. Two auxiliary 
single-furnace boilers are placed in the lower deck for | 


amidships. 
The armament of the Pelayo is as follows: Upon 


jand which is similar to that on the French ironclad 
| Marceau, allows the guns to be loaded in any position, 


the production of steam when required for any of the | the upper deck are four barbette towers for the heavy | thus avoiding the serious inconvenience of having to 


miscellaneous machinery just mentioned. 


guns. Two of these, armed with 32cm. guns, are 


| run them 


back to a special position in order to load ; 


As already said the false works rise to a considerable | placed one forward and the other aft, as shown in the | the system is also adopted on the ironclad turrets of 


height above the armoured deck, and carry two inter- | 
inediate decks, the upper one of which is armed with | 
a battery of 12cm. guns. In the battery and in the 
lower ‘tween deck, quarters are provided for the 
admiral, the staff, the officers, the midshipmen, and 
engineers. There are also two very airy and spacious 
hospital wards, 

he space between decks can hold from 500 to 
600 hammocks. The galleys, &c., and quarters for 


plan. The two others, each armed with a 28 cm. gun, 
are placed amidships, one on the port and the other 
on the starboard side; three of these turrets are so 
placed that the axis of the guns is 25 ft, 4 in, above 
the water line. The forward turret is still higher, 
being raised above the hurricane deck, which lifts the 
gun to a height of 28 ft. 10 in. above the water line. 
These four turrets are provided with Canet gun 
carriages, slides, platforms, and hydraulic lifts. This 





the French gun boats Achéron, Cocyte, Phlégéton, 
and Styx, which are each armed with a 27 cm. gun. 
The upper broadside battery comprises twelve 
12cm. guns (Hontoria system), placed six on each 
side, and a 16 cm. Hontoria gun is placed forward 
on the upper deck, directly under the hurricane deck. 
The armament also includes a large number of 
Hotchkiss 37 mm. revolving gans and quick-firing 
37 mm, and 47 mm. guns, placed on the deck, in the 
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EWING’S SEISMOGRAPHS. 
CONSTRUCTED BY THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, CAMBRIDGE. 
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tops, and in various positions on the upper deck. It 
should be added that the Pelayo will be arranged 
to receive seven torpedo tubes (Schwartzkoffs system) 
placed upon the ironclad deck, and will have fourteen 
torpedoes near the above tubes. 

The armour plates are of steel and are made at 
Creusét. In October last the first lot of plates passed 
oem successfully, the trial of a plate chosen by the 

panish commission being subjected to severe tests. 
The barbette towers and the ammunition channels 
are protected by steel plates also made at the Creusét 
Works. Some additional protection is furnished by 
the ironclad deck 3.94 in. thick, which extends the 
whole of the length, and which protects the vital 
parts ; all openings in this deck are secured by iron 
hatches 11.8] in. thick and 39 in. high. 

The — has two low military steel masts, These 
carry double tops armed with revolving guns. Above 
them are wooden topmasts for signalling purposes. 





Fia. 3, 


The ship’s rig is that of a fore and aft schooner, but 
the total sail area is quite insignificant, 





EWING’S SEISMOGRAPHS. 

THE seismographs we illustrate on the present page 
were originally esigned by Professor J. A. Ewing for 
the Seismological Observatory of the University of 
Tokio. They have, however, been considerably im- 
proved in detail from experience gathered during six 
years’ use. Fig. 1 shows a horizontal pendulum seismo- 
graph. This instrument records the two horizontal 
components of each successive displacement of the 
ground, together with the time, on a smoked glass 
plate. These two records are made by two horizontal 
pendulums pivotted on the same base by sharp steel 
points resting in cone and V-shaped steel caps and 
grooves; these pendulums form two steady points, 
the one with reference to north-south motion, and the 


















































other to east-west. From each ——— there pro- 
jects a pointer which multiplies the motion, and traces 
a magnified record of the earth’s motion on a plate of 
aKa glass. The two records are made side by 
side. 

The plate is driven at a uniform speed by the clock 
shown to the left of the figure, the motion being trans- 
mitted through a friction roller. The speed of the 
clock is controlled by a balanced centrifugal governor 
furnished with vanes which dip into a vessel contain- 
ing castor oil. The clock is ordinarily at rest, and is 
started by the preliminary tremor which always pre- 
cedes an earthquake. This tremor acts on a Palmieri 
seismoscope, shown at the back of the illustration, and 
causes it to complete an electric circuit, and thus re- 
lease an electro-magnetic detent. This seismoscope is 
a short pendulum, ending in a platinum point which 
hangs just over a depression in a cup containing a small 
quantity of perfectly clean mercury, and ready when 
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the slightest disturbance occurs to make electric con- 
tact by touching the edge of the depression. 

The vertical component of the earth’s motion is 
separately recorded in the same revolving plate by the 
instrument shown to the left of the engraving. In 
this a massive bar is pivotted on a horizontal line, 
with freedom to oscillate vertically in order to supply 
a steady point with respect to vertical motion. The 
bar is held up by a pair of long spiral springs ; and 
by adjusting the point at which the pull of the springs 
is 3 er to the bar, so that it may lie below a hori- 
zontal plan, through the fulcrum, the equilibrium of 
the bar is madeas nearly neutral as is desirable. The 
bar is pivotted and the pull of the springs applied by 
hard steel centres. A light lever serves to multiply 
the motion, and carries a jointed index which traces 
its record on a smoked plate. 

Fig. 2 illustrates a duplex pendulum seismograph, 
designed to give a complete record of the whole hori- 
zontal motion of the ground on a fixed plate. It consists 
of a massive disc hung by three parallel wires from 
fixed supports, and geared by a ball-and-tube joint to an 
inverted pendulum pivotted in a hard steel cup in the 
base of the instrument. The two bobs are propor- 
tioned so that the combination swings in any azimuth 
in nearly neutral equilibrium, A recording lever is 
carried by a gimbal joint above the hanging bob ; its 
short end gears into the bob by a ball-and-tube joint, 
while its long end carries a pointer which traces a 
multiplied record of the motion on a fixed plate. The 
records are fixed by varnishing the plate, and using 
it as a photographic negative. 

Fig. 3 is an example of a small part of the record of 
an actual earthquake as given by a horizontal pen- 
dulum seismograph magnifying six times. The straight 
radial lines mark seconds of time. From a record of 
this kind the velocity of displacement and rate of 
acceleration of a point on the earth’s surface may be 
determined, as well as the direction of each displace- 
ment. 

Fig. 4 is a complete record of another earthquake by 
the duplex pendulum seismograph. 

The Cambridge Scientific Instrument Company, of 
Cambridge, are the makers of all these apparatus. 








THE MAXIM AUTOMATIC GUN. 


A FEw weeks ago (see page 250 ante) we published 
drawings of the later arrangements of the Maxim auto- 
matic gun, and we now give on page 522 illustrations 
of a very ingenious form of carriage on which it is 
proposed to mount these guns for service in the field. 
As will be seen from the engravings, the carriage is 
mounted on a pair of disc wheels, and the muzzle of 
the gun projects through a light steel shield which 
serves asa protection to the gunner who sits on a 
movable seat slung to the shafts. The protection is 
completed by the steel disc wheels, which can be turned 
round diagonally so that the gunner is completely 
sheltered. In our illustration, Figs. 1 and 2 show the 
gun mounted for horse or hand transport, and Fig. 3 
shows it ready for operation. Fig. 4 is a front view 
and illustrates the complete nature of the protection 
afforded by the wheels and the shield. 








KAPTEYN’S METALLIC BRAKE PIPE 
COUPLING. 


Ever since the first introduction of continuous brakes 
it has been considered a disadvantage and serious draw- 
back that some of the parts were made of perishable ma- 
terial, viz., india-rubber. The old collapsible sacks of 
the Smith vacuum brake are now, fairly well, things of 
the past, although the Hardy sacks which have taken 
their place, still contain a large leather or rubber dia- 
phragm. 

In addition to this part the pipe connection from 
vehicle to vehicle, for all air and vacuum brakes, are 
made of perishable material, and the Board of Trade 
returns show that most of the so-called failures of com- 
pressed air brakes are caused by the rupture of the 
rubber hose-pipe, thus. bringing about unexpected 
stoppages of the trains, which it would be desirable to 
avoid, although we have frequently pointed out in 
these columns that under a good system of signalling 
a train ought not to incur any danger on account of 
such stoppages. In fact railways ought and are con- 
sidered to be worked in such a manner that a train can 
safely stop onany point of the line. The Brighton 
Railway officials have published in the Board of 
Trade returns very interesting figures which illustrate 
this contention. They have on several occasions noted 
down the number of times the Westinghouse brake 
has been used over the whole system in one day, and they 
arrived ata figure of over 20,000. Of these only about 
8300 were booked stops, and therefore the trains were 
brought unexpectedly to a stand from 11,000 to 12,000 
times in onesingleday. If opposite theselarge figures we 

ut the fact that unexpected stoppages on account of 
se hose are on an average on each line less than one 
per day, it will at once be seen how insignificant this 








matter is from the point of view of creating danger 
to a train, 

But there is another side to the question, viz., the 
maintenance of these hose-pipes, which is a matter of 
some importance so long as the life of a hose is not 
greater than that of hose as now used, 

With the view of overcoming both these difficulties 
many engineers have lately directed their attention 
towards the construction of a good metallic pipe 
coupling for air brakes, which, however, is not such an 
easy problem as it might at first sight appear to be. 
The joints must be so constructed that when they are 
under pressure, they should be easily disconnected, 
and therefore should have but little friction ; and also 
for the durability of the joint it is desirable to reduce 
the friction of its moving parts to the smallest possible 
amount. It has often been suggested that the joints 
should be made of the ball-joint type, but the constant 
heavy pressure on the packing soon renders it hard 
and unyielding, so as to become leaky and unreliable, 
It has also been suggested to make the coupling of a com- 
bination of cock joints, but this arrangement is far 
too stiff to be connected or disconnected by one man ; 
moreover, a cock joint is a very good mechanical con- 
trivance so long as it is only occasionally used, but 
when constantly moved, it soon wears out and becomes 
leaky, and therefore impracticable for the purpose of 
a flexible metallic pipe coupling for air pressure. 

On page 515 we illustrate a coupling designed and 
constructed by Mr. Albert Kapteyn, manager of the 
Westinghouse Brake Company, which appears to pos- 
sess many advantages, and we are informed that 
after a thorough and satisfactory trial, the Belgian 
State Railway authorities are now bringing it into use 
on their system on a large scale, and it is also on 
trial on several other railways in this country and 
abroad, 

It will be seen (Fig. 1) that each coupling has three 
linked joints A BC, of which A and Bare identical, 
whereas C is of a somewhat differentform. Each joint 
consists of a rubber ring 3 pressed on to its seat in the 
case 5 by acap 2and holder 4, and resting with its face 
in a circular groove of the other half of the joint. 
The two halves of the joint are kept together by the 
set screw 6, which, however, is only screwed up just 
far enough to bring the parts together. The joint, 
therefore, remains exceedingly easy, and has hardly 
any other friction to deal with than that of the rubber 
ring 3 against its metal seat on account of the air 
pressure, which weighs on it from the inside. This 
arrangement makes the joint easy to manipulate, and 
also increases its durability, because it is scarcely 
necessary to point out that great friction causes rapid 
wear. This peculiar form of joint has, moreover, the 
advantage of not being much affected by a slight 
amount of wear, should this ultimately take place, = 
cause the rubber ring 3 is flexible, and the air pressure 
at its back always forces it forward against its metal 
seat so as to make a perfect air-tight joint. 

The groove, in which the face of the rubber ring 3 
moves, is coated with a layer of white metal so as to 
avoid rusting of the malleable iron parts, of which 
most of the pieces of the coupling are made. This 
coating of white metal has, moreover, the advantage 
of further reducing the friction. 

As already pointed out, the joints A and B are 
identical. The joint C, although slightly different 
in construction, is built on the same principle and is 
composed of a swivel piece 9 screwed and rivetted to a 
brass piece 12, the lower end of which turns in a socket8. 
The nut 10 presses the rubber ring 3 against the socket, 
and at the same time brings the circular groove of the 
swivel piece 12 against its lip. The nut 10 is screwed 
down tight, but all the other parts bear loosely against 
each other, and therefore the joint is very easy in its 
movements. Again, in this case the air pressure itself 
brings the rubber ring against its white metal face, 
and thus secures a perfectly air-tight, easy, and durable 
joint. The centre coupling (joint K) is exactly the 
same as the well-known standard Westinghouse 
coupling. 

Fig. 1 represents the ae arranged for use be- 
tween carriages ; whereas Fig. 2 is intended for the 
connection between engine and tender. In the latter 
arrangement the centre eins T is exactly the same as 
the joints D and E, and throughout these couplings 
the same rubber ring is used as that in the standard 
Westinghouse coupling joint, which greatly facilitates 
repairs. 

{r. Kapteyn informs us that he has tried the same 
coupling for steam, and that he has obtained very satis- 
factory results with specially vulcanised rubber rings, 





MARKS’ CRAB. 

Tue ordinary commercial crab has many defects 
which become serious and important under ee obliga- 
tions imposed upon users by the Employers’ Liability 
Act, whereby masters are made responsible for the 
defects of the appliances provided by them for the use 
of their workmen. The safe working load of such 
crabs is a matter of doubt owing to the system which 
gives the load a crab will lift, when working with a 


set of two and three sheave ow blocks, instead of 
that to be lifted direct from the barrel alone. 

In addition to this objection to the lifting crab, as 
ordinarily made, the inconvenience and expense in- 
‘volved in transit have always been great. All the 
working parts being rigidly keyed and secured to the 
shafts, a skilled workman is required, both to take 
them apart and to fit them together again. This 
causes the crab to be invariably shipped in complete 
form, taking up much room and increasing the cost of 
freight. 

The Marks crab, illustrated on page 514, has been de 
signed to obviate the foregoing disadvantages ; at the 
same time it possesses several other novel features, 
Its main parts are so arranged that rough usage cannot 
weaken them, whilst the simplicity of construction is 
such—there being no keys, pins, bolts, or cotters to 
remove—that one man with an ordinary spanner can 
take the crab completely to pieces and put it together 
again in a remarkably short time. One of these crabs 
has actually been taken entirely to pieces in less than 
four minutes. The load each crab is safe to lift direct 
from the barrel is plainly indicated by lettering cast 
on the sides, Speed and safety in lowering are ob- 
tained by the same movement of one hand lever 
causing the ratchet to be released and the brake to be 
applied—thus obviating the dangerous arrangement of 
the ordinary crab, which compels the workman to 
raise the ratchet with his fingers while the load is sus- 
— from the barrel. essrs. Tangyes, Limited, 

irmingham, are the makers. 





HIGH-SPEED STEAM ENGINE. 

TuE high-speed engine illustrated on page 514 is con- 
structed on Tangyes and Floyd’s patents. It has neither 
eccentrics, piston-rod, valve rod, nor stuffing-boxes, 
It is started, stopped, and reversed by a single lever. 
The exhaust steam is not conveyed into the space in 
which the crank revolves, but into the atmosphere. 
The slide valve is of the ordinary type, and is operated 
by reversing valves situated near the ends of steam 
cylinders. The crank revolves in the lower part of the 
frame which forms an oil bath for the crank bearings. 
Cast in a piece with the frame are the two steam 
cylinders, which are fitted with trunk pistons. These 
are connected to the crank by strong wrought-iron 
connecting-rods with wide brasses and two strong 
wrought-iron rings held by a steel bolt. The smaller 
ends of the connecting-rods are secured to the piston 
by a steel bolt. The whole arrangement is most sub- 
stantial, and no adjustment of the connecting-rod 
bearings is necessary, The crankshaft is fitted with 
a brass centrifugal oiling disc, which, together with 
the oil bath already referred to, insures a very effective 
lubrication of all the working parts. The makers are 
Messrs. Tangyes, Limited, Birmingham, 








HYDRAULIC PULLING JACK. 

Tue hydraulic pulling jack, illustrated on page 514 
was originally designed by the makers, Messrs. Tangyes, 
Limited, of Birmingham, for the purpose of pulling up 
large tree stumps when clearing woods, forests, and 
other estates of timber. It has since been found most 
useful on board steamships for raising cylinder covers, 
pistons, and other heavy weights. A large number 
have been supplied for this purpose, of 25 tons power 
and under, for our own and foreign navies. The con- 
struction will be readily understood from the sectional 
illustration.” A is the cylinder, which can be made of 
any length to suit the required lift; B the piston in 
one piece with the tube ¢; D the cistern screwed to 
the tube C, and containing the pump E, which is 
actuated by the hand lever. Gis a small tube through 
which the liquid passes from the pump to the cylinder 
A. His the release valve; when this is opened the 
liquid returns from the cylinder A to the cistern D, 
and the load descends. The small passage I, and the 
annular space round the tube G, form a communication 
between the cistern D and the upper side of the piston 
B; thus the space above the piston is utilised and a 
hat a cistern suffices for a run out of any ordinary 

ength, 





RussIANn STEAM NAVIGATION.—The Russian Government 
has decided to subsidise a fleet of sixteen steamers to ply 
regularly upon the Amoor, from Sretinsk to Nicolaesk, near 
the mouth of the river. The subvention proposed to be 
granted is 24,500/. per annum. The Russian Government 
has thus afforded an additional proof of its desire to de- 
velop its influence in Eastern Siberia and on the frontiers 
of the north of China. 





Water Suprty or New Yorx.—A Bill has been intro- 
duced into the New York Legislature incorporating the 
New York and Hudson Valley Aqueduct Company, with a 
capital of 12,000,000/., for the purpose of supplying New 
York, Brooklyn, and other cities and vill in the Hud- 
son River Valley with pure water from the Adirondack 
region. The oumpeny is authorised to make surveys, 
and build dams and storage reservoirs, &c., excepton Lake 





George and Lake Schroon, 
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MISCELLANEA. 
Tue chart of the heavens on which the international 
astronomers are at work will consist of some 2000 sheets. 


A boiler in a cotton factory at Natchez on the Missis- 
sippi exploded on the 28th ult. Five persons were killed 
and seven injured. 


The suspension bridge over the Rhéne between Beau- 
caire and Tarascon broke down on the 25th ult. while a 
traction engine was passing over it, 


The War Department authorities have, issued. instruc- 
tions for a series of submarine mining operations to be 
carried out near Harwich by the Royal Engineers. 


The Benbow is being brought forward at Chatham 
Dockyard. A further sum of upwards of 30,0007. beyond 
the crigieat estimate will be required to complete the 
vessel, 

It is reported that the contract for working the Mint 
in the city of Mexico has been transferred to a syndicate 
. English capitalists for 1,500,000 dols., including ma- 
chinery. 


whether they cannot develop their vast mineral wealth, 
and foster their own manufactures, 


_An Admiralty order has been received at Sheerness 
directing preparations to be made for building a new com- 
posite sloop, named the Daphne. She is to have a dis- 
placement of 1035 tons, with a length between perpen- 
diculars of 195 ft. Her engines are to be triple-expansion 
and capable of developing 2000 horse-power, while her 
armament is to consist of eight 5in. steel breechloading 

ns, mounted on Vavasseur fittings, together with four 
ardner and four Nordenfelt machine guns. She is esti- 
mated to cost about 60,000. 


The Indian troopship Malabar has made a six hours’ 
full-power trial at Portsmouth of the new set of — 
with which she has been fitted by Earle’s Shipbuilding 
Company. These engines are triple-expansion, and are 
the largest of the type which have been received in Her 
Majesty’s service. The maximum power indicated was 
4505 horses, but the mean of the entire trial was 4231, 
being below the contract. The speed realised was par- 
ticularly good, reaching close upon 154 knots, while the 
consumption of fuel per horse per hour was as low as 


Some official statistics just issued as to the death-rate in | 1,67 Ib. 


the principal Austrian towns show that Vienna has be- 
come since the construction of its water works one of the 
healthiest of cities, 


On Tuesday, May 24, papers was read before the Engi- 
neering Society, ne College, London, by Messrs. 
R. S. Mytton and V. J. Bouton, A.K.C. The former on 
** Locomotives,” the latter on ‘‘ Fire Engines,” 


The new composite gun-vessel Rattler, 670 tons, 1200 
horse-power, whose departure for the China station has 
been delayed through a serious breakdown in her machi- 
nery, was passed out of the dockyard hands on Saturday. 


The directors of the Consolidated Telephone Construc- 
tion and Maintenance Company for the year ending 
March 31, 1887, propose to pay a dividend of 2/. 10s. per 
ae. making, with the interim dividend, 5 per cent. for 
the year. 


The report of the Deputy Master of the Mint for 1886, 
which is now issued, states that during the year no gold 
had been coined, the Mint having been exclusively en- 
gaged on silver and bronze coinage, the value of the 
former being 417,3841., and of the bronze coins 51,6691. 


The Moniteur des Intéréts Matériels announces that a 
company, La Société Belge des Chemins de Fer et des 
Tramways de Perse, is in course of formation in Brussels. 
It will commence operations by constructing a railway in 
Persia, 10 kilometres in length, from Teheran to Shah- 
Abdul-Azin. 


On the 27th ult., as a passenger train on the Pennsyl- 
vania Railroad was nearing Kittaning, the wheel of a car 
of a passing freight train broke, and the disabled car was 
hurled against two coaches of the passenger train. Four 
men were killed and eight passengers were injured, two 
of them fatally. 


From the 1st of this month the English morning mails 
for North Germany, which are to be forwarded vid 
Queenborough and Flushing, will reach Berlin about 
seven or eight hours earlier than heretofore. The journey 
between London and Berlin either way can now be regu- 
larly done within 24 hours. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom for the week ended May 22, 
amounted, on 15,4174 miles, to 1,155,802/., and for the 
corresponding period of 1886, on 15,288} miles, to 1,137, 9662. 
—an increase of 129} miles, or 0.8 per cent., and an 
increase of 17,836/., or 1.5 per cent. 


The Barrow Shipbuilding Company have launched from 
their yard two new steel steamers, one a twin screw 
230 ft. long, fitted with bk ce ares, ar built to 
the order of the Metropolitan Board of Works, and the 
other a vessel built for Messrs. R. Singlehurst and Co., 
Liverpool. She is 180 ft. long and will be provided with 
triple-expansion engines. 

Notwithstanding the efforts which have been made at 
Portsmouth to enter sufficient stokers for the vessels 
which are to be commissioned for the naval review, 150 
are still needed to make up the number required. The 
men will be permanently retained in the service, as the 
Admiralty have at length agreed to strengthen the num- 
ber of stokers in the steam reserves. 


According to the annual report of the American Iron and 
Steel Association, the United States is now the first steel- 
producing country in the world. A summary of the pro- 
duction of steel ingots in Great Britain and the United 
States in 1886, including Bessemer, open-hearth, crucible, 
and other kinds, shows an aggregate of 2,364,670 gross 
oo for this country, and of 2,562,502 for the United 

ates. 


_ The Resistance, armour-clad hulk, after having the 
injuries which she sustained by torpedo experiments by 
the officers of the Vernon at Portsmouth made good, has 
been floated out of dock for further experiments. Her 
double bottom and engine spaces amidships have been 
altered to resemble those of a modern armour-clad. Before 
attacking her under the new conditions with the White- 
head, various experiments with torpedo nettings will be 
carried out. 


The Canadian Ministry have published an official memo- 
randum in reference to the new imposts upon manufac- 
tured iron and steel. They point out that it is a question 
of keeping out United States productions rather than those 
of Great Britain. It appears that Canada is getting more 
steel goods from the United States every year, and less 
from England. The Canadians therefore mean to try 








The electric 9 of the Victoria Hotel, Northum- 
berland-avenue, W.C., has been carried out by Messrs. 
oo Ritchie, and Co., of Winchester House, E.C. 
The plant comprises two pairs of vertical engines by 
Messrs. Browet and Lindley, each engine driving an 
Elwell-Parker dynamo capable of doing the whole of the 
ening required, so that a complete duplication is secured, 
There is also a set of E.P.S, accumulators for the lighting 
after midnight. The number of lamps exceeds 1000. The 
fittings have been supplied by the Wallsall Electrical 
Company. 

The St. James’s Gazette states that a contract has been 
accepted by the War Office from Messrs. Wilkinson and 
Son, of 27, Pall-mall, for the supply of 150,000 sword 
bayonets of the new Enfield-Martini pattern, 1887, to be 
made and finished in accordance with the War Office 
specification. The blade and tang of the new weapon are 
to be made in one solid piece of the best Sheffield steel, 
which will be supplied by Messrs. Firth and Son. The 
new weapon, which will have to stand a most severe test, 
will be under 1 lb. in weight ; the length of the blade will 
- 184 in. ; and the length from the shoulder to the tang 
in. 


The Government printing office at Washington cost last 
year 2,793,376 dols. 40 cents. The salaries of the con- 
troller and other officials amounted to 17,484 dols. 
79 cents, while the wages of compositors, pressmen, 
machinists, bookbinders, &c., reached the gigantic sum of 
1,959,619 dols. 97 cents, or nearly 392,000/., and 347,585 
dols. 24 cents were paid for paper and bookbinding. The 
expenses of bringing out the ‘* Congressional Record” 
amounted to 125,615 dols. 05 cents; for steel engravings 
and lithographic prints, 148,780 dols. 29 cents were ex- 
pended; and the printing connected with the Census 
Report cost 90,211 dols. 85 cents; printing, &c., for the 
Senate cost in the last year 133,456 dols. 05 cents; the 
corresponding charge for the House of Representatives is 
set down at 303,468 dols. 13 cents. An interesting item 
of 789 dols. 67 cents appears for paper used for ‘* proofs” 
of printed papers, 


The ninth evening meeting of the London University 
College Engineering Society was held on Friday, May 20, 
at 7.30 p.m., Professor Carey Foster, ERS, in the 
chair. A paper was read by Mr. A. Forbes, Stud. Inst. 
C.E., on “ Fuel.” The author began by pointing out the 
extreme necessity of knowing the properties of different 
fuels in order that they may be used so as to obtain the 
highest efficiency. He then showed bya table the distri- 
bution of British coal in 1882, the greatest proportion of 
which is used for the iron and steel manufacture, namely, 
30 percent. Next he pointed out the chief characteristics 
of different fuels, including anthracite, bituminous coals, 
lignite, peat, turf, &c., and showed by a diagram the 
relative percentage of the different constituents of each 
fuel. In considering the calorific power of fuel he de- 
scribed the calorimeters of Ure, Lewis Thompson, Faver, 
and Silbermann. He then drew conclusions as to the 
relative advantages and disadvantages of the different 
instruments, and described the way in which the correc- 
tions are made. He touched briefly on the practical use 
of fuel and considered the questions of furnace draught 
and combustion efficiency. In mH of dust fuel the 
author concluded with a description of Mr. Crampton’s 
arrangements for burning coal dust. discussion fol- 
lowed in which several members of the Society took part. 








LAUNCHES AND TRIAL TRIPS. 

On May 5, the official steam trials of the Sir Richard 
Fletcher took place. This vessel is the second of two 
twin-screw mining vessels constructed for Her Majesty’s 
War Department by Messrs. Cox and Co., Falmouth. 
The average collective indicated horse-power developed 
was 186, and the speed 9.9 knots. The official tests of the 
special cranes and capstans were satisfactorily carried 
out last week, and the vessel left for a station on the east 
coast. 





On Tuesday, May 24, the new tug steamer Vaillant, 
built by Messrs. bnitz and Co., nfrew, for the 
Panama and Suez Canal Company, had her official trial 
trip on the Clyde, the result of which was a speed of 11 
knots per hour, being one knot in excess of the s sti- 
pulated for in the contract. The steamer measures 100 ft. 
by 18 ft. by 10 ft., her weight is 150 tons, and she is pro- 
pelled by engines of 200 horse-power, 





On the following day, Messrs. Ramage and Ferguson, 
Leith, launched the Atlantis, a fine steel yawl yacht of 
52 tons yacht measurement, which has been built to the 
order of Mr. Lawrence Ames, London, who has entered 
her for the International Jubilee Race. She measures 
70 ft. by 13 ft. by 11 ft. 6 in. 





With the new paddle steamer Prince of Wales, the 
second of the two splendid vessels built for the Liverpool 
and Isle of Man passenger trade, by the Fairfield Ship- 
building and Engineering Company, a still greater success 
in the way of speed has been scored than that recorded 
last week in respect of the Queen Victoria, the sister 
steamer. When running her official trial trip on Thurs- 
day, May 26, she ran at one time at the extraordinary 
rate of 24} knots per hour; but the official return for the 
distance between Ailsa Craig and Cumbrae Lighthouse 
was 22.6 knots, or equal to 26 statute miles per hour. 
This vessel and her sister ship both measure 340 ft. by 
39 ft. by 24 ft., and they are registered as vessels of 1500 
tons each, They will each carry 1600 passengers, in addi- 
tion to 60 of a crew. There are in each ship eight water- 
tight bulkheads, seven of which are carried up to the main 
deck, and the water-tight doors between the engine and 
boiler spaces are fitted withself-closing arrangements. The 
engines are of the compound diagonal] and direct-«cting 
type, indicating 7000 horse-power, and having cylinders 
of 61 in, and 112 in. respesneney with piston stroke of 
6 ft. 6in. Steam is supplied by four double-ended boilers, 
15 ft. in diameter and 19 ft. 6in. long, fitted with twenty- 
four of Fox’s corrugated furnaces, and adapted for a 
working pressure of 110 lb. per square inch. These two 
vessels are exciting a vast amount of interest in ship- 
owning and other circles, 


On Saturday, May 28, the pleasure saloon steamer 
Tantallon Castle, lately built by Messrs. S. and H. 
Morton and Co., Leith, for the Galloway Saloon Steamer 
Packet Company, had her official speed trials on the 
Firth of Forth. She proved herself to be an admirable 
sea boat, and well adapted for the comfort of passengers 
in the intended sea trips during the summer. With a 
strong easterly breeze blowing, which caused a heavy 

‘ound swell, she covered the measured mile at Gullane 

y at the rate of 15 knots an hour, which was considered 
very satisfactory. This steamer measures 198 ft. by 21 ft. 
by 8 ft. 6 in., and she has been supplied by the builders 
with diagonal surface-condensing engines of 1100 indi- 
cated horse-power ; and her equipment includes a complete 
electric lighting installation by Mr. Rankin Kennedy, 
Glasgow. 

The R.M.S. Trojan, built and engined by Messrs. J. 
and G. Thomson, of Clydebank, Glasgow, for the Union 
Steam Ship Company’s Cape of Good Hope mail service, 
has had her engines converted from the compound to the 
tri-compound system by Messrs. T. Richardson and Sons, 
of Hartlepool, and has been supplied with new boilers 
working at a pressure of 1601b. per square inch. The 
diameters of the new cylinders are 34 in., 54in., and 89 in. 
respectively, and the length of the stroke 60in. The 
Trojan went out for her trial trip at Stokes Bay on 
Saturday the 28th May. She attained a mean speed of 
13.9 knots per hour, and indicated 4092 horse-power, her 
engines working at 66 revolutions per minute, with a 
steam pressure of 160 lb. to the square inch. This shows 
an additional 530 indicated horse-power, as compared 
with the Trojan’s trial trip with the compound engines. 
The Trojan is the third of the Union Company’s mail 
steamers which has been converted to the new system, 
and it is confidently anticipated that the result will be as 
satisfactory as in the case of the two others, viz., Spartan 
and Athenian. The Mexican is now having her engines 
tripled, and will be followed on her completion by the 
Moor. The intercolonial steamers Anglian and African 
are also fitted with triple-expansion engines. 





A first-class ironclad, the Masceau, has just been 
launched at La Seyne-sur-Mer, near Toulon. The total 
length is 338 ft., with a width of 66 ft., and a depth of 
43 ft. She draws 26 ft. of water, and has a total dis- 
placement of 10,582 tons. The spur placed in her bow is 
of bronze, and is 10 ft. long. The hull is all made of 
steel except the keel, which is iron. She has three full 
decks, and is divided into fifteen transversal water-tight 
compartments internally. The weight of the hull is 
3875 tons, and the plates on the ironclad deck are 4 in. 
thick, and they extend the full length of the vessel. The 
— boilers, powder magazines, and the apparatus 
to be used for manceuvring the heavy artillery, will be well 
protected, the weight of the plates on the sides of the 
vessel, the deck, and the turrets exceeding 3000 tons. 
The weight of the engines is about 626 tons, and that of 
the boilers about 341 tons. The trial speed of the Masceau 
is fixed at 18 knots an hour. She is to be armed with four 
14-in. guns placed in four barbette turrets, which are 
placed in the longitudinal axis of the vessel, one forward 
and another astern, with two others in the lateral axis. 
The small artillery will include seventeen 6-in. guns in 
the battery, while revolving and rapid-firing guns will be 
ae in various parts of the vessel. There will also be 
our torpedo tubes, 








GERMAN EmIcRATION.—The number of emigrants who 
left German ports in 1886 was 166,416, as compared with 
155,147 in 1885 ; 195,497 in 1884; and 201,308 in 1883. It 
shoutd be observed that these figures do not represent 
exactly German emigration, properly so called, a3 they 
comprise Austrians, Hungarians, and Russians, as well 
as German emigrants. 
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NOTICES OF MEETINGS, 

GEOLOGISTS’ AssocIATION.—Friday, June 3rd, at University Col- 
lege, Gower-street, W.C., the following papers will be read: ‘On 
the Formation of Agates,” by W. J. Abbott. ‘Note on the For- 
mation of Rounded Fiint Pebbles,” by J. Logan Lobley, F.G.S, 
The chair will be taken at 8 p.m. 

Society oF ENGINEERS,—Monday, the 6th June, at the West- 
minster Town Hall. A paper will be read on ‘Renewal of Roof 
over Departure Platform at King’s Cross Terminus, G.N,R.,” by 
Mr. R, M. Bancroft. The chair will be taken at 7.30 p.m. precisely. 

PuysicaL Socrety.—Saturday, June llth. 1. ‘‘ Exhibition of 
Puluj Vacuum Tubes,” by Dr. Warren de la Rue. 2. Note on 
Beams fixed at both Ends,” by Professors Ayrton and Perry, 3. 
“Note on Magnetic Resistance,” by Professors Ayrton and Perry. 

Socrery or CuEemicaL Inpustry.—Burlington House, June 6th. 
“The Alkaloids—the — State of Knowledge concerning them 
and the Method employed in their Investigation,” by Dr. H. 
Armstrong. ‘‘ Notes of a recent Visit to some of the Petroleum- 
[ mecareinny Territories of the United States and Canada,” by Mr. 

verton Redwood. 
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LIFE-SAVING APPLIANCES ON 
PASSENGER SHIPS. 

THE report of the Committee appointed by the 
Board of Trade to inquire into the question of 
boats, rafts, and life-saving apparatus on sea-going 
merchant ships, although excellent in its way, isa 
little disappointing. It scarcely wanted an official 
inquiry to tell us that the means of saving life on 
board the big ocean-going steamers is quite insufli- 
cient. A bare narration of facts is enough for that. 
For instance, such vessels as the Aurania, carrying 
1440 persons, or the Sarmatian, carrying 1407 pas- 
sengers and crew, are only required by law to have 
boat accommodation for 216 souls. This is but 
15 per cent. of the total number of passengers and 
crew ; but it isdue to the Cunard Company to state 
that more than double the boat accommodation that 
the law enforces, is carried in the Aurania, whilst 
the Sarmatian carries accommodation for 23.8 per 
cent. of the passengers and crew. These, however, 
are favourable examples, some Atlantic liners only 
carrying accommodation of from 13.5 to 17 or 19 
per cent. of the total number of persons, whilst even 
in the most favourable case amongst the ocean- 
going vessels, that of the Gallia, the percentage of 
boat accommodation is but 56 per cent. of the total 
number of passengers and crew. 

These facts are sufficient, as we have said, to show 
the necessity of legislation on the subject, supposing 
it is within practical limits to provide boat or raft 
accommodation for the vast number of souls on board 
a modern steam liner. It is the failure of the Com- 
mittee to deal with this latter question that we find 
the disappointing feature in the report. The rule 
by which the number and size of boats that a large 
passenger steamer shall carry, is provided by the 
Merchant Shipping Act of 1854 and the Passengers 
Act of 1855. In those days, as the report points 
out, nearly the whole of the passenger traflic was 
carried on by wooden sailing ships, and the boat 
scales were framed on the ship’s registered tonnage. 
In the present day, however, the registered tonnage 
of a steam vessel may give a very erroneous idea of 
the actual size or capacity of the ship, and hence 
we have such anomalies as to which reference is 
made. 

These facts are all plain enough on inquiry, and 
the Committee’s report on them is] in keeping with 
common sense views, but we should have been glad, 
as we have said, to have received fuller information 
on the second point the Committee had to con- 
sider, contained in the following paragraph of the 
minute appointing the Committee: ‘‘ They (the 
Committee) should also specially consider and 








7|report upon the question whether, in addition 


to the boats which can be carried at davits ready 
for lowering, any further provision can be made 
by means of rafts, folding boats, deck fittings, or 
in any other manner, which without encumbering 
the ship’s decks to the prejudice and danger of 
those who have to work the ship, will afford effec- 
tual means for saving life in emergency.” It 
might have been hoped from these terms of the 
reference, that a fairly comprehensive inquiry might 
have been held on the efficiency of the various deck 
life-rafts and other appliances which have been 
brought forward from time to time. The boat- 
lowering and disengaging Admiralty Committee, 
which sat a few years ago, was an admirable ex- 
ample of such an inquiry, and substantial good has 
followed its labours. It is more to be regretted 
that fuller information is not vouchsafed to us in 
the present report, as the Committee state they have 
inspected and put to test numerous patent boats, 
rafts, and life-saving apparatus. The only results 
of these labours embodied in the report is the brief 
reference to Roper’s raft and Berthon boats here- 
after quoted. 

The Committee in question was composed of the 
Board of Trade’s principal officers at Glasgow, 
Liverpool, and Hull, Captains Pryce, Wilcox, and 
Cowie. Theystate ‘‘ that the time has passed when 
boat scale should be regulated solely by tonnage,” 
but point out ‘‘ the great difficulty and expense of 
altering ships in order to make room for more 


E. | boats ;’ although they are of opinion that if ships 


are so designed from the first there would be little 





difficulty in providing accommodation for all on 





board, in the shape of boats proper and other life- 
saving gear, such as rafts and folding boats. 

The Committee are of opinion that for large 
ocean-going steamers carrying large numbers of 
passengers, boats are of little use in saving life, 
although they may for a time prolong its existence, 
unless succour is at hand from other ships, or from 
proximity to the shore. In connection with this 
subject arises the question of the quantity of stores 
and provisions that can be stowed in the boats. 
The usual 10 cubic feet of boat space to each person, 
when the full number are allowed for, gives but 
scanty room for the necessary provisions, water, 
&c. On this point the Committee had some re- 
commendations to make in one class. Even 
when the fullest equipment of boats and rafts 
has been provided, all has not been done to 
insure safety. If a collision happen to a ship 
which has not proper bulkheads, she may sink very 
rapidly, and before it is possible to lower the boats ; 
and this naturally leads to the question of boat 
lowering and disengaging, and reference is then 
made to the necessity for providing boats (in addi- 
tion to sufficient provisions and water) with such 
gear as sea anchors to keep them head to sea, oil 
for smoothing the water, &c. 

In the report, all sea-going merchant ships are 
divided into six classes. The first dealt with are 
passenger steam vessels making short voyages or 
excursions, which are only allowed to sail in fine 
weather, in daylight, and during the summer 
months. An average of fifty of these vessels sailing 
from Liverpool carried boat accommodation of 10.5 
per cent. of the persons on board. This was about 
3 per cent. over the statutory regulations. The 
Committee are of opinion that such craft ‘‘ should 
be provided with means for keeping all the people 
on board afloat in the water for a couple of hours, 
such as patent folding boats, rafts, deck seats, life- 
buoys,” &c. The next class consists of passenger 
vessels in the coasting trade, and those making 
short voyages to the Continent or Ireland. The 
boat accommodation required by law averages 
about 13.1 per cent., whilst the amount they 
actually provide, judging by fifty vessels taken 
as representative, is 16.1 per cent. of the num- 
ber of passengers. The Committee reports that 
these vessels could with ease carry more boats, 
and proposes that the boat accommodation ‘‘ should 
be increased 50 per cent., and that life-saving 
gear in the shape of either collapsible boats, rafts, 
or raft seats should be carried sufficient, with 
the increased boat accommodation, for all the 
people on board.” We next come to passenger 
steamers trading to the Mediterranean or other 
short foreign-going voyages. Vessels of this class, 
the committee found, carry more than enough boat 
accommodation for their number of passengers and 
crew. But this arises from the fact that so few 
passengers go by these vessels, that their owners do 
not think it worth while to have them measured for 
more, but should occasion arise these craft might 
carry hundreds more passengers than they would 
have boat accommodation for. The Committee re- 
commend ‘that the boat scale in this class should 
be increased 50 per cent. provided that no ship 
need carry more boats than will accommodate all on 
board.” Deck seats, life buoys, or jackets, the 
Committee consider only effectual in crowded or 
narrow waters ; but collapsible boats or approved 
life rafts are favourably mentioned. Under these 
circumstances it is a pity the Committee did not 
give fuller guidance for forming an opinion as to 
what is an ‘‘ approved” raft. 

The next class we have to deal with comprises 
passenger steam vessels carrying emigrants and 
others to the southern and western parts of South 
America and Africa, and also to the Asiatic and 
Australasian ports, either through the Suez Canal 
or round the Cape. Vessels in this class sailing 
under the Merchant Shipping Act only (i.e., not 
sailing with emigrants under the Passengers Act), 
such as the P. and O., Donald Currie, and the 
Union Companies, carry sufficient boat accommo- 
dation for all on board ; but they could, if occasion 
required, carry hundreds more passengers than 
could be accommodated in their boats. The Com- 
mittee therefore recommend that the boats in this 
class should be increased 50 per cent. when sailing 
under the Merchant Shipping Act only, and 100 per 
cent. when sailing under the Passengers Act ; but 
no ships to be obliged to carry more boats than 
would be sufficient for all on board. 

The next class consists of steamers carrying emi- 





grants or others across the North Atlantic. This 
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the Committee considers the most important class 
of any, considering the number of vessels employed, 
the stormy character of the ocean, and the foggy 
weather encountered. The fact that of late years 
this traffic has been carried on with remarkable 
immunity from loss of life is dwelt on with satis- 
faction by the Committee. The boat accommoda- 
tion these vessels are forced to carry when sailing 
with emigrants, is regulated by the Passengers Act 
of 1855, which provides for boat accommodation for 
216 people as a maximum, so that, supposing a 
vessel sails with 1000 passengers and 200 crew, she 
need only carry sufficient boat accommodation for 
216 of these people. The Committee appear to 
have paid very full attention to this class of vessel, 
and have come to the conclusion ‘‘ that the boats 
required by the Act should be increased 100 per 
cent., and in addition to them that the owners 
should be induced to carry sufficient collapsible 
boats and approved rafts, so that each ship shall 
have sufticient life-saving gear for all on board at 
any one time, provided again that no more boat 
accommodation need be carried than would be suf- 
ficient for all on board.” 

The remaining class comprises sailing and steam 
cargo vessels ; 7.e., those that do not carry more 
than twelve passengers. The boats for these are 
regulated by the 1854 Act, and are as a rule more 
than sufficient for all hands. As, however, these 
vessels navigate unfrequented waters, where the 
boats, if taken to, might go for a long time without 
meeting another vessel, it is recommended that the 
statutory 10 cubic feet for each person should be 
increased by 50 per cent. so as to give more room 
for provisions, water, &c. 

It will be seen from the brief criticism of this 
report which we have given, that the Committee 
came to the conclusion that the boat scales in the 
Merchant Shipping and Passengers Acts are quite 
inadequate excepting in the case of cargo vessels. 
They state that it is their opinion that any increase 
would be an improvement, but, if not increased so 
that the boats shall be sufficient for all, they do 
not suggest a partial increase unless supplemented 
by other means of saving life ; so that in the aggre- 
gate there may be sufficient life-saving gear in each 
ship forall on board. The Committee also state their 
opinion that the ordinary boats can be supplemented 
by other folding boats, or rafts, to the greatest 
advantage, and recommend for favourable notice 
Berthon’s collapsible boat and Roper’s bridge-raft. 








THE BESSEMER GOLD MEDALLIST 
FOR 1887. 

Tue award of the Bessemer Gold Medal for 1887 
to Mr. James Riley, of the Steel Company of Scot- 
land, Glasgow, directs attention to the two move- 
ments in which he has borne so conspicuous a part, 
the development of the open-hearth process of steel- 
making, and the application of mild steel to ship- 
building purposes. As neither of these modern de- 
partures has received the attention to which its 
importance appears to entitle it, we shall probably 
be anticipating the wishes of some of our readers in 
throwing into a brief narrative form the salient 
features of each, in relation to that part of the 
career of Mr, Riley, in respect of which he has now 
received the award of the ‘‘blue riband” of the 
iron and steel industries. 

The history of the open-hearth process of steel 
manufacture is not yet full enough to be treated in 
the proper historical vein. The process owes its 
inception and early development to the united 
efforts of the late Sir Wm. Siemens and M. Emile 
Martin. The former gentleman had been called 
upon to design in 1862 a furnace suited to the 
melting together of a mixture of wrought iron and 
spiegeleisen. This furnace was duly completed and 
got to work. A year later, M. le Chatelier, the 
General Inspector of Mines in France, suggested to 
Siemens that his furnace might be made available 
for the production of steel on the open hearth by 
the use of alumina for the furnace bed. In the 
same year such a furnace was set to work at the 
Montlugon Works, in France. The results were 
not satisfactory. The silica roof was burnt down, 
and the Montlugon firm discontinued the system. 
This led Dr. Siemens to start his experimental steel 
works at Birmingham, where he carried out many 
experiments of an exhaustive character. The re- 
sults were sometimes good, sometimes the reverse ; 
but the ultimate effect was to establish confidence 
in the process in the minds of a few leading metal- 
lurgists in this country, including the heads of the 





Barrow Steel Company, the Bolton Steel Company, 
the London and North-Western Railway Company, 
Messrs. Rowan and Company, of Glasgow, and 
others. These concerns took up the process on 
a small scale, and were feeling their way gradually 
to its successful development, when, in 1868, the 
Landore Siemens Steel Works were established at 
Swansea, under the presidency of Mr. Dillwyn, 
M.P., one of the directors of the Great Western 
Railway. The first two or three years’ working of 
this establishment was necessarily rather experi- 
mental. The company had not yet determined 
what specialities they were likely to be called upon 
to manufacture; and as a matter of fact, they had 
done little else besides rails, tyres, and axles, until 
1874, when Mr. Riley, then general manager of 
the works, recommended the directors to make a 
bold bid for Admiralty work, by accepting the 
responsibility of providing the materials required 
in the construction of the Iris and Mercury. Up 
to this time, open hearth steel had scarcely been 
considered worthy of mention in papers on the 
metallurgical uses of steel. Indeed, Mr. (after- 
wards Sir Nathaniel) Barnaby, in a paper which he 
read before the Naval Architects in 1875 on ‘‘Iron 
and Steel for Shipbuilding,” makes only one slight 
incidental reference to open-hearth steel as having 
been used very slightly at the French arsenals of 
Brest and L’Orient, but does not even hint at its 
suitability for use in English Admiralty work. The 
paper was devoted chiefly to encomiums of Mr. 
Crampton’s homogeneous iron, and condemnation 
of ‘‘the uncertainties and treacheries of Bessemer 
steel,” as if at that time there were no other mate- 
rials adapted for shipbuilding purposes at command. 
Mr. Barnaby concluded with the portentous remark : 

‘*T am ready for my part to go farther than the 
French architects have gone, and build the entire 
vessel, bottom plates and all, of steel; but I know 
that at present the undertaking will involve an 
immense amount of anxiety and care.” 

Such was the condition of the open-hearth steel 
industry, and its relation to shipbuilding, when 
Mr. James Riley, rashly as many people thought, 
expressed his determination, with the consent of 
his directors, to take up the challenge thrown down 
by Mr. Barnaby, and provide the metal required for 
the construction of the two armed despatch vessels, 
the Iris and Mercury, to be built at Pembroke 
Dockyard. The contract was concluded, and in the 
course of the following year Mr. Riley himself 
described to the Institution of Naval Architects, in 
a paper on ‘‘Steel for Shipbuilding,” the tests 
which the steel which Landore supplied for this 
purpose was capable of standing, and ventured to 
say in conclusion that : 

‘*Only a short time must elapse before the value 
of this material will be recognised, and it will 
replace iron, not only in the construction of the 
hull of the vessel, but in the form of wire, forgings, 
and other ways as well as plates.” 

Mr. Riley’s remarks appear to have been prophetic 
at the time that they were uttered, when the use 
of steel of any description, except perhaps crucible 
steel for limited and special purposes, was almost 
unknown either in Her Majesty’s dockyards or in 
the merchant marine. Even two years later, in 
1878, according to statistics given by Mr. Martell, 
the tonnage of steel shipping constructed in this 
country was only 4470 tons, while over 517,000 tons 
were built of iron. The movement, however, had 
been fairly inaugurated, and every year witnessed 
an increasing tonnage in open-hearth steel. The 
phases of the movement were various and interest- 
ing. There was, first, the contention and the race, 
as between open-hearth and Bessemer steel for 
shipbuilding purposes, which was speedily settled 
in favour of the former. Then there was the fight- 
ing with the Admiralty and Lloyd’s to secure for 
steel plates and angles a recognition, first as equal 
to that accorded to iron, and next as superior in the 
various qualities most essential in shipbuilding pur- 

oses. Finally came the struggle for the place 

itherto filled by wrought iron in all structural 
works, a struggle that is still in progress with con- 
stantly-increasing success on the part of the steel 
manufacturers. The tonnage of shipbuilding con- 
structed in steel and iron respectively during the 
five years ending 1885 appears from Mr. Mariell’s 
figures to have been : 


Steel. Tron, 
In 1881 42,407 696,724 
»» 1882 ... ne 125,841 851,075 
co a. ons sat 166,428 733,774 
>, 1884 cet 182,457 661,201 
») 1885 ; 165,437 290,429 





It is manifest on the face of it, that the move- 
ment, the course of which is illustrated by these 
figures, must have involved great efforts, great 
skill, and great accumulation of experience on the 
part of the steel manufacturers. In these direc- 
tions Mr. Riley has been a pioneer from the 
first. Originally at the works of the Landore 
Steel Company, and afterwards and still at the 
works of the Steel Company of Scotland, he has 
done yeoman service in adopting the so-called 
‘‘new metal” mild steel to all the varying require- 
ments of commerce, not of shipbuilding alone, but 
of bridges and viaducts, tin plates, axles, tyres, 
machinery, and general merchant purposes. He 
has from the first conducted the works of the Steel 
Company of Scotland with almost unvarying suc- 
cess. Within the ten years during which he has 
been at the head of that large concern, the produc- 
tion of mild steel in this country has increased 
ten-fold, and it now amounts to nearly 700,000 
tons per annum, worth probably in its ultimate 
form about 7,000,0007. It was this remarkable 
development that the Council of the Iron and Steel 
Institute appears to have resolved to signalise, as 
well as Mr. Riley’s personal services in connection 
therewith, by the award of the Bessemer Medal. 
To those personal services there is ample testimony 
in the several papers on the open-hearth steel in- 
dustry that have been read by himself and others. 
By the arrangement of works, by economy of pro- 
duction, by the attainment and maintenance of a 
high quality of materials, by improvements and 
modifications in furnaces, machinery, and plant 
generally, Mr. Riley has placed the open hearth 
industry on a high eminence, and assured for it a 
great future. No doubt in this programme he has 
been ably seconded by the experience and talents 
of others. No man can individually achieve every- 
thing. But if the open-hearth steel trade were 
asked to-day to personify their most prominent 
representative and their most conspicuous pioneer, 
we fancy that Mr. Riley would be accorded, by 
universal consent, the first place. 





THE WEATHER OF MAY, 1887. 

THE weather of May has exhibited nasty paroxysms 
and a general disposition to be dismal, quite out of 
concord with the legendary merry character of the 
month. The mean atmospherical pressure and 
temperature at extreme positions of the British 
— to which the Isle of Man is central are as 
follows : 











Mean 

Mean Difference Difference 

Positions. Pressure, from Normal. = from Normal. 
in. in. deg. e 
North 29.98 above 0.07 46 below 1 
South 30.05 pes -05 50 9 4 
West 80.12 a 4 52 above 1 
East 29.98 2 02 48 below 3 
Central 30.06 - ll 49 2 

















The distribution of rainfall, in amount and fre- 
quency, may be inferred from the foliowing results : 








Places. Rainy Days. | Amount. Pag pal 
in, in, 
Sumburgh .. 16 1.48 below 0.23 
Scilly .. eo 14 1.29 ‘ 37 
Valencia 10 2.06 s .63 
Yarmouth 18 2.50 above 0,65 











The daily general directions of the winds over 
these islands give a resultant from N.N.W., the 
normal resultant beingfrom W.S.W. Thewinds were 
almost persistently northerly, and their resultant is 
confirmed by the mean distribution of atmospherical 
pressure, and to them is due the coldness of the 
entire month, 3 deg. to 4 deg. below the normal 
temperature in England, as well as the small 
amount of rain, the large amount at Yarmouth 
being due to a very large fall on the 6th, 1.13 in., 
quite a local occurrence. Atmospherical pressure 
rose to 30.5 in. on the 15th and qther days, and fell 
to 29.0in. on the 20th. The highest temperature, 
78 deg., occurred at Hereford on the 8th; the 
lowest, 28 deg., at Braemar onthe 20th. From the 
7th to the 16th an anticyclonic system prevailed. 
The 19th to the 21st was a period of very rough 
weather, a cyclonic disturbance travelled from west 
to east over the northern parts of Ireland and Eng- 
land, then north-north-eastward to the northern 
parts of the North Sea, and subsequently in a north- 
westerly direction to the northward of Scotland. 
Fine clear days were scarce, varying from 4 in the 
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south to 7 in the north, while overcast days were 
16 and 12 respectively. 

The first week of the month the weather was 
unseasonable with cold northerly winds and occa- 
sional squalls, varied by brief spells of warmer 
weather in southern England. During the second 
week the weather was even more changeable, and 
north-easterly winds were piercingly cold. The 10th 
was summer like, but a harsh change occurred next 
day. Onthe 17th, between 10 a.m. and noon, a 
remarkable darkness prevailed over London. On 
the 20th, at 1 p.m., a heavy shower of hail fell in 
London, the pellets being larger than cherry- 
stones ; and a similar hailstorm occurred next day 
at 11 a.m. at London. On these days squally 
weather with thunderstorms, hail, rain, and sleet 
were general. At Kew on the 20th, 21st, and 
22nd, about the time of the greatest warmth of the 
day, oscillations of temperature took place which 
appear to have been due to harsh winds with falls of 
hail and sleet. The latter portion of the month was 
persistently cloudy. The crops are retarded, hay 
is late, and harvest will be backward, unless excep- 
tionally favourable weather happens soon. The 
duration of bright sunshine, during the four weeks 
ending the 30th, estimated in percentage of its 
possible amount, was for these islands generally 
32, Channel Isles 45, south Ireland 38, south-west 
England 39, west Scotland 37, north Ireland 36, 
east Scotland and south England 32, north-west 
England 31, east and central England 27, north 
Scotland 21, and north-east England 17. 


LITERATURE. 


Text-Book of Gunnery, 1887. By Masor G. MAckKINIAY, 
R.A., Instructor in Artillery, Royal Military Academy, 
Woolwich. Printed for Her Majesty’s Stationery 
Office by Harrison and Sons, London. 

THE old division of engineers into civil and military 

has long been supplemented by the subdivision of 

the former branch into statical and dynamical civil 
engineers. So great has been the progress of 
mechanical science in its application to the arts of 
war, that the modern artillerist may in like manner 
be regarded as a dynamical or mechanical military 
engineer. ‘This is particularly the case in regard to 
our heavy naval and coast defence ordnance, and 
the complicated hydraulic and steam machinery for 
working them. To properly manage, and even 
thoroughly to understand their working, a special 
technical training is necessary ; the object of the 

above treatise is to lay the foundation of such a 

training, and also to supply a portable and handy 

book of reference on the principles of artillery 
science. 

Major Mackinlay’s book was first issued in 1883, 
being then intended chiefly for the use of the 
cadets of the Royal Military Academy; it was 
afterwards adopted by the War Office for the whole 
artillery service, and had also a considerable general 
circulation. The present publication, although 
termed a second edition, may be regarded in the 
light of a new work, seeing that, in addition 
to a careful revision of the original portion, it 
has been enlarged from 192 to 342 pages by 
the addition of much important new matter, such 
as chapters on steel for ordnance, the strength 
of gun structures, penetration into earth and 
masonry, besides additional information upon 
armour plates, The plan of the work has also 
been altogether re-arranged, the more abstruse 
mathematical investigations being placed separately 
in Part II, This is a great boon to the general 
reader, who will find in Part I. the various formulze 
required for use, by means of which, and with the 
aid of the concise ballistic and other tables at the 
end of the book, he can easily solve every practical 
gunnery problem. These tables have been care- 
fully re-calculated and arranged in the most con- 
venient form, and, as is usual in some astronomical 
works, an explanation of the mode of using each 
table is inserted at the foot thereof. 

The author is at especial pains to define and fix 
clearly the terms, units, and symbols employed by 
him, a matter of considerable importance, and also 
of no small difficulty, as many of our readers can 
testify. He then proceeds with his subject in the 
natural order ; beginning with the forces which act 
in the interior of a piece of ordnance when the 
charge is ignited, we are led on to the amount of 
work and pressure developed, the material to be 
employed, and the general principles and details of 
gun construction ; then follows a consideration of 











the problems connected with the sighting and lay- 
ing, of the stresses on the gun carriage and the 
management of the recoil. This leads to the 
path of the projectile, taking into consideration 
the resistance of the air, and the estimation of the 
probable accuracy of fire and the preparation of 
range tables. Finally, we come to the discussion 
of the effects produced on striking the object aimed 
at, such as the penetration of armour and of earth 
and masonry. In connection with the first named, 
Major Mackinlay briefly and clearly explains the 
formule usually employed to calculate the penetra- 
tion into armour plates, and also gives diagrams of 
Colonel Maitland’s and General Inglis’s graphical 
methods of representing the velocity and penetra- 
tion. 

In addition to the general illustrations, consider- 
able use has been made of diagrams of curves to 
represent graphically the muzzle velocities and 
pressures in the bore, as well as the resistance of 
the air. We have been especially struck with two 
simple diagrams on page 75, representing sections 
of 12-in. rifled guns of the old and new type re- 
spectively—a muzzle-loader of 35 tons, and a breech- 
loader weighing 43 tons; a glance is sufficient to 
show the immense superiority of the latter piece of 
ordnance as a machine for throwing projectiles at a 
high velocity with a decreased strain on the metal 
of the gun. 

In Part II., the writer confines his attention to 
the modern English methods of Bashforth and 
Niven in the solution of the difficult problem of 
the effect of the resistance of the air to projectiles 
in flight, and the determination of trajectories. 
After examining the principle of Professor Bash- 
forth’s method of calculating the range, time of 
flight, greatest height, and angle of descent, as 
probably the most scientific and accurate yet em- 
ployed, he gives Niven’s approximate method which 
requires less tabular matter; Captain McMahon’s 
abbreviated plan of using the tables is also ex- 
plained. 

It must be remembered that this text-book does 
not pretend to treat exhaustively the above-named 
subjects, for the fuller consideration of which the 
reader is referred to various standard works, such 
as those of Bashforth, Hélie, Mayevski, Modlu, 
Greenhill, Siacce, and Ingalls on the calculation of 
trajectories in air, to Rankine and Larné for the 
general question of the strength of cylinders, and 
for its special application to ordnance to the labours 
of Longridge in England, Virgile of the French 
Artillery, Clavarino in Italy, and Birnie in the 
United States. 

Major Mackinlay’s aim is to supply a key to the 
many changes and improvements in artillery mate- 
rial which have taken place during recent years by 
investigating the broad principles upon which the 
science of gunnery rests, rather than to enter into 
mechanical details of particular cases. Without 
pretending that the present work is not capable of 
improvement in some points—considering that it 
treats of a subject which is undergoing almost daily 
development—we are of opinion that he has effected 
his object, and produced a most useful book for 
the military student. 








NOTES. 
ReEcompositT10on OF WHITE LIGHT BY THE 
SPECTRUM. 

M. Srroumso has devised an ingenious method 
of recomposing white light by means of the colours 
of the spectrum; thus improving on Newton’s 
celebrated experiment with the revolving parti- 
coloured disc in which the persistence of colowrs on 
the retina was utilised. The spectrum is projected 
on a white screen, and the prism is rotated rapidly 
until the space swept by the spectrum on the screen 
is seen as a band of white light. 


A New IncanDEscent Lamp. 

M. Gimé, electrician to the Julien Power Storage 
Company of Brussels, has devised an electric incan- 
descent lamp in which the filament is surrounded 
by an aureole of light pleasant to the eyes. The 
effect is said to be produced by a filament of 
new material which gives an electric discharge 
within the bulb, which is filled with hydrogen at a 
pressure sufficient to give the luminosity. It is 
claimed that a 100-volt Gimé lamp of 25 candles 
only absorbs the energy required for an Edison 
100-volt lamp of 16 candles. 


A New Unir or Tre. 





M, Lippmann, the well-known savant, has recently 





proposed to the French Academy of Sciences, the 
substitution of a new unit of time for the ordinary 
second, which he regards as an arbitrary and variable 
unit. The unit proposed would be an electrical 
resistance, which can be shown to represent an 
interval of time—the resistance, say, of a cube of 
mercury. M. Lippmann gives a method of prac- 
tically determining the unit by means of an artificial 
resistance and condenser, apparatus which he con- 
a likely to be more constant than the standard 
clock. 


Samptine Iron Borrnes. 

Mr. P. W. Shimer, an American chemist, gives 
the following method for sampling cast-iron borings, 
which, as:'is well known, contain more or less 
graphite. -Even with a good mixture of borings con- 
taining in every part its due proportion of graphite, 
the least agitation of the mass by insertion of a 
spatula causes some of the graphite to fall through 
between the coarser borings and thus disturbs the 
sample. Mr. Shimer overcame the difficulty by 
pouring the borings carefully in a dish or crucible 
of porcelain with enough alcohol added to merely 
moisten them (say 2 cubic centimetres of alcohol to 
30 grammes of borings). The whole was thoroughly 
mixed for about five minutes and the samples then 
removed by the spatula, and weighed roughly. The 
alcohol was then dried off and the samples accurately 
weighed. In this way the alcohol temporarily 
retains the graphite in its place on the borings. It 
is not at all difficult, according to Mr. Shimer, to 
find alcohol sufficiently pure for the process, and no 
practical error results from its use. 


Pita Frere. 

According to a report of Consul Burchard, of 
Ruatan, in Honduras, the pita plant has never 
been cultivated, but grows wild in patches on the 
borders of rivers and lagoons. The stalks of the 
plant contain the fibre of commerce, and grow 
sometimes to aheight of 12 ft. The Indians scrape 
off the hard skin of the stalk with a bamboo knife, 
and thus obtain the fibres which form the heart of 
the stalk. Another plan is to steep the stalks in 
water until the skin decomposes ; but this is said 
to injure the fibre somewhat. In recent years 
machines have been devised to decorticate the fibre, 
but these have all been failures, owing to the fact 
that no machine has yet been invented capable of 
operating on a profitable scale. In Honduras the 
pita or ‘silk grass” fibre is used chiefly for thread, 
nets, fish-line, and cordage. Samples of the fibre 
sent to the United States and Europe have been 
manufactured into lace, handkerchiefs, ribbons, 
and wigs. It is held to be a substitute for silk or 
linen ; and if proper machinery were forthcoming, 
the wild pita fields of Honduras might be utilised in 
commerce. Consul Burchard indeed expresses the 
opinion that the fibre is destined to become a very 
important element in the future commerce and in- 
dustry of this country. 


Tue Srper1aAn Main Ratiway, 

The works on the Siberian main railway are pro- 
gressing rapidly, and the section between Tekate- 
rinenburg and ‘'jumen is nearly completed. It seems 
to be the universal opinion, that the goods traffic 
(from China and some of the Siberian governments) 
will be able to pay the large cost. In the Govern- 
ment of Tomsk, 655,000 ewt. to 983,000 ewt. of 
wheat a year have to be transported on difficult 
roads; the mines of the Altai Mountains and 
Western Siberia yield annually 9600 cwt. of iron, 
10,000 cwt. to 12,000 cwt. of lead, 166,000 cwt. 
to 170,000 cwt. of copper, &c., and finally 
there are large coal mines, which on account of 
the forest supplies are hardly worked at all. The 
Siberian plain, which will be opened out by the 
new railway, contains no less than 150 salt 
lakes, with a yearly production of 17 million kilo- 
grammes of salt. The principal market of Western 
Siberia is held at Ischim; during its week’s duration 
the turnover reaches the large sum of eight million 
roubles. Both transport and production have 
hitherto been hampered by a number of difficulties, 
but the new Siberian railway line is expected to 
remove all these. Easier means of transport will 
naturally tend to develop the trade of the neigh- 
bouring countries, China and Turkestan, and 
Siberia may prove an important buyer of machinery, 
&c., in which direction an enterprising Stockholm 
firm has recently secured several very fair orders. 


Tue SypNey Tramways. 
We have referred on several occasions—notably 
in our issue of January 15, 1886—to the Sydney 
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tramways with the object of showing that the under- 
taking, which it was contended was a ‘‘ most ad- 
vanced system,” and a model for imitation, was bad 
both in designand execution, and had provedalamen- 
table failure commercially. This result we showed 
had been arrived at notwithstanding the opinion 
stated —‘‘ That tramways in Sydney, under efficient 
and economical management, can be made very pro- 
fitable undertakings” —in the official report to the 
Minister for Public Works, at the initiation of the 
tramways in 1879 by the Commissioner for Railways, 
under whose direction the system has, we believe, 
been carried out and worked. An attempt was made 
at the time to gainsay our statements. That we were 
right in the views we expressed, and that the autho- 
rities were wrong, is borne out by the concluding 
portion of the following paragraph taken from the 
Sydney Morning Herald, of April 6 : ‘‘ With refe- 
rence to the proposal for the construction of a 
private tramway along some of the streets com- 
municating with William-street, Sir Henry Parkes 
(the Prime Minister) stated in the Assembly last 
night, that the Government intended to resist the 
Bill, as they were not disposed to allow a private 
syndicate to establish tramways in competition with 
the tramways under the control of the Govern- 
ment; besides which the whole tramway system 
was under consideration with a view to a complete 
change.” We may state that about 800,000/. have 
been spent on the existing tramways. 


KeErosENE Pirr LINES OVER THE SURAM Pass. 

The Russian Government has just arrived at a 
very important decision affecting the future of the 
petroleum trade at Batoum, After prolonged de- 
liberations the Committee of Ministers has sanc- 
tioned the laying down of a series of kerosene pipe 
lines over the Suram Pass, so as to facilitate the 
traffic on the Transcaucasian Railway. To avoid 
any monopoly, the permission to place the lines is 
to be granted to any firm, or group of firms, able 
to convince the Government that it has the power 
to properly construct and work them. The pipe 
lines will commence at Michaelova, on the Tiflis 
side of the Suram Pass, and terminate at Kirrill, 
on the Batoum side. The distance is 35 miles, and 
the construction of the pipes for this will conse- 
quently afford a large order for some firm, which in 
this case we trust will be English. When laid down 
the effect of these pipe lines will be to immensely in- 
crease the export of oil from Batoum, as there will 
be no longer any further clogging of the traffic in 
crossing the Lesser Caucasus ridge. Instead of the 
trains from Baku having to be broken into four or 
five sections, and hauled six trucks at a time by 
two engines over the Suram Pass, they will deliver 
the oil into reservoirs at the foot of the ridge, 
whence it will be pumped over the pass to similar 
reservoirs on the other side. Theadoption of these 
pipes for the refined oil trade does not do away with 
the proposed crude oil pipe line, 600 miles long. 
. Plans for this are now being actively discussed by 
the various ministers concerned, and it is expected 
that the concession for its construction will be 
offered shortly. 


Tur Lonpon Hypravtic Power Company. 

The London Hydraulic Power Company, of whose 
undertaking, as it then stood, we gavea full account 
on page 99 of our thirty-eighth volume, have made 
steady progress since its commencement, and now 
extends its operations from the Tower of London to 
Victoria Station, Westminster, on the north side of 
the river, and from Dockhead to Waterloo Bridge 
onthe south side. Twenty miles of mains are laid, 
and are constantly charged with water to a pressure 
of 700 lb. per square inch, the service being con- 
tinued without intermission day and night, Sun- 
days and week days. The rapid growth of the use 
of the pressure water is demonstrated by the number 
of machines worked by it. These were in 


March, 1884 ... 54 
» 1885 .. 163 
< } 348 
» 1887 458 


In many cases existing pumping machinery has 
been discarded in favour of the Power Company’s 
water, while lifts and cranes have been modified to 
render them suitable for its use. Even if there 
were no saving attending the new system, the ad- 
vantage of getting rid of engines, boilers, and 
pumps in warehouses, offices, and hotels, would 
be a sufficient inducement to insure its acceptance. 
But in addition to this, there is a great economy, 
and the cost of the alterations is soon covered by 


the annual saving and the sale of the machinery 
which is displaced. Since the company started 
work the practice of putting pressure lifts into all 
high buildings has greatly increased, and there are 
now over one hundred worked from the mains. In 
addition to lifts the water is used for presses, cranes, 
hydraulic engines, and pumping. For the latter 
wer direct-acting rams are employed which can 

left to run without supervision all night, raising 
water from wells, or from basements to tanks on 
the roofs.” As the company’s plant is comparatively 
idle at night they offer special terms for the supply 
of machinery which runs only after the business 
hours. 


CEMENT FROM Biast Furnace Siac. 

Three kinds of cement are made from blast 
furnace slag. The first, which is really more of a 
mortar than a cement, is produced by taking slag 
sand and grinding it with 15 per cent. of lime and 
15 per cent. of oxide of iron. The grinding is 
generally done wet, and the product requires to be 
used within a few hours of being made, so that its 
employment is quite local. The second cement is 
made by grinding 75 per cent of dry slag sand with 
25 per cent. of dry slaked lime, according to Mr. 
Larsen’s patent. It is essential that the ingredients 
should be reduced to a fine degree of pulverisation, 
and that they should be intimately commingled ; for 
this purpose the inventor uses a machine which he 
calls a ‘‘homogeneiser.” The third cement is 
made according to a process brought out by Mr. 
Frederick Ransome. Equal weights of slag sand, 
and chalk are ground together in a wet state, and 
after being dried, are burned either in a kiln 
or revolving furnace, the process followed being 
similar to that used in making Portland cement. 
The following Table gives analyses of two of the 
cements we have mentioned, and also of two 
examples of Portland cement. 


Analyses of Cements. 
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The first and second analyses are by Mr. J, E. Stead. The non- 
essential ingredients are not given. 


From this it will be seen that the first two cements 
are widely different in their chemical constitution 
from Portland cement, and they are still more dif- 
ferent in their physical condition, for the lime is 
mostly free, the materials not having undergone 
the incipient fusion which Portland cement ex- 
periences. Now in the slag the proportion of lime 
to alumina and silica is about as 39 : 51, while in 
cement it is as 58:31. Therefore, 100 parts of 
slag, including the inert matters, requires the ad- 
dition of 56 parts of lime, or of 100 parts of dry 
chalk or limestone, to provide the constituents of a 
good cement, and this is the mixture used in Ran- 
some’s process. The result gives a product which 
exceeds the strength of Portland cement, and which 
improves by age. Samples seven years old are in 
existence, and show no signs of deterioration. Of 
course the process is only commercially feasible in 
districts where* slag is produced, but there it offers 
a means of turning a useless product into a valuable 
material, and if it be carried out by Ransome’s re- 
volving furnace, the expense for plant is compara- 
tively small. 





TacoMA AND ALASKA.—The Northern Pacific Railroad 
Company has decided to establish a weekly line of steam- 
boats between Tacoma and Alaska. The line was 
opened in April and will be continued through the season 
to October. The steamship Olympia, which was built 
several years since at Chester, Pennsylvania, has already 
been chartered for the service. 





AMERICAN STEAM NAVIGATION.—Thesteamship Olivette, 
built by the Cramps, of Philadelphia, to run between 
Tampa, Key West, and Havana, is about to go into 
service. She is an iron vessel 300ft. in length, with 
triple-expansion engines, and she is expected to attain a 
speed of 16 knots per hour. The cylinders are 23in., 
36in., and 60in. in diameter, with 36in, stroke. The 
Olivette has Scotch boilers with a large auxiliary or 





donkey boiler, 





RANSOME’S REVOLVING CEMENT 
FURNACE. 

IN a previous issue* we gave an illustration and a 
description of the revolving cement furnace, invented 
by Mr. Frederick Ransome, of Rushmere Lodge, 
Mermeadevel, London. <A furnace of this. descrip- 
tion is now in operation at a cement works on the 
banks of the Thames, and on Friday last was in- 
spected by a party of engineers and cement makers. 
It will be remembered that the features of novelty in 
this invention consist in reducing the dried slurry to 
powder, and feeding it in that condition into an in- 
clined rotating cylinder lined with brickwork. Into 
the lower end of this cylinder heated gas and air are 
delivered, and are drawn through by the draught of 
a chimney, producing an intense flame filling the 
entire furnace, and raising it to a temperature which 
may be brought to the melting point of steel if desired. 
The passage of the slurry occupies about half an hour, 
and ra its progress it is continually being dropped 
from the top to the bottom of the furnace, falling 
through the intense flame, so that every particle is 
subjected to the heat over its entire surface, and is 
raised to the point of incipient fusion, at which the 
lime, the silica, and the alumina enter into combina- 
tion with each other, forming a true Portland cement, 
which will neither crack nor blow. 

The most suitable dimensions for a revolving furnace- 
as demonstrated by experiment, are 5 ft. in diameter 
by 25 ft. in length. A cylinder of these dimensions, 
lined with a single course of firebrick set on edge, is laid 
at such an inclination that when running from two to 
three revolutions per minute, it will occupy about half an 
hour in delivering the particles from end toend. The 
material, coarsely crushed in rolls, is fed in at the rate 
of 30 tons to 40 tons per day, and emerges as a red-hot 
powder, interspersed with small lumps, which rapidly 
decrepitate and fall when subject to the cooling action 
of the air. The cooled powder weighs about 110 lb. 
to the bushel, and is then ground in the usual way, 
the final product, when of a fineness to leave a 
residue of 8 per cent. on a sieve of fifty to the inch, 
it ogy bad b. to 125 lb. to the bushel. The grind- 
ing is, however, a much simpler process than that 


~ | which has ordinarily to be carried out, as the cement 


leaves the furnace in a coarse friable powder, and not 
in solid clinker. 

Tests show that the cement made in the revolving 
furnace is of first-rate quality, while Mr. Ransome 
claims, with every show of reason, that it is produced 
with great economy. A furnace measuring 3 ft. by 
15 ft. will turn out as much as a 30-ton kiln, the largest 
now in use, that is about five tons per day, with the 
expenditure of one-half to ead | the fuel. It is 
practically automatic in its action, for an elevator 
raises the slurry from the rolls and another delivers 
the cement to the grinding mill. The gas producer 
is of a very simple description, and is free of all 
patent rights, and the heavy labour of filling the 
kiln, and the still more arduous work of breaking u 
the clinker and removing it, is superseded by self- 
acting machinery. But the feature which appealed 
most strongly to the engineers among the company 
last Friday, was the uniformity of the product to be 
obtained. Given a slurry of suitable composition a 
perfectly regular cement should be the result. The 
speed of the elevator, the rate of revolution of the 
cylinder, and the delivery of the gas, are matters 
which can be kept perfectly uniform all the year 
round, and thus all the conditions of the manufacture 
can be rendered constant. When this is so, a product 
of absolute uniformity will be obtained, which is 
exactly what engineers require. Ina kiln where the 
slurry is burnt in layers, and the draught finds its 
way between the masses, it is certain that part of 
the clinker must be over-burned and part under- 
burned, and this fact is demonstrated by the hard un- 
manageable tailings which come from the grinding 
mills, 





NOTES FROM THE UNITED STATES. 
Pumavetputa, May 29. 

In order to hold as much of the remote steel rail 
trade as possible, Pennsylvania and other railmakers 
are quoting prices at mill at from 39 dols. and in 
some cases down to 38 dols. Negotiations have just 
closed for 40,000 tons of rails for the south-west, which 
two weeks ago it was feared would be placed in foreign 
markets. American makers will sell rails at, practi- 
cally, cost, rather than lose the business. All kinds of 
foreign materials have dropped a little in price. Tide 
water quotations for English Bessemer are 20dols., 
rail blooms 29 dols., billets 30 dols., nail slabs 31 dols., 
steel wire rods 41 dols. Old rails are quoted variously 
from 21 dols. to 21.50 dols., and other finished pro- 
ducts have been offered by brokers representing foreign 
houses at a little off the figures of thirty days ago. 
There is but little anx'ety to take advantage of these 
offers. Receipts continue heavy at New York and 
Philadelphia, and buyers of foreign material are not 


* See ENGINEERING, vol. xlii., page 15 
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disposed to take advantage at present of the low prices, 
The production of anthracite iron at present is 40,873 
tons per week, bituminous iron, 86,822 tons ; charcoal 
iron, 10,819 tons ; total, 138,514 tons from 346 furnaces 
in blast, against a weekly capacity a year ago of 114,335 
tons from 297 furnaces, An increase of 49 furnaces in 
one year, and about 24,000 tons per week. The present 
productive capacity of furnaces is 6,600,000 tons less, 
the deficiency being caused byjthe coke strike in Wes- 
tern Pennsylvania, which, so far, has brought about 
the banking up of about 20 furnaces, and threatens 
the banking up in ashort time of double that number. 
The coke shipments in Pennsylvania, which have been 
averaging from 80,000 to 90,000 tons per week, have 
dropped to 30,000 tons, and will in a few days not 
reach half that amount, There are no present prospects 
for the settlement of the strike, which is due to a pro- 
test against an alleged unjustarbitration. Itwas thought 
afew days ago that the 10,000 miners in the anthracite 
regions would be idle this week, but the producing in- 
terests have made a bold stroke by ordering a suspension 
of production for five days next week, in order, as the 
gave it out, to diminish stocks at shipping points, whic 
amount to about 1,000,000 tons. The companies will 
advance prices by this policy, and later on in the 
season, advance the wages of miners in order to allay 
the discontent, The slight depression in prices of iron 
and steel, excepting bridge iron, for which there is an 
exceptionally urgent demand, has brought out very 
little inquiry as yet, though manufacturing and brok- 
ing interests express the opinion to-day that an active 
summer demand will arise in a few days. The furnace 
production is about equal to current demand, and 
stocks of pig iron are practically an unknown quantity. 
It is estimated that within the next six weeks orders 
for no less than 50,000 tons of structural iron and steel 
will be placed under contract for fall and winter 
bridge building. A great deal of bridge work is to be 
completed in time for the opening of the spring traffic 
in 1888, 








THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society held on May 28, 
Professor W. E. Ayrton, vice-president, in the chair, Dr. 
S. P. Thompson read a ‘* Note on Transformers for Electric 
Distribution.” In the simple algebraic treatment of the 
dynamo several assumptions, approximately true for 
well-made machines, are made use of. The author finds 
that a similar set of assumptions for transformers greatly 
simplifies the algebraic theory. 

1. The iron, copper, and insulation, are assumed good. 
2. The reaction of the secondary on the primary (other 
than that desired) is small. Thus, if the primary be sup- 
posed to be supplied with constant mean current or con- 
stant mean potential difference, this is not to be altered 
by the current in the secondary. 3. No magnetic leakage ; 
so that the coefficient of mutual induction is the geome- 
tric mean between the coefficients of self-induction. 4. 
The quantities of copper in the primary and secondary 
are to be equal. These assumptions are shown to be 
legitimate, and the ratios of resistances, electromotive 
forces, currents, and coefficient of self-induction, are ex- 
pressed in terms of the ratio of the number of convolu- 


tions, which ratio is represented by p = se From analogy 


with the dynamo it is shown that E = —____---—_— E, 
V/R, +w L?, 
where w = 27 n, E, and E, the electromotive forces of 
the primary and secondary respectively, and R, and L, 
the resistance and self-induction of the primary coil. If R, 


be negligible the above reduces to Ez = —® ! 


Not let P 


since i = ptand M= v/i;h.. 


The latter part of the paper contains a general investi- 
gation of two neighbouring circuits both having self- 
induction, and it is shown that the effective resistance of 
the primary is increased, and the self-induction decreased 
by closing the secondary circuit. Mr. Kapp said the in- 
vestigations assumed the coefficients of induction to be 
constants, and that the phases of current in primary and 
secondary were opposite. The former being by no means 
true, he asked, what values were to be taken? and he 
believes the phases of current are not opposite in ordinary 
transformers. Mr. Swinburne protested against the use 
of formule to calculate the inductions when the required 
data could be obtained much more accurately from Dr, 
Hopkinson’s curves on Magnetisation of Iron. He also 
thought the curves of sines did not nearly represent the 
current curve for ordinary machines. 

Mr. Bosanquet thought the effective magnetisation of a 
transformer would be different to that of a dynamo, for 
in the former permanent magnetism was not utilised. In 
reply to Mr. Kapp and Mr, Swinburne, the author pointed 
out that as the coeflicients of induction enter in both 
numerator and denominator, it would not matter which 
set of values were taken if the resistance was small com- 
pared with w L; and that self-induction tends to smooth 
out irregularities in the current curve. Professor Ayrton 
described a method of regulating a series transformer 
devised by himself and colleague some two years ago, 
based on analogy with a compound dynamo. Referring 
to the variation of L with current, he sketched a curve 
connecting them, obtained by Mr. Sumpner at the Central 
Institution, and mentioned that the electromotive force 
curve of a Ferranti dynamo is an exact sine curve. He 
believes problems involving alternating currents would 





be greatly simplified by using a new set of measurable 
quantities, such as will render the equations as simple as 
possible. At Professor Thompson’s uest Professor 
Ayrton exhibited a lecture experiment illustrating the 
action of transformers. The secondaries of two ordmary 
induction coils were joined in series through long fine wires 

and an incandescent lamp placed in the primary circuit of 
one, lighted up on ne ma the primary of the other 
coil, in which a battery was placed. 

“On Magnetic Torsion of Iron Wires,” by Shelford 
Bidwell. This is an account of experiments made on 
the twisting produced by sending a current org Ag 
netised iron wires, and the author shows that Wiede- 
mann’s explanation of these phenomena (by assumin 
a difference in molecular friction at the polar an 
lateral surfaces of magnetised molecules) is unsatis- 
factory. The wires were magnetised longitudinally 
by means of a solenoid, in the axis of which the wires 
were suspended. To obtain constant results it was 
found necessary to demagnetise the wire between the 
observations. This is done by reversed currents of 
gradually decreasing strength, and a simple arrangement 
of rheostat and commutator devised for this purpose 
was exhibited, 

Two sets of experiments were made, in which the 
current in wire or solenoid was kept constant, whilst that 
in the other was varied. The amount of twisting does not 
increase continuously when the currents are increased, 
but attains a maximum when the inclination of the helix, 
representing the direction of magnetisation, is inclined 
at about 33 deg. to the axis of the wire. When the current 
in the solenoid was kept constant and that in the wire 
increased, permanent deflections remained on stopping 
the current. Forsmall currents in the wire this deflection 
was diminished on starting the current, whilst stronger 
currents increased the deflection. For some intermediate 
value of the current nochange took place, and this value 
was dependent on the current in the solenoid, Ex- 
periments were shown illustrating these phenomena. 





REGENERATIVE GAS FURNACES, 
To THE EpiTor oF ENGINEERING. 

Srr,—Although present at the a part of the meeting 
of the Iron and Steel Institute on T ner | of last week, 
I regret that engagements prevented me from stopping 
for the discussion of Sir Bernhard Samuelson’s paper 
** On the Steel Works at Terni,” when Sir Lowthian Bell 
said that he was not favourable to the application of the 
regenerative gas furnace for heating steel, giving as his 
reason for that opinion, that the waste heat from solid fuel 
furnaces could be utilised for raising steam. Had I been 
present I would have spoken on this subject to the effect 
that since heating by radiation has been introduced, the 
application of the regenerative gas furnace to the heating 
of steel or iron is made with much greater advantage than 
Sir Lowthian Bell seems to be aware of. One or two of 
the improved furnaces may be made of sufficient size and 
productive capacity to replace a dozen or more regenera- 
tive gas furnaces heated by contact, likethose Sir Luwthian 
Bell must have had in his mind when he spoke ; in fact, 
sufficient to do all the heating required for a powerfu. 
mill. Under these conditions the cost of construction of 
regenerative gas heating furnaces is much reduced, and 
would compare favourably with that of solid fuel fur- 
naces, while the saving in fuel, realised by their use, may 
be estimated from the circumstance that a regenerative 
gas furnace having a chamber 14 ft. by 10 ft. was altered 
to a chamber 42 ft. by 14 ft., thus quadrupling its 
capacity, while maintaining the gas supply tube, valves, 
and regenerators as for the smaller chamber. After some 
experience with this improved regenerative gas heating 
furnace, several similar heating furnaces were built at the 
same works, 

In this improved furnace several chambers may be pro- 
vided by means of dwarf walls (a little higher than the 
materials to be heated) over which the flame travels from 
end to end of the furnace; these dwarf walls are merely 
introduced to prevent dispersion of heat from the hotter 
to the colder metal when a mill has to be supplied with 
metal continuously, and the chambers would therefore 
contain metal in all stages of heating. Be 

Moreover, with radiation furnaces the cost of repairs is 
so considerably reduced that heating furnaces may be said 
to scarcely require any repair at all ; and there is a further 
important saving in metal, owing to the flame not coming 
into contact with it. In this respect the improved re- 
generative gas furnace is as economical as soaking pits. 

I am, Sir, your obedient servant, 
Joun Heap. 
12, Queen Anne’s Gate, Westminster, S.W., June 1, 1887. 


THE OTTO AND ATKINSON GAS ENGINES. 
To THE Epitok oF ENGINEERING. 

Srr,—We thank Professor Unwin for his courteous 
letter published in your issue of the 20th, and regret that 
even one or two of our adjectives annoyed him. We do 
not wish to wage a paper war, but feel ourselves obliged 
to comment on some of Mr. Atkinson’s statements, as 
made in his last letter. If any engineer can see ata glance 
that his engine is better than ours, because he is pleased 
to cramp up an Utto diagram and stick it down on one of 
his so as to make his look much the bigger, are we not 
justified in trying the same experiment ? The inclosed 
diagram shows a 4 horse-power Otto and a 4 horse-power 
Atkinson, so arranged as to represent as nearly as a dia- 
gram can represent, the power developed in each ignition. 
All is accurately to scale, the lengths being proportionate 
to the stroke and the heights to the pressure. This dia- 
gram in itself contradicts Mr. Atkinson’s statement that 
the pressure in his cylinder is greater than in the Otto, 
but he seems still to be guided by the ancient Otto dia- 
gram which he was good enough to put before your readers. 








The average pressure in an Otto diagram is 701b., not 
52.9 lb. as represented by him. We are unable to see 
with Mr. Atkinson that his engine is superior in the 
lower powers. We inclose an accurate Table of tests we 
have just made. Let the figures speak for themselves. 
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4 Horse-Power Otto 4 Horse-Power Atkinson 











Engine. Engine.* 
| | 
Gas per Hour _ | Gas per Hour 
rep wees per Brake we per Brake 
‘ | Horse-Power. ‘ Horse-Power. 
maximum | cubic feet maximum cubic feet 
6.4 23.3 5.25 22.11 
z 24.1 | 
% | 26.1 q 27.24 
27.2 } 
} 30.8 | 3 37.04 
| 35.5 
No work. 27,5 ft. per hour.| No work. 


a ft. per hr, 





oe From | Professor Unwin’s report. 


They show greater economy than the Atkinson in all 
except maximum load, and are obtained in an ordinary 
Otto engine. Simplicity and durability have to be con- 
sidered as well as economy. 
Yours faithfully, 
CrosstzY Brotuers, LIMITED. 
Openshaw, Manchester, May 25, 1887. 








HELICAL JOINTS FOR BOILERS. 
To THE Eprror or ENGINEERING. 
Sir,—Permit meto say a few words concerning the 
strains on helical joints of cylindrical boilers, and to sub- 
mit a general formula for the same, To facilitate calcu- 
lation, I use the following simple abbreviations : 


=the angle which the helical seam makes with the 
transverse. 
r=radius of boiler shell. 


Now, in the figure, let AB be the axis of the boiler, 


i} and C D the helical seam. In C D take two points EF. 


It is — to find the total pressure acting upon the 
riion E F of the helical seam, and in the Sicection of 
its least strength, which will be that of a tangent at right 


A 


D 


cr a 





B! 4243 


angles to the seam as indicated by the dotted line. From 
E and F let fall perpendiculars to A B, meeting it in points 
H and I res ively. 
elines H I, I F, FE, EH will inclose a helical sur- 
face resembling that of a screw propeller blade. 
The projected area of this surface which receives eer 
- arene to the seam (i.e. in direction of dotted line) 


H I sin 6+ Hl 
sin 





f 0, pat x Fx (sin? @+1) (1) 
E E the length of seam opposed to this pressure, 
-HIi. : (2) 
sin 0 
Dividing (1) by (2) we get 
5 (sint+1) . . « (3) 


which represents the pressure area to each unit of length 
of seam, and will serve as a general formula for obtaining 
the relative strain on seams of any inclination. 1 

By the differential calculus the maximum and minimum 


values of 5 (sin? @+1) occur respectively when @= 


90deg. or 0 deg., i.¢., when the seam is longitudinal or 
transverse, it being in the former case=r, and in the 


latter “, 
2 
For the much discussed 45 deg., 5 (sin? 6+1)=#r. 
The relative strength, therefore, of similarly rivetted 
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seams at angles 0 deg. (transverse), 45 deg., and 90 deg. 
(longitudinal) will be 
2:1.83; 1. 

To find the inclination of a helical seam which will 
support as much boiler pressure as the solid plate at 
weakest part of shell. 

Let x be the percentage of the strength of seam to 
strength of solid plate. 

7 C_?y: 
—. =.. (sin? +1), 
100 3! 7h 
22—100_.. 
—___——=sin? 0, 
100 4 


vy /2 z—100=sin 6, 
U is, therefore, an angle whose sine= 5 /2 2-100. 


Yours, &c., 
FANTOME, 





To THE Eprtor or ENGINEERING. 

Srr,—Your correspondent Mr. Nicolson, in your issue 
May 27th, very kindly set forth before your readers his 
‘*notion,” supplemented with sketches of joints for 
boilers, and for the diagonal joint he claims 95 per cent. 
as calculated by his method. Now as the Board of Trade’s 
rules are paramount, kindly hear me whilst I apply them 
to the case of his diagonal joint. 


We have®s— ; *100_¢g= percentage of joint compared 


with solid plate. 

And we ba x 1.75=87 = percentage of 
strength of rivets as compared with solid plate. 

Here is shown a preponderance of rivet strength, conse- 
quent on value of double shear. Supposing that the 
Board of Trade would pass this jount in the first stages, 
the joint would pass water in their ordeal of the hydraulic 
test, for unless the inside rows of rivets would be sufficient 
to make it tight the outside rows would certainly not keep 
it tight—in a word it could not be “‘caulked.” The outside 
sane ye are far too great. Therefore this joint would not 

adopted in practice, even if the caulking edges of land- 
ings were slotted ‘‘by the way,” as shown in example, 
page 490 concurrent issue. But if Mr. Nicolson had 
adopted a double-rivetted lap joint instead—keeping to 
same thickness of plate, #in., same diameter of rivet, and 
same pitch of inside row=34 in.—the joint would come 


out 7 =.68=plate strength ratio, and 
-7854*2x100_ py. . 
3h x.75 =,.67=rivet strength ratio. 


Such a joint would be tight and a good one. 

Now, I maintain that the ratio of strength of a diagonal 
joint at 45 deg. rake is to a longitudinal one of similar 
description as 1.41 : : 1, that being so, we havel : 41 : : 67 
per cent. : 94.47 per cent. the strength of the diagonal 
joint compared with a longitudinal section through the solid 
plate, thus agreeing with Mr. N. so far. 

It would be a matter of supererogation on my part if I 
said any more regarding the points as exemplified by 
Figs. 2 and 3, than that they could not (with proportions 
shown) be made tight. 

In the last paragraph Mr. N, says: ‘‘I should say sec 
6 times the longitudinal is the fairest pitch to take for the 
diagonal joint.” It is easy to prove (even without looking 
up table of sines, &c.) that the secant of 60 deg. =2, the 
longitudinal of course being radius=1. Now supposin 
that a pitch of 34 is about a proper one for # in. plate wit 
lin. rivets, Mr. Nicolson argues that 6} in. pitch would 
be the “‘ fairest” for a diagonal seam of 60 deg. Absurd ! 

i am sorry to see that Mr. Caine wasted his mathe- 
matics in his gymnastical endeavours to prove that 2 and 
2 are equal to 4. If he will kindly turn to issue of March 18, 
page 248, he will see my letter regarding transverse and 
axial strains, and perhaps the demonstration given therein 
will meet with his approval. 

arding transverse strains in cylindrical boilers, let 
Mr, Caine take the extreme cases, such as a threepenny 
bit and a lead pencil and draw his conclusions—both are 
cylinders. And referring to his typical semi-cylinder and 
the flat plate firmly rivetted, &c., then filled with water 
under great pressure, &c. 

I can assure Mr. Caine that I am not one of those who 
believe that a corrugated piston would, by virtue of in- 
creased surface, develop, more power than one with a flat 
surface, but I do believe that his semi-cylinder would 
under moderate pressure move (and with a vengeance too, 
perhaps in a manner detrimental to Mr. Caine if he was 
standing by during the ordeal of testing), unless he took 
necessary precautions to prevent rupture, 

Mr, Caine says want of time precludes him from in- 
vations my diagram. Well, he had time to write two 
letters. He says he does not find any reference to rivetting 
in my latest investigation—let him look up my letter of 
February 25, and he will learn i* is not my “ latest in- 
vestigation”—in the sense he wants toconvey. If Mr. 
Caine will study the problem properly he will doubtless 
see that there will be no necessity for removing and weld- 
ing iron, and that rivetting has nothing whatever to do 
with the problem in discussion. 

As the remainder of Mr. Caine’s letter is more or less to 
the read I will not refer to it, but I must say that he 
laid himself open to being accused of showing by ocular 
demonstration (as exemplified in his letter of April 15) 
that the sum of three angles of a triangle is /ess than 
two right angles. Yours very truly, 

Cork, May 30, 1887. R. Hartianp. 


To THE Eprror or ENGINEERING. 
Sin,—Replying to Mr, Nicolson’s letters (pages 469 and 
504) we wish to remark that the differences between his 
results and ours are obtained by his increasing the pitch 








of rivets of diagonal joints in a manner which appears to 
us to be inadmissible; for a ring joint his formule, if 
applied, give the startling result—no rivets at all. We 
think the rivet pitch of diagonal joint should be the same 
as for a corresponding longitudinal joint. 

The manner in which Mr. N. has gone into this matter 
is most praiseworthy, and he deserves the thanks of your 
numerous readers for his contributions. 

We are, Sir, your most obedient servants, 
THOMAS ALEXANDER. 
ARTHUR W. THOMSON. 
79, West Regent-street, Glasgow, May 31, 1887. 








RAW “BASIC SLAG” AS A MANURE. 
To THE Epitor oF ENGINEERING. 

Str,—I beg to offer this, in succession to my letter of 
25th February, as both originated by your able article 
“Chemistry of the Basic Steel Process,” which appeared 
in ENGINEERING on the 3rd September, 1886. 

This matter is, undoubtedly, of public interest, since 
the yearly production of ‘‘ basic slag” is already reported 
as 394,000 tons, about one-fifth of which belongs to this 
country. It is, therefore, not surprising that in several 
Englis. pepers of this year the name of Dr. Wagner has 
appeared in connection with his experiments carried out, 
on laboratory scale, at Darmstadt, with the idea of 
utilising the “basic slag” or ‘‘ cinder” inconveniently 
accumulated in Cleveland. 

The plan of this new industry, to the ordinary reader, 
seems to be very simple, as it consists only in grinding 
this slag to a certain fineness and in then selling it as a 
good and cheap manure, as it is strongly stated, on the 
ground of ‘over 300 experiments at Darmstadt experi- 
mental station and on fields elsewhere.” But a metallic 
canvas as fine as 10,000 meshes in 1 square inch, and of 
extensive area, so as to sift a sharp, hard, and sulpho- 
phosphorous material, at the rate of over 200 tons daily, 
forms a real shadow to that apparently simple plan. 

However, this powder, although, in fact, only a raw 
material, yet must have marvellous properties, being, first 
strongly recommended “for corn, turnips, &c., on all 
common dry meadows and arable soils,” as well as ‘‘ for 
moist, peaty, and marshy grassland.” Thus, it would be 
good for all plants and every land, as no exception is 
made; secondly, it is described as ‘‘ requiring no treat- 
ment,” yet it is recommended to be mixed with super- 
phosphate, which is acid, and even with stable manure, 
although this powder issold as ready phosphatic manure, 
and is also known to expel the nitrogen in the form of 
ammonia from ammoniacal salts, which exist in stable 
manure and constitute its chief agricultural value. 

Then the statement that “it requires no treatment 
with acids,” appears to be only an attempt to transfer 
to the farmers, as purchasers of this marvellous powder, 
the risk of infringing several] existing patents, in addition 
to the deterioration of their own manure, 

Under such circumstances this communication is made, 
being called forth by Dr. Wagner’s pamphlet, ‘ Die 
Thomas schlake ihre Bedentung als Diingemittel,” Darm- 
stadt, 1887. (*‘Thomas’s Slag: its Importance and Use 
asa Manure.) This work, of sucha recent date, opens 
with following words: ‘‘No other manurial question is, 
at present, of such a great importance to national economy 
as that of Thomas’s slag manure.” 

Hence the necessity of seeing whether the proposed 
plan comes really up to the mark of ‘‘national economy ?” 

Such a necessity is increased by Dr. Wagner's further 
statements, contained in that short preface to his pamphlet, 
in following words : ‘* Upon the relative value of Thomas’s 
slag—t.e., upon a proportional value of the phosphoric 
acid in Thomas’s = to the phosphoric acid in other 
manures, and especially in the superphosphate—experi- 
ments carried out on fields failed to bring any certain 
result, Also, they could not bring it.” 

Then, in such a case, how can ‘Thomas’s powder be con- 
sidered as a mercantile article when the agriculturist 
cannot verify its value on his own field ? 

However, the above statement of Dr. Wagner clearly 
disposes of the professed successes on fields. It remains 
now to be proved whether Dr. Wagner’s experiments on 
the laboratory scale have been successful. They lasted 
three years, bringing following results : 

In 1884 the average from four experiments shows the 
proportional value of raw “ basic slag,” as 19 in com- 
parison with 100 of superphosphate. Such a result 
obtained in a greenhouse speaks for itself, and it was 
rejected. 

{In 1885, out of four series of experiments, two series 
were rejected and the average result from selected, or 
best cases is represented by comparative figures in weight 
and in money. The proportional quantities are stated on 
page 30 : 

When superphosphate is equal to 1 or 50 pfennigs. 
Fine Thomas’s powder é Bh. ssi Mh: 
Coarse ” ” 5.64, 9 ” 


In 1886, out of four series, one series has been again 
rejected (eighty-six experiments), and the average esti- 
mated (by some new arithmetical method) from best 
cases, is represented by relative values: 


When superphosphate is equal to 10C 
Raw Peru guano is equal to bie 30 
Steamed bones + ste eat aia 10 
Coprolites a me on nay 9 
Finest Thomas’s powderNo.I.isequalto 61 
Medium i . »” 58 
Coarse Weere ois 13 


” 

Such unsatisfactory and irregular results indicate a 
difficult case, even for an agricultural laboratory, pro- 
vided with necessary means and desired materials so as 
to properly test soils, manures, plants, as well as to main- 





tain the course of vegetation more regular, than it ever can 
practically exist. Yet Dr. Wagner, amongst many im- 
portant omissions, does not say what has become of the 
remaining phosphoric acid, which has not been exhausted 
by the first crop, viz. : He does not say what part of this 
acid from each of the manures under experiment, ran 
away with drainage, and what part remained in the soil 
for the following crop. Until the manuring power is 
exhausted the experimental investigation of any manure, 
is evidently not concluded. Consequently, such experi- 
ments not being concluded, practically have no value. 

The experimental mode of testing a manure looks well 
on paper. Unfortunately it requires many years of ob- 
servations, which, as a rule, are not of ordinary character ; 
for instance, the most important experiments referring to 

hosphatic manures, were carried out by the Duke of 
Richmond. They lasted about twenty years, until this 
great agriculturist demonstrated, and defended that 
modest remark of Th. de Saussure made in 1804: 

** Le phosphate de chaux contenu dans un animal ne 
fait, peut-étre, pas le +5 partie de son poids, personne ne 
doute cependant que ce sel ne soit essentiel & la consti- 
tution de ses os. J’ai trouvé ce méme sel dans les cendres 
de tous les vegétaux ot je l’ai recherché et nous n’avons 
oneyy raison pour affirmer qu’ils puissent exister sans 
ui. 

(The phosphate of lime contained in an animal does not 
form, perhaps, ;§) part of his weight, yet no one doubts 
that this salt is essential to the constitution of its bones, 
I found the same salt in ashes of all plants in which I 
looked for it, and we have no reason to affirm that they 
could exist without it.) 

This mode of investigation is also expensive, even in 
hands of very sagacious and experienced men, because 
plants do not grow always as we like, and each fault in 
the plan, or the change of experiment, means the loss of 
the whole period of vepeetoe. as it is clearly demon- 
strated by the course of Dr. Wagner’s experiments. 

Are they really wanted in order to find the commercial 
and agricultural value of Thomas’s powder ? 

Certainly not in our time ; because owing to the exten- 
sive investigations upon the life of plants and animals 
carried out in this century, Thomas’s powder, like any 
other manure, can be estimated, with sufficient accu- 
racy, taking into consideration the current price of 
useful, of detrimental, and of inert matter, which consti- 
tute a proposed manure. Such a constitution must be 
known before any experiment on the field or in the labo- 
ratory can be reasonably attempted. 

Useful parts, looked for in any manure, are only two: 
(1) The ordinary, or the three-basic phosphoric acid, and 
(2) the combined nitrogen, almost in any form; because 
phospherus and nitrogen eae together in our plants, 
so that, in most cases, the arable soil requires the restitu- 
tion of these two elements, removed with plants. Detri- 
mental, means any matter capable of expelling from the 
soil these useful elements, phosphorus and nitrogen. The 
inert, are all substances, as silica, clay, &c., even the 
manure itself, when it comes as an unnecessary excess to 
the soil. 

That method of estimation is, really, scientific and 
simple. It is also in daily practice, to the satisfaction of 
agricultural and commercial men, so as to be a real guide 
in special cases, as well as to the ‘“‘ national economy.” 

hy has not Thomas’s powder been tried first by that 
method, although this slag has existed since 1878-9 ? 

One probable reply may be, that the real constitution 
of that powder (raw cinder) is not yet established. 

r. Wagner properly began _ his pamphlet by the first 
chapter, ‘ at is Thomas’s Slag?’ But he shows there 
only 85 parts out of 100 parts, andsays nothing about the re- 
maining 15 parts. It is alsoan open question* as to the real 
existence of phosphoric acid in these 85 parts. This 
doubt is also supported by the fact, witnessed by Dr. 
Wagner, that he received for his experiments some slag 
of that description, which contained no phosphoric acid 
at all, cr only 5 per cent. in some other cases, y 
should such a mishap occur if that acid should be really 
formed in the Thomas converter? 

In the same chapter Dr. Wagner describes the course 
of chemical reaction in Thomas’s converter. He thinks 
that “the oxygen, from supplied air, transforms the 
manganese into oxide of manganese, the silicon into 
silica, the carbon into carbonic acid, and in the end, 
by enormously increased temperature, the phosphorus is 
transformed into phosphoric acid.” But saying this, he 
evidently. forgets that carbonic acid is an incombus- 
tible. Yet the gaseous matter flowing out of the con- 
verter burns visibly, and forms a long and brilliant flame 
even outside the converter. He forgets also that the 
phosphoric acid, being volatile only at a red heat, would at 
that ‘‘ enormously increased temperature” run away with 
the carbonic acid, so they both would have no time to com- 
bine with lime or other matter. 

Having no satisfactory reply to ‘‘What is Thomas’s 
Slag?” in Dr. Wagner’s aamubieks we take from other 
sources the most sanguine view upon the constitution of 
Thomas’s slag, viz., that which has been communicated | 
Herr Hilgenstock, of Hirde, 1886, and has met wit 
the approval of steelmakers in Germany, as representing 
an average composition of raw basic slag as follows : 


TaBLeE I, 
Protoxide of iron .. e we is aa ois i 
. lime .. % ad + “i on 48 
” magnesia .. pe ot vs sé + 
» silica.. < oe be te és 6 
Phosphoric acid .. ee ‘ ne rt 20 


Plus 1 per cent. of sulphide of lime and a small amount 
(2 per cent.) of alumina left out, as not being of any 








* “Chemistry of the Basic Process,” ENGINEERING, 





February 25, 1887, page 189. 
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importance in the basic slag. 
tember 3, 1886, page 216). 

Then, if this analysis is as correct as it appears by its 
total, and if it represents the real composition of the raw 
slag, as Herr Hilgenstock said, the manurial value of such 
a material can be scientifically estimated by dividing its 
constituent parts into three groups, showing respective 
quantities of (I.) useful, (II.) inert, and (III.) detrimental 
substances, according to the following : 


TaBLe ITI, 


(+) I. Four-basic phosphate of lime 52 
0) I Silicate of alumina .. 8 
(0) HL. Sulphide of lime 1 
Free lime (48—32) 16 equiv. to 9.71 of ammonia 

(-)1 § Protoxide of iron o« , oa 6.61 Ps 
” 


(See ENGINEERING, Sep- 


manganese 65 ,, 2,36 ” 
- magnesia © 255 3.40 9 
Total 100 © 5 22.08 ” 


In forming this Table we used the quantities from 
the Table I., and we admitted also Herr Hilgenstock’s 


and Dr. Wagner’s views, viz., that all phosphoric acid in | 


the raw slag is combined only with lime, so as to form 
four basic phosphate of lime (4 CaO, P.O), in which the 
proportion of acid is 100 to 160 of oxide of calcium, or 32 
of such an oxide to 20 parts of phosphoric acid. Further, 
we admitted that the silica there is free, or combined with 
alumina, and as sand or clay in the soil forms the inert 
matter. To the same group we joined sulphide of lime on 
account of its small quantity. ‘Che remaining 16 parts of 
lime with other oxides form the III. group or the detri- 
mental group ; because all these bases, being unsaturated 
and fixed bases, are manifested by the strongly alkaline 
state of the raw slag, which turns a red litmus into blue; 
as well as by the fact that they really expel free ammonia 
from ammoniacal salts. 

Under such circumstances that group must be con- 
sidered, by any thoughtful agriculturist, as a detrimental 
group, because, sooner or latter, he must supply, in some 
form, the nitrogen equivalent to the quantities of am- 
monia, which are calculated and put on the side of each 
oxide in the Table II. ; otherwise the agriculturist would 
ruin his soil or stable manure in that proportion. 

The effect of that group is a serious danger, although 
it is marked by flourishing vegetation, at first, capable of 
deceiving the observer. The stimulating effect, which free 
ammonia exercises upon plants, has been known, since the 
time of Davy’s ingenious experiment, when he filled up 
a retort of about three pints capacity with ordinary 
stable manure and directed the gases escaping therefrom 
under the roots of his grass. This fact may stand also for 
the reason of such a marvellous effect of Thomas’s powder 
inthe first period of vegetation, observed by Dr. Wagner 
(that the fine Thomas’s powder brings, during the first 
period of vegetation, twic3 as heavy a crop as the Peru 
guano, &c., page 39, Dr. Wagner’s pamphlet.) : 

With the help of the Table II., provided with signs 
(+), (0), (—) to indicate arithmetical operations, any 
agriculturist can make an estimation of Thomas’s powder 
as scientifically as that based upon the analyses of Herr 
Hilgenstock. He may also get a practical estimate, as cal- 
culated from the current price of phosphoric acid, in form 
of superphosphate and of ammonia, the standard of which 
for the agriculturist is the market price of sulphate of 
ammonia. 

We make such an estimate, for example, taking the price 
of the useful part (phosphoric acid) in the raw basic slag, 
as its phosphoric acid would be equal to the best super- 
phosphate, or as much as 5s. per unit. In that case the 
value of the first group per ton of Thomas’s powder con- 
taining 20 units would be 20 x 5=5i., apparently going into 
the pocket of the agriculturist, against about 10/. out of his 
pocket, because that is about the lowest price (10/.) of one 
ton of ordinary sulphate of ammonia, containing 22 per 
cent, to 25 per cent. of caustic ammonia, which, according 
to the Table II., is expelled by about an equal quantity 
of raw basic slag. 

In addition to that loss (5/.), comes, of course, the price 
of this powder, with all other risk and expenses, because 
the slag actually contains less of phosphoric acid, and 
therefore more of unsaturated bases than the amount 
which for this calculation was admitted, and as the agri- 
cultural value of phosphoric acid, determined by Dr. 
Wagner in the best Thomas’s powder, is much under the 
value of phosphoric acid in superphosphate. 

Such adjustment of current figures and the practical 
balance easily can be established, with help of Table IL., 
for one ton of this raw material. This obtained result, 
multiplied by the number of tons, will provide the evidence 
of each special case what actual loss the use of this cheap 
(?) manure is likely to entail on the landowner. 

Reflecting on the value of Dr. Wagner’s plan, from the 
point of ‘‘national economy,” the real meaning of the 
‘Table II, cannot be disregarded, because not only by 
Herr Hilgenstock’s and other analyses, but as matter of 
fact, manifested by expulsion of ammonia, that Table, 
or others like it, represents comparatively the improve- 
ment and the deterioration of the soil upon which depends 
the very existence of man. 

The question, therefore (whether Dr. Wagner’s plan 
comes up to the mark of “‘ national economy ?”) resolves 
itself, in face of Herr Hilgenstock’s analyses, to the 
following: We know, from ready commercial offers, that 
the agriculturist of this country can be supplied with raw 
basic slag, in fine powder, at the rate of over 50,000 tons 
yearly. But who will supply over 500,000/. yearly for the 
Corresponding loss of the nitrogen expelled from the soil, 
besides making good all other expenditure? 

_The case in Germany appears to be more than four 
times worse, because steelmakers there, as Dr. Wagner 
Says, can supply about 200,000 tons of basic slag in 
powder yearly. But what means exist there to supply 
the 2,000,000/., which would be necessary to maintain 





the fertilising power, or the efficiency of phosphoric acid 
in the soil ? 
I remain, yours faithfully, 
ALEXANDER 
65, Gracechurch-street, E.C. 


BROWNICKI. 








THE HERBERTZ CUPOLA. 
To THE Epiror oF ENGINEERING. 

Srr,—In ooking over your interesting description of the 
Herbertz cupola, I was particularly struck with Dr. Ad. 
Gurlt’s chemical explanation of its efficiency as being the 
quaintest thing that has appeared in your columns for 
some time, and I just call your attention to two points, 
leaving more able chemists to answer them, and to di 
with the remainder according to its merits: 

1. On what authority does the learned doctor rely in 
assuming that the compression due to a pressure of from 
8in. to 10in. of water has such a marked effect on the 
affinity of oxygen for carbon, and whether he has observed 
similar phenomena in his own firegrate when a barometric 
variation of twice the amount has taken place within a few 
ours ? 

2. Apart from the obvious impossibility of oxidising 
“silica” at all, do Messrs. Tangyes claim that their cupola 
is the most efficient in the market for burning all the silicon 
out of their customers’ pig ? 

A really scientific explanation of the economy recorded 
would be a valuable addition to our knowledge of iron- 
founding, and I trust that among your numerous readers 
well up in such subjects one at least may be found with 
pnnteleg more reasonable to say than Dr. Ad. Gurlt, of 

oun. 

I am, yours faithfully, 
Prroy J. NEATE. 

Medway Works, Rochester, May 23, 1887. 





GOVERNING MILL ENGINES. 
To THE EDITOR OF ENGINEERING. 

Srr,—I have read with very considerable interest the 
notice of the mill engines built by Messrs, Miirky Bro- 
movsky and Schulz, of Prague, in yourissue of this week. 

Doubtless there is much merit in these engines, but the 
one startling claim is perfect governing. Why. should any 
one mar a great success by claiming too much forit? The 
writer of the article broadly states that this engine will 
not vary one per cent. from any rs speed, although it 
drives a constantly changing load, and is subject to ordi- 
nary variations in boiler pressure. Can he possibly know 
what he is writing about? Did the experts who certified 
“that no variation in speed under changing load was 
visible during ten hours’ close observation,” know how to 
observe ? 

I have had considerable experience in this matter, and 
claim to know what I am writing about, and am anxious 
to write with a view to get at truth, and would hazard a 
suggestion that if the Moscrop recorder were attached to 
the engine at Herr Elrich’s works, it would not require 
ten hours’ test to show a one per cent. variation, probably 
ten minutes would be more than ample. 

I am prepared to expect that the test would be a fairly 
favourable one ; but why should a good thing be altogether 
spoiled by exaggerating its merits? 

I broadly state my belief that what is claimed, is out- 
side present possibilities, 

If I am wrong, and this engine can be proved to do 
what is stated, there is quite a big opening for it in this 
neighbourhood, and I will do all I can to put it before the 


users, 

The neighbouring town of Bolton is now suffering from 
a strike amongst the engineers; the dispute betwixt 
masters and men will end in an unexpected way (as the 
business of the hitherto well-known Bolton engineers will 
go to Prague) if the governing feat named in your article 
can be accomplished. ours truly, ; 


ConsuLTING ENGINEER. 
Manchester, May 28, 1887. 





FRENCH WIRE NAILS. 
To THE EDITOR OF ENGINEERING. 
Srr,—Could any of your readers give me the names and 
addresses of the best makers of fine ‘‘ French wire nails” 
or *‘ gimp-pins ?” Yours truly, 
June 1, 1887, ENGINEER. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was depressed last Thursday, and prices suffered a de- 
cline all round. Scotch warrants lost 2d. per ton; Cleve- 
land iron receded 3d. per ton; and hematite iron closed 
34d. per ton lower than on Wednesday. The cash prices 
offered by buyers at the close in the afternoon were, re- 
spectively, 41s. 44d., 34s. 3d., and 43s. 44d. (lowest). On 
the following forenoon business was done in Scotch war- 
rants at 41s, 4d. to 41s. 5}d. cash, and buyers’ cash prices 
at the close in the afternoon were—Scotch iron, 41s. 6d. 

r ton; Cleveland warrants, 34s. 6d.; and hematite 
iron, 43s. 74d. (lowest) to 43s. 9d. Monday[was another 
dies non in the “iron ring,” owing to the occurrence of 
Whit Monday, which the brokers and merchants seemed 
to be very desirous to observe asa holiday. Yesterday’s 
market opened firm, but prices eased away again; the 
closing quotations, however, were fractionally higher 
than those ruling at the close on Friday. Scotch iron 
closed 4d. per ton higher, and Cleveland warrants were 
3d. per ton up, but hematite iron showed no change in 
price. The market was comparatively flat this forenoon, 
and prices of warrants declined all round, but in the 
afternoon both Scotch and Cleveland warrants improved, 
the former closing at 41s. 8d. and the latter at 34s. 74d. 
cash buyers. The price of hematite iron remained de- 











pressed up till the close. There is no change to report 
in respect of the general demand for iron, which, as is 
usual at this season of the year, remains quiet. Only a 
moderate amount of business is reported from day 
to day, and even that chiefly is limited to transac- 
tions between members of the trade. The shipments 
of pig iron continue to be small and unsatisfactory. 
Those for last week amounted to 7408 tons, as com- 
gored with 6223 tons in the preceding week, and 
887 tons in the corresponding week of last year. 
They included 700 tons for the United States, 1012 tons 
for Canada, 350tons for Australia, &c., 100 tons for France, 
950 tons for Italy, 280 tons for Belgium, 240 tons to 
Spain and Portugal, smaller quantities for other coun- 
tries, and 2141 tons coastwise. Up till the end of last 
week the year’s shipments amounted to 159,577 tons, or 
820 tons under the total recorded at the same date last 
year, and upwards of 34,090 tons short of those reported 
at the same time in 1885. The imports of Cleveland pig 
iron into Scotland for this year stood at 141,754 tons last 
Saturday, or 14,470 tons of an increase upon the ship- 
ments up to the same date last year. Very little business 
is doing in the leading brands of makers’ iron, the prices 
of which remain practically unchanged. The market has 
now been very s y for a considerable time, and that 
fact seems to have begotten the notion in the minds of 
many speculators that prices have for the present touched 
the lowest level. There are still 81 blast furnaces in 
actual operation, as compa‘ with 89 at this time last 
ear, and 91 two years ago. The stock of pig iron in 

essrs. Connal and Co.'s public warrant stores stood 
at 878,721 tons yesterday afternoon, as against 875,922 
tons yesterday week, thus showing an increase for the 
week of 2799 tons, 


Appointment of Assistant Inspector of Mines.—-Mr. 
Hugh Johnstone, engineer and manager at the well- 
known Niddrie Collieries, near Portobello, has been ap- 

inted Assistant Inspector of Mines for the Eastern 

istrict of Scotland, under Mr. Ralph Moore, 


Dreadful Colliery Disaster.—Last Saturday morning 
an explosion took — at Udston Colliery, near Ha- 
milton, with dreadfully fatal results to the miuers 
then in the pit. It was stated yesterday that the offi- 
cial estimate of the number of lives lost by the explosion 
was seventy, but there was a possibility of that number 
being exceeded when the workings had been thoroughly 
explored. The cause of the explosion has not yet been 
discovered. The colliery in question had the repute of being 
one of the most efficiently equipped works of the kind in 
the Lanarkshire coalfields, and the opening out of the mine 
was prosecuted from the first on the most thoroughly 
approved principles, After the splint seam was reaahell, 
at a depth of 150 fathoms from the surface, the precau- 
tions against explosions were redoubled, for the dangers 
from fire were then greatly increased. The splint coal is 
the fiery seam of Lanarkshire, and is regarded as so 
dangerous that some colliery owners are not disposed to 
work it. Accidents are of frequent occurrence in this 
seam in different parts of the Hamilton district, but with 
the exception of the Blantyre and the Udston disasters, 
none of them have been attended by great loss of life. The 
Blantyre explosion, which occurred about ten years ago, 
was attended with the loss of as many as 213 lives. 


Mining Institute of Scotland.—A meeting of this Insti- 
tute was held last Thursday night in Glasgow. Mr. J.S. 
Dixon presided. In connection with a paper, contributed 
by Mr. George W. Smith, on “‘A Mining Tour through 
South Africa,” a great amount of information was elicited, 
giving a hopeful view of the prospects of the goldfields 
there, A report by a Committee on Safety Lamps was 
afterwards discussed, and a paper read by the secretary 
on “ The Schiele Fan,” by Mr. Crighton. The paper was 
held over for discussion. In reply to a question, the 
President explained that copies of the Institute’s report 
on the Mines Bill had been sent to all the M.P.’s, and he 
added that the Mining Association of Great Britain had 
adopted most of their suggestions. Mr. James Anderson 
thought the Committee should be continued, seeing several 
objectionable amendments had been made to the Bill since 
it was printed. Mr. Ralph Moore deprecated any step 
by which the Institute wonld become controversialists 
maintaining that they were there speaking as practi: 
men as to what was best and safest, and not in the interest 
of either coalmasters or coalminers. The Secretary (Mr. 
Barrowman) said they ought to guard themselves against 
its being thought that they spoke in the masters’ interests. 
As matter of fact, it had been assumed in a leading article 
in a Glasgow paper that such was their position, and he 
as a member emphatically protested inst anything 
being done to countenance such a conclusion. It was 
agreed to take no further action in regard to the Bill or 
the amendments to it. 

The Clyde Shipbuilding Trade—Launches During May. 
—It may be that the shipbuildingtrade of the Clyde is 
not showing any signs of improvement, but it may un- 
hesitatingly be affirmed that so far as the work on the 
stocks is concerned, it is not in any worse condition than 
prevailing almost continuously during the t couple of 
years, Last month’s ys of new shipping from the 
various yards on the Clyde was, no doubt, somewhat 
small, but it was rather larger than that of May, 1886; 
and for the five months of the present year the returns are 
decidedly better than those for the corresponding period 
of last year, being 75,900 tons, against 66,256 tons. The 
launches during the month ending yesterday included 
nineteen new vessels, of a total of 15,918 tons, or 242 tons 
over the output for May of last year. The largest vessel 

ut into the water last month was the steel steamer 

ictoria, a vessel of 6600 tons, built by Messrs, Caird and 
Co., Greenock, for the Peninsular and Oriental Steam 
Navigation Company, being at once the largest steamer 
owned by that company, and the largest yet built at 
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Greenock. The next steamer, in point of size, in the 
month’s launches was the Albania, 1500 tons, built 
by Messrs. A. M‘Millan and Son, Dumbarton, for the 
Greek Royal Mail Steam oad Company. Amongst 
the other vessels included in the month’s launches there 
were two large sailing ships, namely, the County of 
Linlithgow, 2200 tons, and the Loudonhill, 2080, both 
built for Glasgow firms. 


Decision in a Fifeshire Arbitration Case.—A few days 
ago judgment was en by the oversman in an arbitra- 
tion case between Mr, R. G. Erskine Wemyss and the 
Earl of Rosslyn, regarding the working of coal by the 
latter under the lands of the former. Mr. Erskine 
Wemyss claimed that Lord Rosslyn, as his lessee, should 
work the coal leased by him on what is known as the 
‘*long-wall” system, as is at present the practice in the 
Duncan Pit on the Wemyss estate, which would thereby 
have the effect of largely increasing the lordships derived 
by him from the mineral field. On the other hand, Lord 

slyn, as lessee, contended that he was not bound to 
work by the method in use at the pit. The dispute was 
referred to two arbiters, namely, Messrs. Landale and 
John Williamson, mining engineers. Having failed to 
agree, the arbiters selected Mr, John Mangall, manager 
Clyde Iron Works (formerly of Fife), to be oversman in 
the arbitration. The amount at stake was estimated at 
between 40,0007. and 50,0007. Mr. Mungall’s decision is 
that it is not practicable to work the seam as it at present 
exists in the Francis and Randolph Pits by the ‘‘ long- 
wall” system ; and consequently the dispute has been 
settled in favour of Lord Rosslyn. 


Robertson's Anti-Friction Stufling-Boxes.—Mr. Robert 
Partick, engineer, Greenock, got a steel steam yacht built 
this season for the gl Soe of testing Robertson’s anti- 
friction stuffing-boxes. The yacht went down the river 
last Saturday on her official trial trip. The pressure of 
steam was 140 lb. per square inch, and the engines worked 
at the rate of 360 revolutions per minute. Notwithstand- 
ingthe high pressure employed and the great speed at 
which the engines were driven, not a trace of steam 
escaped from the glands. The yacht attained a speed of 
upwards of 14:miles per hour. We shall illustrate these 
stuffing-boxes shortly. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Dore and Chinley Railway.—There is every probability 
that active measures for the cutting of this line will 
commenced within a week or two. The whole of the 
specifications are ready and the contracts will shortly be 
concluded. It will open up a new and undeveloped 
agricultural and mineral district between Sheffield and 
Manchester. The assistant secretary of the Midland 
Railway Company, Mr. A. L. Charles, has been appointed 
secretary to the company. Mr. Charles is well known 
and respected throughout the Midland system. 


Agitation in the Coal Trade.—Although there is no 
general movement for a reduction of wages in colliery 
circles in South Yorkshire, still at many of the pits the 
men are being served with notices to that effect, and this 
action on the part of the masters is spreading, Some 
thousands of miners in this district are either together 
out of employment, or only permitted to work limited 
hours. It is stated that the prices secured for coal do 
not pay the pit proprietors, and there is no probability 
of eed better terms Beng, soonie, now that the summer 
months are advancing. yond that, if the demand for 
coal were twice as heavy as at present, the output could 
be easily enlarged so as to cope with it. Prices of coal 
at the pit bank areas follows: Best hand picked Silkstone, 
10s. 9d. ; seconds, 9s, 6d. ; Barnsley softs, 8s. 6d. ; hards, 
7s, 6d. ; nuts, 6s. ; slack, 3s, 6d. to 4s. 6d. per ton ; coke, 
10s, 6d. to 12s, per ton, This latter in very poor de- 
mand, and a keen competition exists with north country 
coke converters. 


Tron, Steel, and Engineering.—Though there has not 
been much business doing this week in the open market 
there is a slight weakness observable in the iron trade. 
This is no more than had been anticipated. There 
is scarcely any house engaged solely in the iron trade 
that is making more than a nominal profit—if any. 
Steel manufacturers find a reaction for the better, parti- 
cularly in the higher branches. Continental houses are 
ordering very freely, and there is a marked improvement 
in the call for all classes of best steel used for screw pro- 
pellers and engineers’ cutting purposes. The firms en- 

on Government work find orders coming in more 
ully every day. Armour-plate rollers (composite) find 
Government’s requirements exceedingly heavy, and the 
mills are assured of full employment for many months to 
come, Most of the engineering firms, particularly in the 
Leeds district, find trade a shade better, as in addition 
to the demand at home for agricultural and traction en- 
gines and machinery, there is a ketter call from Australia 
and the Cape, The operative engineers have not much to 
grumble at, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLesBroucH, Wednesday. 
The Cleveland Iron Market.—Owing to the Whitsuntide 
holidays there was only a thin attendance on ’Change at 
Middlesbrough on Tuesday, and very little business was 
recorded. Buyers offered 33s. 9d. per ton for No. 3 Cleve- 
land pig, but sellers refused to book orders at less than 
34s, for prompt delivery, and most makers asked 35s. The 
shipments of pig iron at Middlesbrough continue good, 
there having been exported during the past month of May 
74,517 tons, as compared with 70,795 tons in the corre- 





sponding month last year. Not less than 29,460 tons have 
been sent to Scotland, 8415 tons to Germany, 6950 tons 
to Russia, 4948 tons to Holland, 3317 tons to Spain 
and Portugal, and smaller quantities to other countries. 
The reports from other iron centres are more satisfac- 
tory than they were a few weeks ago. The manufac- 
tured iron trade is slightly better, but prices are un- 
altered. The official returns of the accountant to the 
Board of Conciliation and Arbitration for the manufac- 
tured iron trade of the North of England, show that 
during the two months ending April 30 last, the average 
net selling price per ton was 4/, 13s. 4d. During thesame 
period the ‘production was as follows: Rails 417 tons, 
plates 28,943 tons, bars 11,432 tons, and angles 5850 tons, 
making a total of 46,700 tons. It is satisfactory to notice 
that “a few substantial contracts in manufactured iron 
have recently been booked by firms in the North of Eng- 
land. Amongst them is one for the cast-iron work for 
a new market for Huddersfield, There were nearly forty 
tenders put in for this work, and that of the owners of 
Whessoe!Foundry, Darlington, was accepted. Messrs. 
Ashmore, Benson, Pease, and Co., of Stockton, have 
secured the new scrubber work for the Torquay Gas Com- 
pany at 594/, 

Engineering and Shipbuilding.—Engineers and iron- 
founders are still fairly busy, and look forward to more 
activity. Most of the engine shops are fully occupied, 
and at the shipyards on the northern rivers there are 
more vessels on the stocks than there were a month ago. 


The Steel Trade.—Continued briskness characterises the 
steel trade. Not only are all the works in the North in 
full swing, but important additions are being made to 
several with the view to increasing the productive power. 
The prices are rather firmer, and there are numerous 
inquiries, 

The Coal and Coke Trades.—Coal and coke are steady. 
Now that the long strike in Northumberland is ended, the 
colliery owners in that county are doing their best to 
secure contracts which will keep the men regularly 
employed. 








NOTES FROM THE SOUTH-WEST. 

Cardif.—The steam coal trade has been steady and 
prices have shown, if anything, a tendency to firmness, 
Small steam coal has been plentiful and the market has 
been weak, house coal has also been depressed. The iron 
trade has shown more activity in consequence of orders 
having been received from the United States, and prices 
have presented a firmer tendency. 


Death of Mr. A. W. Gooch.—The death is announced of 
Mr. Alfred W. Gooch, fourth son of Sir Daniel Gooch, 
chairman of the Great Western Railway Company. Mr. 
Gooch, who died at his residence at Chepstow, after a 
short illness, had been connected with the Severn Tunnel, 
as resident engineer, from its commencement, having 
entered upon his duties about fourteen years since, The 
deceased gentleman was associated with the engineer of 
the undertaking, Mr. ©. Richardson, and Mr. J. J. 
Geach, second resident engineer, in overcoming the 
almost insuperable difficulties incidental to the progress 
of the works; he is entitled to share the credit due to 
those gentlemen for the remarkable exactitude with 
which the headings from the Monmoutshire and Glouces- 
tershire side of the Severn were brought together. After 
the emp | of the tunnel, Mr. Gooch was appointed 
engineer of the railway from the Severn to wag ee 

unnel, 


road. Both the resident engineers of the Severn 
Mr. Geach and Mr. Gooch, are now dead, the former 
gentleman having expired before and the latter shortly 
after the completion of the great work. 

Milford Docks.—These docks are expected to be opened 
in August, and in conjunction with the opening ceremony 


a steamer is to sail from Milford Haven for New York. 
A project is on foot for a line of English steamers to run 
between Milford Haven and New York within a year. 


Bodmin Railway,—A branch line connecting Bodmin 
with the Bodmin-road Station of the Cornwall Railway 
was opened on Thursday. The directors of the Great 
Western Railway Company, which had made the line, 
were represented by Mr. A. Hubbard and Mr. Lambert, 
the chief goods manager. They left Plymouth at 1lla.m., 
and were accompanied by Mr. Lancaster Owen, engineer 
of new works; Mr. P. J. Margary, district engineer ; 
Mr. J. C. Inglis, C.E., engineer of the line, &c. The 
new line is narrow gauge, and there is, therefore, at pre- 
sent a break of gauge at Bodmin-road. For the first two 
miles, through the woods of Glynn, the gradient of the 
line is 1 in 40, afterwards it is 1 in 76, then 1 in 60, fol- 
lowed by a short level piece, and on nearing Bodmin 
Station, there is an incline of 1 in 80. The line is about 
34 miles in length, and has cost upwards of 50,0002. The 
contract for the station buildings was about 6000/. 


Pontypridd.—At the fortnightly meeting of the Ponty- 
pridd local board on Thursday, Mr. D. Leyshon pre- 
siding, it was decided that besides P rere with an 
action against the Rhondda PLerigs ramway Company, 
the board should appear before the Board of Trade to 
oppose the company’s application for an extension of time 
to construct its line, the line of objection being that the 
roads have not been put into proper repair by the com- 
pany after laying down its rails. 

The Bristol Channel Ports.—The foreign exports of coal, 
cinders, and patent fuel from the Bristol Channel ports 
last year were as follows: Cardiff, 6,900,741 tons, value 
3,242,3897. ; Newport, 1,971,956 tons, value 898,434/. ; 
Swansea, 987,874 tons, value 434,089/. ; Bristol, 9733 
tons, value 5350/.; Briton Ferry, 53,755 tons, value 
21,0977. ; Port Talbot, 10,107 tons, value 5106/.; Porth- 
cawl, 14,897 tons, value 7092l. ; Lianelly, 81,122 tons, 





value 30,9407. Milford, 879 tons, value 3667. The ship- 
ments of coal, cinders, and patent fuel waste from the 
same ports last year were : Cardiff, 1,202,761 tons ; New- 
port, 1,143,347 tons; Swansea, 319,426 tons; Bristol, 
1665 tons; Briton Ferry, 143,206 tons; Port Talbot, 
79,855 tons; Porthcawl, 133,363 tons; Llanelly, 87,741 
tons ; Milford, 32,319 tons. 


Bristol and South Wales Union Railway.—-The last 
— (that between Patchway and Pilning) of the doub- 
ing of this railway has been inspected by Colonel Rich, 
R.E., on behalf of the Board of Trade, and will be opened 
for traffic inafew days. The first portion of the doubling 
between Stapleton-road and Patchway was opened for 
traffic in i teeny and the opening of the portion 
between Patchway and Pilning completes the doubling of 
the line. The new portion is about three miles in length, 
and for the first three quarters of a mile after leaving 
Patchway Station the line is in a deep cutting through 
the lias and red marl formations. A tunnel through 
Almondsbury Hill, one mile in length, then begins, and 
runs through the new red marl dolomitic conglomerate, 
millstone grit, and carboniferous limestone formations. 
The tunnel is built of brindled bricks. (the arch being in 
vertical bond) from the Cattybrook Brick Works. After 
leaving the tunnel the line runs through a rock cutting 
past the Cattybrook Brick Company’s works, where there 
are sidings, over an embankment averaging about 50 ft. in 
height, and three-quarters of a mile in length, to Bell- 
lane, about half a mile from Pilning Station, where it 
joins the Severn Tunnel Railway. The object in view 
as been to improve the gradient for up trains from South 
Wales, the gradient of the down line for a considerable 
portion of its length between Patchway and Pilning being 
about 1 in 68, and the gradient of the new or up line 1 in 
100. Now that the Bristol and South Wales Union Rail- 
way has been doubled throughout, the Great Western 
Railway Company will probably shortly commence a 
service of fast trains vid the Severn Tunnel from South 
Wales to London. The engineers associated with the 
works recently carried out upon the Bristol and South 
Wales Union line have been Mr. C. Richardson, Mr, J. 
Lean, and Mr. A. J. Simpson. Mr. T. Oliver, of 
Horsham, Sussex, was the contractor. 








FOREIGN AND COLONIAL NOTES. 
Canadian Pacific Railway.—The Canadian Pacific Rail- 
way ey, has secured an important connection by a 
lease of the Connecticut and Passumpsic River Railroad, 
extending from White River Junction, Vermont, to the 
Canadian line, a distance of 110 miles, 


Victorian Railways.—The Victorian Railway depart- 
ment is about to invite tenders for the construction of a 
line from Hamilton to Coleraine. The length of the new 
line will be about 34 miles. 


Belgian Coal Exports.—The exports of coal from Belgium 
in the first two months of this year amounted to 741,315 
tons, as compared with 630,495 tons in the correspond- 
ing period of 1886, and 667,724 tons in the corresponding 
period of 1885. In these totals the exports to France 
figured for 669,960 tons, 574,000 tons, and 626,539 tons 
respectively. 

A Steel Stern Piece.—A steel stern has been cast at 
Thurlow, Pennsylvania, for the new United States 
cruiser Baltimore, now building at Philadelphia. The 
mae weighed about 7 tons and was cast without any 
defect. 


The New American Cruisers.—Mr. Whitney, Secretary 
of the United States Navy, has decided to push on to 
completion the work remaining to be done on the cruisers 
Atlanta, Boston, and Chicago, so as to permit of an early 
adjustment of accounts with the contractors. To this 
end all extra work on the vessels, such as changes made 
in the Boston and Chicago by direction of the Naval 
Advisory Board, as a result of recent trials of the Atlanta, 
will be discontinued. 


Locomotives on the Antwerp and Rotterdam Railway.— 
In 1867 there were 107 locomotives and 100 tenders upon 
the Antwerp and Rotterdam Railway. In 1877 the corre- 
sponding number of locomotives was 186, with 108 tenders ; 
and in 1887 there had been a further advance to 202 loco- 
motives, with 128 tenders. 


Steel at San Francisco.—Lieutenant Gilmer, who is 
charged with the duty of inspecting the steel to be used 
by the Union Iron Works in the construction of the 
United States cruiser Charleston, reports that he has 
tested with satisfactory results some of the bars and other 
material turned out by the contractors, 


Bridges on the Pennsylvania Railroad.—The iron and 
steel bridges on the Pennsylvania’ Railroad, built several 
years since, are now found to be too light for some 60-ton 
freight engines recently placed on the system, and new 
structures of stone or heavy steel are replacing old bridges 
as far as practicable. 

Chicago, Milwaukee, and St. Paul Railroad.—This line 
is to be carried into Omaha, A new bridge is to be built 
at once. 

German Coal.—The production of coal in Germany last 
year is officially returned at 58,020,612 tons, as compared 
with 58,320,398 tons in 1885. The value of last year's 
output was estimated at 15,036,350. The corresponding 
value for 1885 was 15,147,100/. 


Water Su; of Toronto.—In connection with the 
water paste 1 WP croute it may be noted that 3,542,736,410 
~~ were pumped in 1885 at a cost of 65,082 dols., or 

3.17 dols. per 1,000,000 gallons, The cost of lubricants 
was 1604 dols. 











JUNE 3, 1887.] 


ENGINEERING. 





53! 








HYDRAULIC PLATE CLOSING AND RIVETTING MACHINE. 
CONSTRUCTED BY MESSRS. STEPHENS AND CLARK, ENGINEERS, LONDON. 
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THE tool illustrated above was designed by the in- 
ventors, Messrs. Stephens and Clark, of 321, Rother- 
hithe-street, S.E., to meet a want in existing hydraulic 
rivetters by reducing the number of valves, and at the 
same time to enable the operator to use the upsetting 
ram without the closing ram. 

In Fig. 2 is shown a vertical section of the machine, 
wherein can be traced the moving parts; Fig. 1 is an 
elevation of the ram casings, showing the valve box and 
lever. Figs. 3 and 4 are plans of the interior of the 
valve casing and the valve disc, drawn to a larger 
scale to afford an opportunity of eae the manipu- 

_lation of the various parts by means of this one valve, 
operated by means of the lever F. 
® It would facilitate the explanation of the working 
of the valve disc if the reader would trace it on a 
piece of tracing cloth, reverse it and pass a pin through 
its centre, and through the centre of the spindle shown 
on the drawing of the valve casing. If the tracing be 
turned into a position such that the edge of C is 
just in contact with the power port B connected to the 
plate-closing ram, it will be seen that the exhaust 
port D connected to the drawback rain is commencing to 
open, and upon the disc being moved, as indicated by 
the arrow, when the groove C is brought over the 
power port C, it will be seen that the groove B is over 
the power port B, that is the closing ram having been 
brought into operation, it remains with the pressure 
full on it all the time the upsetting ram is moved by 
the water. At the same time that this is in opera- 
tion, the power port D to the drawback ram is open to 
the exhaust E; upon the disc being moved further round 
it will be seen that so soon as the groove at D is over 
the power port to the drawback ram, both the ports to 
the closing and upsetting rams are connected with the 
exhaust E, the upsetting ram is thus withdrawn and 
by means of the studs, as shown, the closing ram is also 
withdrawn. To commence another operation the lever 
F is rotated in the same direction until the closing ram 
is again brought into operation and the work, as above 
described, repeated throughout. 

Should it be desired to use only the upsetting ram, a 
thumb-screw is provided at G, Fig. 1, and passes 
across the power tube formed in the casting connected 
with the plate-closing ram ; this being screwed down, 
no action takes place with regard to it, and the 
upsetting ram is manipulated as above. 

This explanation being followed, it will be clear that 
the machine possesses the great merit of being manipu- 
lated in all its cnetemnente ty means of one lever ay. 

The lever is connected with the valve dise by a 
spindle passing through a stuffing- box and gland 
in the valve casing, the other end being supported 


hy‘a socket formed in the main casting. The water 





|from the accumulator is connected to the valve box as 


shown in Fig. 4, the exhaust being led away as shown 
at K. In order to reduce the pressure exerted on the 
valve face by the disc a large portion is recessed and 
connected by small inlet holes, as at J, with the water 
in the valve box. 





INSTITUTION OF MECHANICAL 
, ENGINEERS. 
Address of the President, Mr. Epwarp H. Carsurr. 
(Concluded from page 508.) 
‘ConcLusION. 

I HAVE shown how superior the guns of the present da 
are to those made at the beginning of Her Majesty’s 
reign. It would open up too large a question to make a 
comparison of our position with that of other nations ; those 
who wish to do sol should advise to read a very inte- 
resting and elaborate report made by a United States Com- 
mittee on Ordnance and Warships, of which Mr. Hawley 
was chairman, and Lieutenant W. H. Jaques was secre- 
tary. This Committee spent many months in England and 
on the Continent, and gathered together the latest infor- 
mation on the subject. e object of their visit to Euro 
was to advise the United States what steps to take for 
obtaining the best supply of guns. They quote the case 
of France, which before the Franco-German war de- 
pended entirely upon Government factories for her guns. 
That system failed, and she has now encouraged private 
firms to put up plant, so that in case of again going to war 
she will have large manufacturing resources to fall back on.* 


* The following isan extract fromthe reportofthe United 
States Select Committee on Ordnance and Warships, 
page 126: “ As an example of depending alone on Govern- 
ment works, France was a perfect instance before the 
Franco-German war. During the period referred to, the 
Government factories were the sole source of supply of 
the armament of the country ; the officers cha with 
the work formed a close corporation ; their action was 
never exposed to the public ; their ideas were never sub- 
jected to criticism ; the ingenuity and inventive talent of 
the country were ignored and resisted ; and no precaution 
was thought necessary to provide a supply in case of need 
of re-armament. The result is well known—a great crisis 
eame; the Government works were inadequate to meet 
the additional demands made upon them, and the patriotic 
efforts of private establishments were inadequate to pro- 
duce all the material that was needed. How entirely 
France has now altered her system is shown in a previous 
part of this report ; her Ber practice is theoretically 

rfect, and it has proved to be practically efficient. Her 

overnment establishments are stil] retamed, but as gun 
factories simply, in which the parts are machined and 
assembled ; but for foundry work ”—that is, steel—‘‘ she 
depends upon the private industries of the country, and 
many of thesé works have found it to their profit to esta- 
blish gun factories which supplement the Government 
factories to a great extent.” 














What is our own means of supply? First we have the 
arsenal at Woolwich, which the members of the Institu- 
tion were kindly invited to visit last summer. m we 
have practically two other arsenals, which, although 
private works, would in case of war no doubt be at the 
disposal of the Government. Fortunately they are sepa- 
rated by long distances ; for should an enemy come up the 
Thames and destroy Woolwich, we should still have 
Elswick left on the east, close to the seaboard, and an 
inland arsenal at Manchester, namely, the Whitworth 
Works, communicating with the west coast. 

Ihave here for comparison two plans illustrating the 
growth of Woolwich Arsenal: one showing it in 1837, 
oe ing 136 ag and = — showing its 
ex a e present time, when employi 550 
men. The arsenal is controlled by the Dircotor of 
Artillery and Stores, General Alderson, and is divided 
into three manufacturing departments: Firstly, the 
factory, with Colonel Maitland at its head, and 4 
Edmonds as mechanical manager, employing from 2000 
to 2200 men, where the guns are made; secondly, 
the carriage department, with Colonel Close as super- 
intendent and Mr. Butter as mechanical manager, 
employing 2500 to 2600 men, where are made naval and 
military gun-carriages, torpedo tubes, &c. ; thirdly, the 
laboratory, superintended by Colonel Barlow and Mr. 
Robert Low as- mechanical manager, employing 6100 to 
6250 men in the manufacture of cartridges, rifled shells, 
fuzes, rockets, electric stores, and torpedoes. There is 
also a chemical department under Sir Frederick Abel ; 
and a department under Mr. J. A. C. Hay, inspector of 
machinery for out stations. The arsenal possesses all the 
newest machinery for making-guns, gun-carriages, pro- 
jectiles, cartridges, and torpedoes; The latest turning 
shop consists of five es 6 of 50 ft. span and 150 ft. length, 
each of which is served by an overhead travelling crane. 
The largest of these cranes is 46 ft. span, with steam 
traverse, and is capable of lifting by hydraulic power 
100 tons at 12 in. per minute. For building up the gun 
and shrinking the hoops on, a revolving radial travelling 
crane is used, covering an area of about one-fifth of an 
acre, and capable of lifting 200 tons at 18 in. per minute. 
The extreme dimensions are: Height over all, 69 ft. ; 
traverse, 67 ft.; height of lift, 45 ft. ; radial traverse for 
lifting, from 17 ft. to 60 ft. The largest lathes have 72 in. 
centres and 60 ft. bed, and cost about 60007. each. The 
largest boring machines have 78 in. centres and 130 ft. bed 
and cost about 4000/. A combined gun-boring, turning, rifl- 
ing, and lapping machine, with 130 ft. bed, cost about7000/. 
This gives an — of the ex _ machinery which it is 
necessary to employ in making the present ne. 
Hitherto they have not made any gun Sergerthen to ome : 
but they state they are — to make up to 150 tons. 
They have,turned out near y 2000 tons of finished guns 
ina year. Only a portion of the steel forgings are made 
at Woolwich. They have, however, a steel casting plant 
with several open-hearth furnaces, whereby they can 
make about 3500 tons of castings in a year. They have 
only one hammer as large as 40 tons, made some years 
ago by Messrs. Nasmyth for welding coils. I understand 
they have turned out 2000 tons of forgings in a year, the 
progress having been as follows: 1564 tons in 1883-4; 
1698 tons in 1884-5; and 2279 tons in 1885-6. In this 
connection I would direct attention to the very exhaustive 
paper 5 Bec Maitland on the treatment of gun steel, 
which read to the Institution of Civil Engineers on 
March 15 last. 

The well-known Elswick Works, originated and de- 
veloped by Sir William Armstrong, are situated on the 
banks of the Tyne with 1 shore frontage of over a mile. 
and employ 13,000 hands. They smelt their own iron an 
carry on every operation requisite for turning out the 
largest ironclad complete with guns. Between 9000 and 
10,000 guns of all sizes up to 110 tons, have already been 
made. In addition to a 35-ton steam-hammer by Messrs, 
Thwaites and Co., they use also a hydraulic forging press. 
The success of the trials in the gun department is due to 
the scientific attainments of Captain Noble. The hy- 
draulic machinery has been developed by Mr. Westma- 
cott, while the steel department is under the charge of 
Colonel Dyer. 

The Whitworth Works at Openshaw, near Manchester, 
are entirely new within the last few years, and conse- 
quently embody all the latest be eae baer 4 also 
enjoy the advantage of being built on level ground of 30 
acres extent, and were designed and laid out by the 
late Mr. Leece in conjunction with Mr. Gledhill. The 
tools are of the latest type ; one of the largest lathes has 
eight cutting tools, and is capable of turning and boring 
nearly two tons of steel per hour off a gun forging. There 
are seven hydraulic presses in the steel works, which are 
capable of turning out the largest steel forgings. All the 
forgings for the 110-ton gun were made here. The American 
Commission, reporting upon these works, after having 
visited the chief steel factories in France and Russia and 
Sheffield, spoke of the Whitworth establishment as unique, 
and the process of manufacture as a revelation, especially 
in regard to the operation of hydraulic forging. 

In making large guns the great difficulty has been the 
production of steel forgings. My previous statement that 
Sir Joseph Whitworth had made improvements in the 
manufacture of steel is by no means intended to imply 
that other steelmakers were not endeavouring to turn out 
large masses of steel perfectly sound. Messrs. Firth and 
Messrs. Vickers, of Sheffield, I believe had put down 
new plant, and were making all the forgings which were 
required of them at the time. In March, 1881, Lord 
Hartington stated that the main difficulty was to get suffi- 
ciently large steel forgings; they could be got from 
France and Germany, but up to that time the deraand 
had been a new one in this country, and there had been 
— difficulty in obtaining from English works steel 
‘orgings of the size and quality required. Mr. Brand 
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also stated that the Sheffield works could not supply steel 
ingots of the size and quality required. Ireplied at the 
time inthe House of Commons that if the Government 
would encourage our own manufacturers they would soon 
supply the steel; and the manufacturers were then 
promised orders if they would put down the necessary 
plant. Many firms have put down new plant in order to/be 
in a position to supply the Government wants, no doubt 
relying on the promise then made. I am glad to find the 
Government were justified in placing reliance on private 
enterprise. I lately visited most of these works with 
Lord Morley and his Committee, for whose appointment 
Thad moved. The information imparted to us during 
our visit was private; but I may state that the following 
firms were either prepared or making preparations to 
supply steel forgings, in addition to Sir William Arm- 
strong and Sir Joseph Whitworth: Messrs. Firth and 
Sons, Messrs. Vickers, Sons, and Co., Messrs, John 
Brown and Co., Messrs. Charles Cammell and Co. All 
of them have either a hydraulic forging press or a ver 
large steam hammer, with either ie or open-heart 
steel plant and cranes capable of lifting up to 150 to 200 
tons. Each works can turn out from 3500 to 7500 tons 
of gun forgings per annum; consequently the Govern- 
ment can now obtain an ample supply of forgings. 

The mode of working is as follows: An ingot of the 
requisite size up to 65 tons is cast either round or square 
or hexagonal, according to the views and experience of 
each steelmaker. The hexagonal form, with sides slightly 
curved concave, is to my mind preferable, because the 
sides can then follow the shrinkage of the material in 
cooling, and thus prevent internal rupture of the metal. 
The ingot, being upright during casting, is cast longer 
than apres D so as to get the effect of a head to allow 
for the steel shrinking as it cools ; the head is afterwards 
cut off in a lathe, The ingot in cooling drives the 
carbon to the centre, so that when cold it is found that, 
although the steel on the outside is mild enough for a gun 
forging, the centre is hard enough for tool steel, contain- 
ing 0.8 per cent. of carbon, while the outer ring contains 
only 0,3 per cent. of carbon. This hard centre is then 
bored out of the ingot, until the test shows that the in- 
side of the annular ring contains the same percentage of 
carbon as the outside. The centre being bored out allows 
an internal as well as an external examination of the 
ingot. The hydraulic press is then brought into play on 
the annular 1ing, with the full advantage of being able to 
forge on a mandrel. The amount of material which is cut 
off and bored out of the ingot is so large that it leaves the 
forging only one-half to two-thirds the weight of the 
ingot. This loss of material accordingly adds to the cost 
of the forging. Many of the Sheffield works have tools 
of the largest size for turning the gun hoops. For turn- 
ing and boring gun hvops, the Government have also 
availed themselves of the tvols and plant of several large 
works on the Thames, notably those of Messrs. Easton and 
Anderson, of Erith, and Messrs, John Penn and Sons, of 
Greenwich. In addition to assisting in the manufacture 
of guns, Mr. Anderson has turned his attention to making 
and improving the gun carriages. 

he hydraulic forging presses vary in power, workin 
at 24 to 3 tons pressure per square inch, and having stee 
cylinders from 35 in. to 40 in. in diameter with 44 ft. to 
74 ft. stroke. In several of them the head wich contains 
the cylinder is movable, so that in forging a large mass 
the cylinder is lifted up and only a short stroke is neces- 
sary. The presses are worked direct by large pumping 
engines, without the intervention of an accumulator, the 
engines running only while the press is at work. The 
cranes all have an arrangement for turning the porter bar, 
so that the forging is rotated between the blows of the 
press. There can be no question that the introduction of 
the hydraulic forging press has been a great means of 
overcoming the difficulty of making large steel forgings. 
The pressure is so great and so equal throughout that the 
steel in the centre of the ingot is worked at the same rate 
as the outside: that is, while an ordinary steam hammer 
would draw the outside only and leave the centre un- 
worked, thus bringing about internal strains in the steel, 
the press acts on the whole mass equally throughout. To 
whom the credit of this invention is due it is not necessary 
to inquire ; no one doubts that it was Sir Joseph Whit- 
worth who first got the hydraulic press to work for steel 
forging. Many of the steel works have made their own 
hydraulic forging presses. Messrs. John Brown and Co.’s 
ress was made by Messrs, Tannett, Walker, and Co., of 
ods, and is arranged to be used for bending the largest 
steel armour-plates of 30 in. thickness, in addition to being 
used as a forging press. 

On April 30 last, in referring to General Sir Edward B. 
Hamley’s address to the London Chamber of Commerce 
on the defence of London and the commercial ports of 
Great Britain, the Zimes remarked that when we are told 
more guns are required it is natural toask whois to supply 
them. You will doubtless agree with me that, if the 
Government will only give the orders, this question will 
soon be answered, for I think I have shown that we have 
both works and men sufficient for furnishing soon an ade- 
quate sup} ly of guns, if only the nat*on will determine to 
have our defences put in a proper position, 

The change from wrought iron to compound armour has 
necessitated a complete change in the projectiles for pierc- 
ing the latter. Palliser chilled shells are of no use, and 
steel projectiles for this purpose have yet to be developed 
as a regular manufacture. Chromium seems to ba likely 
to play an important part in the composition of shells for 
this purpose. Some trials have taken place at Shoebury- 
ness, but so far the English manufacturers have not done 
so well as the French. The difficulty in making hardened 
steel projectiles is that if too soft they will not penetrate 
the armour and will upset, and if too hard they will fly to 
pieces when standing in store, days after being made. 

Trials are continually taking place, and lately a steel 





shot fired from the 43-ton 12-in. gun went through a 
16-in. compound armour-plate and 12 ft. of oak ing, 
and buried itself 6 in. in a wrought-iron plate. It is ex- 
pensive work, however, as it is calculated each trial costs 
7001. But we must proceed ; we have the richest country 
in the world to defend, and if the skill of our engineers is 
utilised during the time of peace, we shal] avert a tem- 
porary defeat should we unfortunately have to defend our 
shores. It is surely advisable to work steadily on, rather 
than to suffer from the wasteful extravagance invariably 
associated with panic in trying to make up for lost time. 

As the President’s address will not be replied to, I have 
avoided expressing any opinion on the structural merits 
of the various guns to which reference has been made, my 
only object being to review what has been done during 
the past fifty years, and to record our present position in 
relation to this matter. In conclusion, I desire to express 
my thanks to the several authorities and manufacturers 
who have so obligingly aided me by furnishing informa- 
tion in connection with this important subject, especially 
to General Alderson, Colonel Maitland, Captain Noble, 
and Mr. Gledhill. 


THE SCREW PROPELLER. 
The Reaction and Efficiency of the Screw Propeller.* 
By A. BLECHYNDEN. 
(Continued from page 460.) 

Proposition III,—Screws with equal pitch ratios have 
turning moments proportional to their diameters when 
indicating equal thrusts. 

TaBLE VII.—Giving the Results of the Trials of Three 

Similar Screws of Different Dimensions. 
The motive weights are given for a lever of 6.125 in. and 
a thrust of 5.6 1b, 
| Pitch ' pitch| Motive | 

_ arene rare 

| 


| 

so 

9.625 | 12.0625 ‘ase! 695 | 0.6855 | . | 

14.500 | 18.1250 1.250 mls | 
| 


21.750 | 27.1875 1.250 

The figures in Table VII., embracing examples having 
diameters in the ratio of 1.00 to 2.25, seem sufficient to 
prove the proposition. 

Proposition IV.—Screws tried under similar circum- 
stances have turning moments proportional to their pitches 
when indicating equal thrusts. 

This follows from Propositions II, and III., because if 


in screws of 





Dia- 
meter 


ss | Inches. | 
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‘ Dia- | 
Pitches.! meter, 


Inches. 
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| 





the turning moments be proportional to — 


equal diameters, and to D in screws of equal pitch ratios, i 


then M« 4 x D,.*. Mc P, where M is the turning 


moment, P the pitch, and D the diameter of the screw. 

Proposition V.—In any screw Tx P=2x 7 x M (i.e, 
thrust into pitch is equal to 6.28 into the turning mo- 
ment). 

This proposition may be put in other words. The thrust 
in pounds multiplied by pitch in feet and revolutions per 
minute and divided by 33,000, is equal to the net horse- 
power exerted in turning the screw.. This appears so self- 
evident as to need no proof. It is nevertheless well to 
prove it. It follows from proposition II. that for the 
same thrust pressures the indicated thrusts must be 
directly proportional to the indicated powers, since the 
pitches and the motive weights are proportional and the 
thrusts and lever orbits are constant ; but it does not 
follow from this that they are equal. Observations of 
results, however, indicate equality, and the following 
Tables clearly illustrate it. 

TABLE VIII.—Showing the Relation between Pitch x Thrust 
and Motive Weight x Lever Orbit in Experimental Screws 
fora Thrust of 5.6 1b. 





Pitch x 
Tarust. 


87.64 
89.60 
95.20 
101 50 
109.90 
117.60 
129.86 
162.40 


|Orbit x Motive 


Screw. Weight. 


Pitch in [Motive Weight! 


in Pounds, 


Inches. 








2.270 

2.316 
| 2.479 
| 2,689 
| 2.872 
| 3.010 

3.428 
| 4.245 








screws of different pitch ratios when indicating the same 
thrust and for the same screws ut different speeds, are 
sufficient. 

Proposition VI.—The thrust T of an 
with a velocity of advance V and a slip 
mately determined from the equation 

g 

A being the disc area of the screw, y the density of 
water, g the acceleration due to gravity, and C a modulus 
—— on the pitch and surface ratios of the screw. 

his will be recognised as the expression yiven by 
Rankine for the thrust of a propelling instrument, and it 
is equivalent to saying that for a given speed of screw the 
thrust varies as the slip. 

The forward thrust of a screw can only be due to the 
backward velocity impressed upon the water passing 
through it, and it. would appear but a rational deductiou 
that if, with the same speed of advance, the slip were 
doubled, or in other words, double the backward velocity 
impressed, the thrust would be doubled. Let Table X. 
be considered. It gives the coefficient C worked out for 
three similar screws of different dimensions indicating 
the same thrust. The speed of stream is the same for 
each ; but their speeds of advance and slips are different, 
as they must necessarily be, for the same thrust to be in- 
dicated.* 

TaBLE X.—Showing the Results of Trials and the Modulus 

C for Lhrec Similar Screws 1, f, and m when Indicating 

5.6 1b. Thrust. ; 


screw working 
can be approxi- 





Pitch in 
Feet 
Diameter 
in Feet. 
Revolu- 
tions. 
Advance 
in Knots. 
Net Area 
in Square 
Feet. 


Speed of 





1.510 1.208 | 


2.265 1.812 


The values of C thus calculated are approximately 
equal, but they work out still more nearly so if a very 
simple and admissible convention be adopted. It has 
been shown that the turning moments of screws are as 
their pitches. There is then no reason why the turning 
moments should not be regarded as the criterion of pitch. 
It is extremely difficult to make model screws with 
pitches as accurately as intended, especially if the blades 
are filed and burnished after they are fixed. Therefore 
the true pitches might for convenience be calculated from 
the turning moments. Let this convention be adopted. 

If the figures in the sixth column of Table VII. be com- 
pared with those in its eighth column it will be observed 
that the ratios of the pitches of the screws / and m are 
greater than the ratios of their motive weights, so that 
if it be assumed thatthe pitch of the screw / is correct as 
stated on that Table, then the pitches of / and m must be 
less than they were intended to havebeen. In order that 
they should have the same relation to their motive weights 
as the pitch of the screw f has to its motive weight, the 
pitch of / must be 0.988 ft. and that of m 2.220 ft., and 
the results shown in Table XI. would follow if the same 
calculations be made with these assumed pitches as were 
performed for Table X. 

TABLE XI. —Showing the Values of C for the Screws 1, f, 
and m, the Pitches being assumed Proportional to the 

Motive Weights, for a Thrust of 5.6 lb. 
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288 Knots. 














| 


Pitch Ratio. 


1,232 


' 

| Coefficient C. 
1.250 

| 


0,499 
0.496 
0.496 


Screw. Pitch in Feet. | 
l 0.988 | 
i 1.510 | 

“m | 2.220 | 





1.225 





The screws now appear with approximately equal 
moduli. é 


The equation T =-CAVYg may be regarded as the 
equation toa straight line referred to the co-ordinates T and 
S if the part CaVy be constant, so that, for a given 


screw and speed of advance, a diagram such as Fig. 7 
(page 459 ante) may be used to determine the thrust for 
any slip ratio, the thrust for one slip ratio being known. 
It is only required to measure off on the base A B the 
slip A S to any scale, and from the point S to draw St 
perpendicular to A B, proportionate to the thrust, to the 
same or any other scale, and through ¢ and A to draw the 
straight line AC. ‘The co-ordinates of any point in AC 


TABLE IX.—Suow1nc THE RELATION BETWEEN INDICATED THRUST AND PowkR EXPENDED IN_‘‘ PROPULSION” 
AnD “‘Snrp” IN THE CaSE OF Mr. IsHERWoon’s TRIALS WITH SorgEws A, E, anv F. 





5.0 
315.4 
107.125 

7.82 

4.347 

0.411 

5.258 

5.257 


Speed in knots . 

Thrust by dynamometer 

Revolutions per minute 

Slip per centum ae A . & 
‘Indicated horse-power for propulsion” 
‘* Indicated horse-power for slip” .. ae: 
Indicated horse-power for propulsion and slip. .| 
Thrust horse-power .. “< ° be ei 


Ib 
ay 
| 


. 


It will be observed that approximate equality exists be- 
tween columns 4 and 5 of Table VIII. and lines 7 and 8 
of Table IX. 

The same fact might be illustrated by other examples, 
but those given showing the truth of the proposition for 

* Paper read before the North-East Coast Institution 
of Engineers and Shipbuilders. 


8.0 


1 
13.33 
24.361 
3.747 
28,108 
28.100 


7.5 


16.910 33.100 


will be slip and its corresponding thrust to the same scales 
as before. : 

In harmony with this proposition, thrust increases 
with the disc area and. with the speed of advance. The 





* The expression for thrust becomes T= 5.5C A vs, 
when A is in square feet, T in pounds, V and S in knots 
per hour and the screw is acting in fresh water. 
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thrust for a screw similar to / working with the same 
slip ratio, but equal in diameter to m, can therefere be 
calculated by multiplying the thrust, 5.6 lb., by the 
ratio of the area, and then by the ratio of the squares 
of the advances of 7 and.m. The result is 5.6 a 

2 
( = = 8.302lb. Thus, three points in the thrust 
cnrve for a screw of 1.228 pitch ratio (the mean of the ratio 
of land m) are known, viz.: 0, 5.6 and 8.3, their respec- 
tive slip ratios being 0, 0.503 and 0.742. These points, 
when plotted down in the manner mentioned in the last 
paragraph, range almost in a straight line. This is shown 
ia Fig. 7. 

ve further illustration of Proposition VI., the dia- 
gram Fig. 8 is given, which is an analysis of trials 
made with a screw Sin. in diameter at various speeds, 
This is the model whose trials are published in 
Mr. Sidney Barnaby’s book, ‘‘ Marine Propellers,” but 
with the thrusts calculated for the uniform speed of 
advance equivalent to 930 revolutions per minute. The 
thrusts, plus a calculated amount for friction, are plotted 
down in reference to their slip ratios. These slip ratios 
are not calculated upon the mean but upon the after pite? 
of the screw, as it is evident that upon the after pitch th; 
trne advance of the screw depends. Agreeably with 
the proposition it will be seen how closely five out of 
the eight trial spots range in a straight line, and that the 
greatest divergence of the others is within the limits of 
ordinary errors of observation. 

Corollary : With constant slip ratio the thrust varies as 
the square of the revolutions or the square of the advance. 

Proposition VIT.—The effect of surface is the same irre- 
spective of the number of blades into which it is divided 
so long as it is similarly distributed. 

This is evident from Mr. Isherwood’s trials with the 
screws A, E, and F. Each had the same quantity of sur- 
face, and that surface similarly distributed. A had two 
blades ; E had four blades, each adjacent pair being at 
right angles; F was a screw of the Mangin form; each 
screw gave the same result. 

The influence of the pitch and surface ratios on the value 
of the modulus C of Proposition VI. 

The mode in which the modulus C varies with the sur- 
face ratio will be best apprehended by reference to 
Fig. 9 (page 459 ante) which is a curve drawn in the first 
instance through the values of C for the screws 0, a, 
and 6 as ordinates, with their respective surface ratios as 
abscisse. These are screws with similarly distributed 
but different quantities of surface. The four points f;, fs, 
fo, and f,, were plotted on the assumption that—A curve 
of C values for any pitch ratio referred to the surface ratios 
as abscisse being given (the mode of distribution being 
the same for all the surface ratios) the same curve may be 
used to determine the C values for screws with surfaces 
distributed in any other mode, the C value for one screw 
of the kind being known. All that is necessary is to tind 
the abscissa for the known C value. Similar screws with 
other surface ratios will have C values equal to the ordi- 
nates of their proportionate abscisse. 

The point f, has an ordinate equal tothe C value of the 
screw f. The ordinates of the points /3, fo, and f, are the 
values found by experiment for screws with three, two, 
and one similar blades to f referred to the abscissz 0.75, 
0 50, and 0.25 of the abscissa of f;. It will be seen how 
closely they coincide with the curve. 

The curve is drawn for a set of screws of 1.25 pitch 
ratio and its ordinate appears to approach a limit of 0.64. 
Tt is noteworthy that this is about the maximum physical 
limit for a screw of this pitch ratio working with 25 per 
cent. slip according to the investigation of Professor 
Rankine. 

An examination of the curves of C values for other 
pitch ratios indicates that, for practical purposes, the 
curve may regarded as the same for all pitch ratios 
between 1.0 and 2.0, but with its co-ordinates to different 
scales. For the pitch ratio of 2, for example, the C values 
for the screw k and for screws with three and two similar 
biades are shown by the points ky. k;, and ks, the latter 
pair having abscisse proportioned in the ratios of 0.75 
and 0.50 to that of 44, and the ordinates to such a scale 
that the maximum height of the curve equals 0.46. The 
points almost coincide with the curve. 

The particular value of C for any distribution of sur- 
face appears very difficult to determine, except by experi- 
ment, but a very close approximation may be made by 
comparison with the known values for certain distinct 
types of blades. Table XII. illustrates the variation of C 
with variation in the mode of distribution of surface. The 
four screws whose values it embraces have equal pitch 
and surface ratios, but their surfaces differently dis- 
tributed. _ The forms of the blades are shown in Figs. 
3, 4, 5, and 6, 


Tasie XII. 











| | 
Screw. Diameter. Pitch. | Piteh Ratio. | C. Ratio of C. 
| in. in. | | 
q | 145 | 18195 1.25 | 0.482 | 0.869 
Lud Svkliy; |: 28588 1.25 | 0.496 | 0.892 
@ | 145 | 18.125 1.25 | 0.556 | 1.000 
p | 14.5 | 18.125 1.25 | 0.580 | 1.044 





Itis evident from the Table and the diagrams, as might 
be expected, that the greater the moment of the surface 
relative to the axis, the greater is C. 

An examination of the results of experiments with the 
¢ kseries* of screws shows that the revolutions for any 
pitch ratio within the limits of trial can be expressed by 





* By the ck series of screws is meant all those screws 
fromc tok inclusive in Table II. 





the empirical formula fe +k, p) ./T, k, and ke being 


constants, p the pitch ratio, and T the thrust in pounds. 
Its close agreement with the trial results will be seen by 
an inspection of the figures in Table XIII. and of Dia- 
gram 10, which is a general analysis of the trials of these 
screws for 5.6 lb. thrust. For this thrust the revolutions 


equal 114. 99 ». 


Pp 
TABLE XIII.—Showing the Calculated and Experimental 
Revolutions for the c k Series of Screws for 5.6lb. Thrust. 








| Revolutions per Minute by 
Screw. Pitch Ratio. 
Experiment. Formula. 
x 0.833 149.0 151.3 
c | 1.075 127.6 126.6 
d | 1.103 125.0 124.9 
e | 1.172 121.0 120.5 
f 1.250 115.0 116.5 
q | 1.353 111.6 1119 
h | 1.449 106.6 108.5 
i } 1.600 104.4 104.6 
k | 2.000 99.8 99.5 








Thescrew x is hypothetical being proportioned from 
the C value of n. 


pitch it gives the advance in feet per minute. For 5.6 Ib. 
thrust this is 111 D += D (D being diameter and P pitch 


in feet). One term, 111 D, is constant, the other, 


2 
i se varies with the square of the pitch. 


If it be assumed that this formula is true for all pitch 
ratios, and from it the curve of advance, C C of Fig. 10, 
be traced out, the curve will cut the axis of ordinates, 
when the pitch ratio has become zero, at a height 111 D, 


knots per hour=1.324. The question naturally arises— 
Has this any physical meaning? 

Ithas been stated already that a screw of given disc 
area, speed of advance and slip, has a maximum limit of 
thrust. It follows also from this that any screw with 
given speed of feed and thrust has a minimum speed 
of advance. This speed of advance V (=v,+S, », 
being the speed of feed) can be found from the equation 
c AVSy =T of proposition VI., with a C value=unity. 

It is remarkable that 1.324 knots, with 0.63 knots speed 
of feed, which was the speed of the current in the tank, 
gives just 5.6 lb. thrust for a stream of the same disc area 
as these screws, thus: 


Disc area —area of boss=1.105 square feet. 
Thrust =1.105 x 1.324 x (1.324 —0.63) x 5.5=5.6. 


It ought to be stated that the empirical formula was 
found in the first instance to cover the revolitions in the 
experiments and that this point was led up by precisely 
the mode of reasoning given. This position was by no 
means reasoned from. 

The minimum limit of advance just referred to is for a 
pitch ratio indefinitely reduced, but each pitch ratio has 
@ minimum limit of its own greater than this. This will 
be seen by the fall in C values with increase of pitch in 

iagram 10, and their approach to limiting values, as 
shown in Diagram 9. This minimum advance appears 
to coincide approximately with that which would be given 
by Rankine’s calculation. 

A very little consideration will show that it is impossible 
to lay down any particular set of ratios giving the values 
of C for screws with different surface ratios, or with 
different numbers of blades of the same pattern. The re- 
lation which subsists between its values for screws of one 
pitch ratio with different numbers of the same blades 
depends upon the particular value of C for any one of the 
screws. The position of that point on the curve being 
fixed the value for the others may be determined, but 
these values hold for that pitch ratio only. For other 
pitch ratios they fall upon different parts of the curve and 
have different values. The following are examples : 


TaBLe XIV.—Table of the Relative C Values of Screws 


with different Numbers of Blades of the same and of dif- 
ferent Pitch Ratios as Determined by Experiment. 

















Number of Blades. 
| Pitch 
Pattern of Blades. oe Ratio. 
Four. | Three. Two 
Same asa 1.00 | 0.862 0.628 1.25 
woos we 1.00 0.810 0.617 1.25 
mer Venetia .-| 1.00 2.00 


| 0.765 | 0.556 | 





The modulus C becomes unity for all surface ratios 
when the pitch ratio is indefinitely decreased, so that, if a 
series of curves for the values of C for different surface 
ratios be drawn relatively to the pitch ratio as abscisse, 
as in Fig. 10, they will osculate at zero pitch ratio, diverge 
with increase of pitch ratio up to a certain point, and it 
may be reasonably concluded that they would re-approach 
each other and finally re-osculate as the pitch ratio is in- 
creased indefinitely. Curves of their actual values for 
certain surface ratios and patterns of blades are shown by 
the curves D D,, D D,, and D D, in the diagram referred 
to. All are hypothetically continued to the axis of ordi- 
nates on the same principle as that for the c k series with 





four blades, viz., the curve D D,. : 
For practical purposes of comparison for small varia- 


If the formula (Gite p) /T be multiplied by the. 


In the diagram this height is equivalent of 111 D in| h 








tions of similarly distributed surface in screws of the same 
pitch ratio, C may ed as varying with the square 
root of the surface ratio, but this is a rough approxima- 
tion only. 

Varying Pitches.—The preceding relates to screws of 
uniform pitch, but the same may be held as true for those 
with non-uniform but equivalent mean pitches, Such 
screws may 0e divided into two main classes in to 
the pitch’s mode of variation, namely : 

(a) The pitch varying (generally increasing) from boss 
to circumference. 

(b) The pitch increasing from leading to following edge 
of blade. 

In some screws the two modes (a) and (b) are combined, 
and sometimes—must probably the result of accident 
rather than design—the pitch at the boss exceeds that at 
the periphery. 

The turning moments of model experiments indicate that 
in class (2) the equivalent mean pitch is ~”? in which 
= * p means the sum of the radii at equal intervals each 
multiplied by the pitch at that radius, and Yr the sum 
of the radii. The revolutions of such a screw are equal 
to the revolutions of one of equal diameter having an equal 
quantity of similarly distributed surface and an equi- 
valent uniform pitem both being tried under the same 
conditions. 

Mr. Isherwood’s experiments indicate that in screws 
with pitches of class (b) the mean pitch referred to the 
turning moment is the arithmetical mean of the two. 
Referring to Tables III. and IV., as was shown under Pro- 
position IT., the relation between the mean pressures for 
any speed in Table III., and for the same speed in 
Table IV., wasas 1.0 to 1.36. The set of screws under 
Table III. had a uniform pitch of 5.16 ft., and those 
under Table IV. had pitches varying from 6.5 ft. to 
7.5 ft. Now 5.16 :7=1 : 1.356—practically the same as 
the ratio of the piston pressures. 

An examination of the results of Mr. Isherwood’s two 
screws A and G shows the performance of G to be very 
high. Though its mean pitch is 7 ft. against 5.16 ft. in 
A, its slipis practically the same, viz., 14.5 percent.* As 
as been already stated, however, slip is due to the ulti- 
mate, not to the mean pitch, so that its slip ought to be 
calculated on 7.5 ft. pitch instead of 7 ft. pitch. 

It would thus appear that the supposition that an 
axially inereasing pitch is an advantage, is borne out by 
this experiment, since the turning moment is that propor- 
tional to the mean, and the slip is that due to the ultimate 


pitch. 
(To be continued.) 





Tue Tue1ss.—The Theiss Valley Company is about to 
issue a loan of 2,500,000/. with a view to the commence- 
ment of works for the regulation of the Theiss and the 
irrigation of the adjacent country. 


Nracara Fatis.—The Buffalo Electric Light Company 
has entered into a contract with the Niagara Valls Hy- 
draulic Tunnel and Power Company to take 10,000 horse- 
power, at 15 dols, per horse-power per annum, for lighting 
the city and manufacturing purposes. The route for the 
proposed cable has been surveyed from Niagara Falls, a 
distance of twenty miles. Negotiations are also pending 
for lighting and supplying power to other towns in the 
vicinity. 





QUEENSLAND RaILways.—An extension of the Southern 
Railway of Queensland from Stanthorpe to haem gin 
on the border between Queensland and New South Wales, 
has just been opened for traffic, the length of the section 
being 27 miles. On the Logan line a bridge, which was 
swept away by recent floods, has not yet been replaced. 
It is, however, pro dto build a temporary low-level 
bridge for use until a permanent bridge can rebuilt, 
The preparation of plans for an extension of the Southern 
and Western Railway through Fortitude Valley, and also 
plans for lines from Mungarr to Gayndah and Bowen 
towards Ayr is proceeding, and it is expected that 
contracts will shortly be let. 





Tue ‘* DannEBROG.”—On the King of Denmark’s steam 
yacht, the Dannebrog, there has just been installed a very 

rfect system of electric light, consisting of incandescent 
sy for all the different parts of the vessel, und two 
arc lamps for the masts. The incandescent lamps, which 
are 16-candle power, number 145; of these 49 are in the 
royal saloons and cabins, and 47 in the compartments re- 
served for the Court officials and the officers. The lamps 
are arranged in chandeliers and lampettes in such a 
manner, that they, in a moment, can be changed for ordi- 
n ship’s candles. The dynamo is a compeund one, 
similar to those which for the last couple of years have 
been used by the Danish Navy, and the installation, 
which has been effected by the Mining Corps, leaves 
nothing to be desired, either as to the artistic or the 
technical side of the question. 





* It may be well to call attention to the fact~that in a 
screw whose pitch varies in the mode (a), the working face 
of which is swept out by a lath moved over templates at 
the boss and periphery, the pitch does not increase 
uniformly from the boss to the periphery ; but that if a 
pitch curve be drawn such as O p P in Fig. 11, it shows 
the pitch to increase very rapidly with increase of radius 
towards the root and much less rapidly towards the 

riphery. What is meant by a pitch curve is a curve 
such that the distance r p measured from the vertical axis 
O Y parallel to the axis of the screw O X at any radius 
O r is proportional to the pitch at that radius. 
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8.S. ‘* MARYLAND.” 

In our issue of April 8 we illustrated and described 
the triple-expansion —_ of the Maryland, a large 
cargo steamer built by Messrs. W. Gray and Co. to the 
order of the Baltimore Storage Company, and engined 
by the Central Marine Engineering Company. This 
vessel has now completed two very successful voyages 
to Baltimore and back, and we are enabled now to give 
indicator woanae taken on the voyages, with the 
valve gear in different positions. The fact that these 
engines are fitted with —e valves giving very free 
steam openings is evidenced by the diagrams. It will 
be seen that the power in the M.P. cylinder would 
be equal that in the other cylinders by having the gear 
in a position midway between the two positions repre- 
sented by the diagrams. The Maryland carries a dead 
weight of 4250 tons, and she has three times crossed 
the Atlantic in 12 days, and the fourth time, being 
the second homeward voyage, she crossed from Cape 
Henry to the Lizard in 11 days exactly. The coai 
consumption has been 23} tons of English coal and 
27 tons of American per 24 hours’ average throughout 
the voyage. The results, therefore, are of a highly 
successful character, and are creditable alike to the 
builders and the engineers. We are glad to know the 
success of this vessel is likely to lead to extensive 
business relations between the Baltimore firm and our 
Hartlepool builders. 

Messrs. Hooper, Murrell, and Williams, of Lombard- 
street, are the English managers of the Maryland, and 
we learn that they have on cole with the same builders 
and engineers a vessel for themselves of somewhat 
similar size and character. The machinery for both 
steamers was constructed under the special superin- 
tendence of Mr. A, E. Allen, of Hull, the engineer 
superintendent of the London firm. 





ACCIDENTS IN MINES. 

AT the concluding ordinary meeting of the Institution 
of Civil Engineers, for the session 1886-87, held on Tues- 
day, May 24, Mr. Edward Woods, the President, being 
in the chair, the paper read was on “‘ Accidents in Mines,” 
Part I., by Sir Frederick Augustus Abel, C.B., D.C.L., 
¥.R.S., Hon. M. Inst. C.E. 

Since 1835, a succession of Royal Commissions and of 
Parliamentary Committees had collected and weighed the 
results of experience, and the views and opinions of 
miners, mine managers, and scientific experts, and as a 
result much improvement had taken place in the working, 
management, and supervision of mines. But within the 
last ten years it had been warmly maintained, by compe- 
tent authority, that the benefits which should accrue from 
the existing laws were far from being fully realised, while 
further and more stringent legislation was urgently 
needed in several directions. In Parliamentary debates 

stress had been laid upon the lamentable loss of life 
ue to explosions in mines, but it was scarcely realised 
that certain causes of accident, which attracted but little 
public attention, gave rise year after year to a proportion 
of deaths far exceeding that due to- explosions. fe sup- 
ee of these opinions, due to the late Mr. Alexander 
acdonald, M.P., the author submitted a table, compiled 
. from the annual reports of the mine inspectors for the 
years 1875 to 1885 inclusive, from which it appeared 
that, out of 12,315 deaths, only 23.57 per cent. arose 
from explosions of firedamp, while 40.77 per cent. were 
due to falls of roof and sides of mine workings, the re- 
maining 35.66 per cent. being the results of miscella- 
neous accidents. Moreover, the percentage of deaths due 
to explosions was very fluctuating, specially heavy mor- 
tality having been caused by particularly calamitous explo- 
sions in certain years ; while, on the other hand, the loss 
of life caused by falls of roof and sides was not only 
almost always higher than that due to explosions, but it 
also was nearly constant. Asa result of a debate in the 
House of Commons, in June, 1878, in which these facts 
were prominently put forward, a Royal Commission was 
appointed to inquire into the subject of accidents in 
mines, The final report of this Commission was published 
in March, 1886, and during the seven years of its exist- 
ence the scientific section of the Commission, of which 
the author was a member, had been almost continuously 
engaged in examining and experimenting with various 
appliances for insuring the safe conduct of mining opera- 
tions, and much original investigation had been entered 
upon, the results of which were given in the paper, 

As an instance of the smaller classes of preventible 
accidents in mines, due to modes of working, reference 
was made to the custom prevailing in South Wales of 
allowing boys to run in advance of the horses and trams 
used for haulage for the purpose ofj}opening and closing 
the air doors. It had been frequently pointed out that 
the danger arising from this custom would be obviated 
if boys were stationed at the air doors, instead of being 
allowed to run with the trams, The class of accidents 
connected with the shafts of a mine appear to have been 
more successfully grappled with. The first “‘ safety cage” 
which came before the public prominently was that of 
Mr. Fourdrinier, to whom a medal was awarded in 1851. 
Since that time various improvements had been made in 
this adjunct of the mine, particulars of which were given, 
as were also various details of safety hooks for preventing 
everwinding. ; 

The sudden yielding or dislodgment of the roof or sides 
of a working was a fruitful source of accident, and the 
variable conditions, under which such movements oc- 
curred, presen a formidable obstacle to anything 


approaching a trustworthy comparison of the different 
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systems practised in different coalfields, for coping 
with this danger. The employment of cast and wrought 
iron and cast steel in place of, or in combination 
with, timber, for propping and securing workings, had 
found favour here and there, but had not been largely 
substituted for ordinary timbering and arching, In 
workings where powder and certain substitutes for blast- 
ing could not be employed with advantage, and where, 
therefore, mechanical appliances had to used for 
bringing down the coal and stone, the risk of accidents 
from falls would obviously be reduced by reason of the 
increase of the ratio of work done to the time spent by 
the men in close proximity to the working face. Several 
of these mechanical processes for getting coal were re- 
ferred to, as was also the suplicaion of compresed air for 
the same purpose by the Dubois and Frangois method, 
employed in some Belgian coal mines, and by the English 
Sea. Heseitiins tunnelling machine at the Bridgwater 
collieries. 

Although the efficient support of the roof and sides, and 
the increased facilities for the expeditious performance of 
mechanical work, contributed to the diminution of the 
death-rate from falls, the miner’s vigilance in this respect 
must often be of little avail if, as was still frequently the 
case, he was dependent upon a source of light insufficient 
to enable him to see distinctly the signs of a fall impend- 
ing in his immediate vicinity. One of the chief, and 
most laborious, branches of experimental investigation 
upon which the late Royal Commission entered, was the 
determination, by trustworthy and searching methods of 
experiment, of the relative merits of the numerous 
varieties of safety lamp which had been devised in recent 
years, and especially since the appointment of that Com- 
mission. The author proposed to deal with these experi- 
ments and their results in Part II. of his paper; but, in 
so far as these improved lamps acted as indicators of 
firedamp, they were described, and the principle upon 
which this application of some of them were based— 
namely, the formation of a luminous cap over the flame 
when placed in an explosive atmosphere—was discussed. 
Reference was also made to other types of firedamp indi- 
cators, such as those devised by the late Mr. Ansell and 
others, the preference being given to the instrument of E. 
H. T. Livein , as most nearly approaching the fulfilment 
of the conditions essential in a firedamp indicator. 

Some experiments made ten years ago by Mr. H. Hall, 
Government Inspector of Mines, in different seams of 
fiery coal, appeared to have afforded conclusive evidence 
of the considerable extent to which the escape of gas 
might be increased by the rarefaction of the air upon the 
face of the coal. Experiments had also been made in a 
similar direction in a coal mine belonging to the Archduke 
Albert, at Karwin, in Austrian Silesia. The Royal Com- 
mission carefully examined into the existing information, 
including the experiments referred to, which bore upon 
the influence exerted by variations in atmospheric pres- 
sure on the conditions of the air in coal mines where fire- 
damp was prevalent. But although numerous striking 
instances had occurred of the concidence of explosions 
with, or their speedy occurrence after, abnormally rapid 
barometric depressions, the Commissioners deprecated the 
adoption of any official measures such as the establishment 
of observatories in mining districts, or the issue of warn- 
ings by the Meteorological Office. The opinion was ex- 
pressed that safety in mines was much more likely to be 
insured by the increasing vigilance of the officials and 
workmen than by ee a sense of security, which 
might be very misleading, as based upon such warnings. 

he sudden and violent escape of gas accumulated 
locally under great pressure was next considered, refer- 
ence being aide to various recorded outbursts of gas in 
England, and to the remarkable occurrence of natural gas 
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in the petroleum districts of the United States and of the 
Caucasus. ~ The possibility of taking measures for facili- 
tating the comparatively gradual escape of firedamp from 
gas-bearing strata, so as to relieve the pressure, had re- 
ceived much serious attention. The driving of bore-holes 
into the coal in’ advance of the working face had been 
attended with good results. Recourse had also been had 
to bore-holes driving into gas-bearing strata contiguous to 
mine workings ; but the time and cost of carrying out 
such operations, to any useful extent in localities where 
such strata were at a distance from the workings, pre- 
cluded any considerable extension of this system. In some 
cases special gas drains had been provided in connection 
with goaves and other lurking places for gas within the 
mine ; in other localities it had been found beneficial to 
carry an airway along the rise side of the workings. 
Even well within the experience of existing mining 
authorities, it was the custom in workings of limited 
extent to fire Large the accumulated mixture of 
gas and air; while so lately as 1879, the practice of 
keeping open lamps suspended in the higher regions of 
workings, to burn the firedamp, was recognised by the 
authorities in Saxony, although this dangerous course 
had since been prohibited in mines where the safety lamp 
was prescribed. Other expedients for removing firedamp 
had been proposed, chiefly of electrical or chemical 
nature, but not one of them appeared to be of a practic- 
able character. With regard to the sudden invasion of 
mine workings by large volumes of firedamp, burstin 
forth under great pressure, the most that could be hope 
for was some reduction in the frequency of such occur- 
rences, and the Royal Commissioners laid stress upon 
their conviction that the only present safeguard against 
the ible serious consequences therefrom lay in the 
provision of ample ventilation. 

The author then referred to the varieties of fans and 
mechanical ventilators now in extensive use, amongst the 
largest and most effective of which were those of Guibal 
and of Leeds, working in casings and ranging in dimen- 
sions up to 50 ft. in diameter; the Waddle and Rammel 
fans, open at the circumference, and ranging up to 45 ft. 
in diameter ; and the quick-running fans of Schiele, up to 
15 ft. in diameter. In regard to the improvements ac- 
complished in the arrangements for rapidly sing 
large volumes of air through mines, the method of 
forcing a single current of air eet the ways, and 
leaving ventilation to be accomplished by diffusion, 
had, to a large extent, given place, and with in- 
calculable benefit, to a division of the air supply into 
distinct ventilating currents passing along separate dis- 
tricts. The extent to which the air in mines, where fire- 
damp issued from the freshly-cut coal faces, was likely to 
be contaminated as regarded ventilation, had been care- 
fully considered by Messrs. Atkinson, Mr. Galloway, and 
others. The inferences to be drawn from the various 
observations were, that with the improved mine-ventila- 
tion of the present day, the air, even in fiery mines, could 
not become dangerously charged with firedamp with the 

as which escaped from the freshly-wrought coal, and 

allt the coal faces which were being worked, and that 
for such a condition of things to arise a sudden and con- 
siderable liberation of gas, or some considerable fall of 
coal or stone, accompanied by a large escape of gas, must 
occur at or near the working places. The careful exami- 
nation into the effects produced by explosions in mines 
had led to a very general realisation of an important 
element of danger, additional to, and possibly sometimes 
independent of, the presence of firedamp in the. atmo- 
sphere of a mine. The discussion of this branch of the 
subject and of those relating to the employment of ex- 
plosives in mines, and the illumination of mine workings, 
was reserved for the second part of this paper. 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
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DYNAMO-ELECTRIC MACHINES. 


2956. London, Improvements in 
Electric Motors an es, (8d. 5 Figs. 
March 2, 1886.—This invention relates to the employment of the 
double commutator, described in Patent No. 6037 of 1885 granted 
to the same inventor, with armatures with closed circuits. This 
has the result of forming in an armature two separate and distinct 
circuits which can be put either in series or in parallel. Also, that 
portion of the armature wire surrounding the part of the iron core 
where the poles are formed, and which does not contribute to the 
rey, of the other portion, may be cut out by short-circuiting 
it upon itself. (Sealed March. 18, 1887). 


3183. T. A. Garrett, London. Improvements in 
and Connected with Dynamo-Electric Machines. 
(8d. 4 Figs.) March 6, 1886.—The armature of the machine is 
without coils of wire. NN and 88 are electro-magnetic opposite 
pole-pieces connected together by iron bars B and excited by coils 
C of insulated wire. On acentrai spindle is fixed a cylindrical 
iron boss E on which is fixed a cylindrical shell consisting of 
separate iron bars @ and d which are electrically insulated from 
one another and from E. On the opposite ends of the bars d are 
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fixed non-magnetic metal rings g and h in electrical contact with 
the bars a, but insulated from the bars d and the rings g and h. 
Current collectors are applied to the rings e, g, h, and t. In the 
modification illustrated in Figs. 3 and 4, instead of one single 
cylindrical shell, two concentric cylindrical iron shells @ and d 
are employed, which are insulated from each other and from the 
central boss E. The lines of magnetic force passradially through 
the shell, and the electric currents pass longitudinally along it. 
(Sealed April 5, 1887). 

13,459. H. J. Haddan, London. (F. Vivo y Graelis, 
Barcelona, Spain.) An poerered S Apes for Regu- 
lating Automatically the In ity of the Currents 
in o-Electric Machines. [lld. 4 Figs.) October 
21, 1886.—This invention relates to an apparatus for _regulatiug 
the intensity of the electric currents produced by dynamo or 
magneto-nveene machines by adjusting their speed whenever the 
resistance of the circuit i or d The cone N is 
driven by the engine = means of a belt working round the pulley 
E; E! is a loose pulley. A similar cone M transmits to the 














dynamo by means of a pulley R, the movement that it receives 
from the cone N. thi h the belt AB. The two spindles F, F! 
are always inmotion, The spindle F receives the movement from 
& belt pulley p and transmits it to the spindle F' through pinions 
g. The belt A B is guided on the cones by means of forks H, H! 
fixed on a carrier. This carrier is provided with an Lemoore 
lever L furnished with projections, one or other of which is ca’ 

to engage with the thread of one of the spindles F, F', according 
as the oscillating lever is attracted by one or the other of the 





ty I, I', fixed on the carrier, whereby the carrier is 
correspondingly moved forwards or backwards, the belt A B 
being shifted by the forks H H', thus altering the speed of the 
cone Mdriving the dynamo, In order to cause the current to 
ee the one or the other magnet, when the main current 
increases or decreases, an amptremeter is employed whose pointer 
by its motion to the right or left closes the respective circuit, 
which allows the current to pass to one of the electro-magnets of 
the carrier, (Sealed February 18, 1887). 


ELECTRIC LIGHTING. 


769. J. H. Holmes, Newcastle-on-Tyne. Improve- 
mentsin ArcLamps, ([&d. 3 8.) January 18, 1886.— 
The upper carbon alone is movable and is fed by a feeding device 
comprising slipper blocks or friction pawls curved springs ; 
the arrangement being such that of these springs can be 
caused to become less curved, and the other at the same time to 
become more curved, and so on alternately, thereby moving the 
slipper blocks or pawls forward and backward so as to feed the 
upper carbon. (Sealed February 25, 1887). 


1877, N. “+ Rahway, New J , U.S.A. Im- 
none in Electric Lamps. (8d. 7 Figs.) February 
, 1886.—This invention relates to arc lamps in which the separa- 
tion and fi the carbons is pat os mga by means of solenoids 
in connection with clutch mechanism. The object of the im- 
rovements is to dispense with the dashpot and Sookeest 

therto used, and to feed the carbons almost imperceptibly. 
(Sealed February 15, 1887). 


1999. J. W. Swan, Bromley, Kent. Improvements 
in and Connected with Elosiric Lamps for Use for 


Paces, ‘and Means for Indicating the Presence of 
in Min other 


Places, and 

fe or losive Gases es or 
Places, (ls. 1d. age. February 11, 1886,—The lamp is of 
ordinary construction, e bulb is covered by a strong op 
of glass. The body of the lamp forming or containing the cells 
made of any suitable non-corrosive substance. The escape of the 
exciting liquid from the cells is prevented by means of a lid with 
intervening elastic plugs which are pressed down when the lid is 
secured, The proportion of firedamp in the atmosphere surround- 
ing the lamp is indicated by the difference in degree of illumina- 
tion, when heated by the passage of an electric current of two 
platinum wires, one of which is inclosed in a normal atmosphere 
, air, whilst the other is exposed to the air of the mine. ( 


5, 





20. J. D. F. Andrews, Gieeges, N.B. An Im- 
ovementin Electric Lamps. [4d.] February 11, 1886.— 
improvement consists in including one or more incandescent 

lamps in the circuit of an arc lamp for the purpose of utilising the 
artificial resistance that would otherwise have to be provided in 
another form. (Sealed March 22, 1887). 


a Po Ly? a, anciastee. Bugpene- 
en or rtaining to the ° 
ratus for Electric Arc Lam (8d. 4 Figs.) March 17, 


1886.—This invention relates to that class of lamp known as 
clutch lamps, and has for its object a self-regulating arc lamp with- 
out the necessity of clockwork. The differential force of two 
electro-mag nets, one, F, in the main circuit, and the other, G, in a 














3156. 


shunt circuit, is utilised to actuate the clutch lever m. The im- 
provements consist essentially in constructing the regulator with 
a swinging or pivotted armature J common to both magnets F, G, 
linked to the clutch M, so that the net strongest at the 
time will attract the armature and control or move the clutch, 
and consequently the carbons—in this case the top or positive 
carbon only—as may berequired. (Sealed April 12, 1887). 


11,413. _M. Settle, Bolton, Lancaster. Improve- 
ments in tric Safety Lamps for Use in Mines, (8d. 
2 Figs.) September 8, 1886.—This invention relates to improve- 
ments upon the electric safety lamp described in Patent No. 8608 
of 1886, applied for by the same inventor. | The incandescent 
electric lamp is inclosed ina glass vessel filled with water, and is 
so arranged that the escape of the water will cause a float or its 
equivalent to fall, so as to break electric contact and extinguish 
the light. (Sealed March 18, 1887). 

15,509. M. Wheeler, 4 i Tas U.S.A. Improve- 


ments in Electric aps. Figs.) November 27, 1886. 
—The object of this invention is to utilise for illuminati _ 
ea 


mag the intense light which is produced by zirconia when 
y an electric current. The zirconia in a powdered or solidified 
form is contained in a suitable cup into which the ends of the 
wires extend ; the electric current being made to — from one 
wire through the zirconia to the other. (Sealed March 22, 1887). 


TELEGRAPHY AND TELEPHONY. 
1754. A.M. Clark, London. (Mdme. Meyer, Malzeville, 
utomatic Tele- 


France.) An Im 8 of A 
graphic pat gE pay ee Febru 5, 1886.— 
e composing apparatus, by which the e is printed in such 


that the latter will itself serve for electrical 
lustrated by Figs. 1 and 2. Fig. 5 represents 


@ manner on a ta) 
transmission, is 





Setete ee b — ap) : tus. baer He ye code r= 
joyed, the do’ ashes being respecti represen y 
eH and thick transverse lines of enldsens ieagte the 


key c causes the tape A to be 
el by a narrow knife-edge, 
wii 


inst the in roller 
the ta Simult: i cn this -— ty. “4 | 
e tape. Simultaneous! operation, a punch em- 
bosses the tape with a bens don one side of the thin line. 
ing the second key cl effects the prin of a thick 

line, and at the same time the formation of a boss d at the end 
of the line opposite to that at which the boss of the thin line is 
situated. Depressing the key c? causes the to be advanced a 
rather greater distance than the space separating the elements of 
a letter. The tape having the message printed and embossed on 
it is passed into a tra: itting apparatus in which the electrical 
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transmission of the message is reget come | effected by the 
embossed portions d of the tape acting on two feelers, which close 
electrical circuits and produce negative and positive currents re- 
ively of equal duration. The currents thus transmitted pro- 

luce upon a tape in the oe (Figs. 4 5) 


pee lions And Sng Ln thick = a \ owe —— 
y produ n the composing apparatus. e tape rawn 
through by the drum m actuated by clockwork in the direction of 


the arrow, and the message is printed upon it in thin and thick 
lines and bosses by a knife-edge , an inking roller el, and a punch 
similar to the composing apparatus. The duplicate may be used 
for re-transmission as many times as required, thus preventing 
o-  rrgere of error in transmission. (Sealed February 11, 


2079. J, Gill, Keig , Yorks, Improvements in 
Means or A’ gg Contro! Telephonic 
(6d. 5 Figs.) February 10, 1887.—The 

generator A and transmitter B are of the ordinary construction 
and connected in the usual manner to the central exc » but 


the speaker cannot ring or signal to the exchange until he has 











a 


















































d ited a coin into the box. The coin or token being 

through a slitin the box cover D, is em Sy by the inclined con- 
ductor E into the inclined recessed lever F, which allows it to roll 
to the opposite end where it is stopped by a perenn N' of a lever 
N. . The weight of the coin moves the lever N on its supporting pin 
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to the position shown in Fig. 8, where the coin stops until liberated. 
When the recessed lever F is operated as above, the curved pro- 
= G at one end of the lever is raised out of recees H (Fig. 2) 
in the sliding bar J, which is thereby liberated. On the er 
ressing in the knob, the bar J is moved towards the back of the 
9 pushing the spring K against the contact L by which the 
circuit with the exchange is switched through the ringing gene- 
rator A, so that the speaker may signal to the by turning 
the handle M. On the speaker receiving a 1 in return, he 
removes the ordinary telephone from the end of lever N to speak. 
The lever rising, allows the coin to drop clear of projection N! into 
the collecting box P. According to this arrangement, the circuit 
is always complete between the speaker’s instrument and that of 
e exchange, but the speaker cannot signal until ho has first re- 
moved the projection G out of the recess H in the manner de- 
scribed. (Accepted March 16, 1887). 


$199. J. Stuart, London, Be Hutinet and P. Feliz, 
Paris.) Improvements in Telephones. (8d. 16 Figs.) 
March 6, 1886.—This invention relates to an improved telephone 
which may be used either as a transmitter or as a receiver. The 
improvements consist essentially in the employment of two mem- 
branes or diaphragms capable of vibrating freely and in unison 
under the influence of a magnet or magnets whose poles are 
situated centrally between the membranes in the interior of the 
case of the telephone, (Sealed March 11, 1887). 


4130. J. D. Miller, Dundee, N.B. Improvements in 
and Relating to the Counting and Recording of the 
Number of Messages Transmitted over Telephonic 
Circuits. [1s. 3d. 36 Figs.) March 24, 1886.—The successive 
connections made in the telephone exchange or in the subscriber's 
instrument or elsewhere in a circuit are automatically red 
by means of an electrical counter or recording instrument operated 
by the closing or opening of the circuit or of a local circuit in the 
act of making connection between subscribers. (Sealed April 1, 
). 


6471. J. G. Lorrain, 
Electric Telephony. 





, London. Improvements in 
(8d. 4 Figs.) May 13, 1886.—This in- 
vention relates to a receiving instrument. Two wires or strips 
A, B, of substances having dissimilar thermo-electric properties, 
are soldered together at a point J, and are covered with non-heat- 
conducting material, leaving the point of union J bare, A trans- 
’ mitter generating alternating currents is employed. When a 
current of electricity is sent from the transmitter through the 
junction J of the two conductors A, B, constituting the compound 
conductor, the temperature of the junction is saloed or lowered 
according as the current is sent in the direction of the electro- 
negative to the electro-positive conductor or the opposite. The 
effect of the alternate variations of temperature of the junction 

















is to alternately expand and contract the compound wire so as to 
cause expansions and contractions of the air in the instrument 
which in their turn produce alternations of streas on the diaphragm 
C, thus causing it to vibrate in unison with the vibrations of the 
transmitter, and reproduce the speech after the usual manner in 
telephony. In a modification of this invention illustrated in Fig. 2, 
the compound conductor is composed of several pairs of pieces of 
two dissimilar substances A A and BB, which are placed alter- 
nately in continuous electrical connection, and dent at the joints 
J in zig-zag form. The compound conductor thus formed is 

bedded in a nou ductor of heat E, but all the joints J are 
uncovered, (Accepted March 16, 1887). 

16,217, A.J. Boult, London. ao A, Macready, New 
York, U.S.A.) oy gp tg in Electric Eieereet 

(8d. 4F igs.) August 10, 1886.—This invention rela’ 

chiefly to the combination with the tongue and lever of a. tele- 

phic key, of a detent or locking device connected with the 
= and adapted to work in conjunction with corresponding 
means connected or integral with the tongue, (Sealed February 1, 
1887). 

11,991. A.J. Boult, London. 
U.S.A.) Improvements in ones 

onic Systems, (8d. 6 Figs.) September 21, 1886.—The 
mproved telephonic system comprises speaking condensers and 
an induction coil at each station, each induction coil having two 
secondary wires and a primary wire, and the opposite ends of each 
secondary wire being connected to the — poles of the speak- 
ing condensers. (Sealed January 18, 1887). 


12,001. N. A_ Tanner, New Haven, Conn.. U.S.A. 
An Auxiliary Mouthpiece for Telephones. (6d. 4 Figs.) 
September 21, 1886.—The improved mouthp consists in a novel 
combination of a sound chamber and funnel for focussing the 
sound waves upon the diaphi of a telephone transmitter and 
ina mage en for attaching device to the case of the trans- 
mitter. ( December 28, 1886). 


16,352. W. J. Morton, New York, U.S.A. Improve- 
ments in Telephones. 8 Figs.) December 14, 1886.— 
The improved bem a which may be used either as a trans- 
mitting or a receiv ne es, is J awe with a diaph 
A in the form of a highly-magnetised thin hard steel plate which 
is secured at its edges and suspended over a recess D in which is 





(W. Marshall, New York, 
and Tele- 
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a simple coil E of insulated wire whose ends are connected by 
means of bil ts F with the maio-line wires extending to a 
similar instrument. The o ion of this improved telephone is 
based upon the reciprocal influence which is created between the 
pec ee whose molecules have previously received a permanent 
magnetic set, and an electrical conductor brought in proximity to 





it, whenever the arrangement of the molec or their polarity is 
disturbed by a jaror shock imparted to the ragm ; and upon 
the production of e magnetic currents in a telephonic circuit 
by a mechanical jar or trepidation of the molecules in a 

magnet which, yp typo and altering their set or fixed 
mutual relations, 1 change their polarity and thereby create 
an induced current in the proximate electrical conductor. In 
Fig. 2 the steel plate magnet or diaphragm A is shown placed upon 
a highly magnetised ring H of steel fitted in the case B, 
which, when thus combined with the diaphragm, serves as a 
reservoir of magnetic power complementing that of the thin plate 
A. (Sealed March 22, 1887). 


BATTERIES. 
dan, London. (J. Crosse, Paris.) Im- 
ccum' 


4057. P. Had 
provement? in Voltaic Piles and A ulators, (6d.] 
arch 23, 1816.—The improvements consist in substituting for the 


exciting liquid between the two electrodes of an element in a| Metals 


voltaic pile or in an accumulator, a diaphragm of} cocoa-nut fibre 
or compressed powdered cork saturated with the required chemical 
fluids ; the positive and negative electrodes being flat plates of 
the metals or substances usually used for that purpose, (Sealed 


March 25, 1887). 
4522. W. es dees London. A Process for Utilis- 
the Spent Liquid from Certain Voltaic Batteries. 
[4d.] March 31, 1886.—The spent liquid from a voltaic battery in 
whieh caustic alkali ‘is used as the exciting liquid and zinc as one 
of the elements, may be utilised by subjecting the spent liquid 
to the action of See 3 uretted hydrogen, thereby recovering a solu- 
tion of caustic alkali and pitating zinc sulphide. The is 
then treated with an acid to produce a zinc salt, and reproduce 
sulphuretted hydrogen for use in the manner above referred to. 
The zinc salt may be treated with barium. sulphide for the pro- 
duction of pigments. (Sealed April 1, 1887), 


5731. A. Dun and F. er, . 
the- , Germany. Improvements in Galvanic 
Batteries. (6d.] = 27, 1886.—This invention relates to 
anew element of two cells for galvanic batteries. The new element 
consists of a carbon negative electrode having as depolarising 
liquid nitro-hydrochloric acid either alone or mixed with ferric- 
chloride. lye is‘used as the exciting liquid, and tin is em- 

loyed as tive electrode or any other metal soluble in soda 
ye or on closing the circuit. (Sealed April 15, 1887). 


ELECTRIC BELLS. 


1496.. T. P..C. Crampton, London. Improvements 
in or Relating to El ic (8d. 4 Figs.) February 
2, 1886.—The armature, electro-magnets, and clapper are con- 
tained within the bell. The frame A is formed with an upper 
horizontal extension B which carries the pivot E on which works 
the armature F.: This latter also carries the contact spring G. 
The frame A is screwed to the neck of the bell by a boss H, and 








is also provided with a vertical web L to carry the electro-magnets 


M, and with a lower horizontal extension N which carries a stud | th 


through which passes the adjustable contact screw P acting on 
the contact spring G. The clapper hangs from the top of the 
armature and being balanced by gravity, no spring is required to 
return it to its normal position. e frame A is made accordin; 
to this invention with its various parts cast in one piece. (Sealed 
February 11, 1887). 


3106. H. P. F. Jensen, B. W. Webb, and J. Jensen, 
London. in ‘Electric!and eto 


ents 
tus to be Used in Connection 

21 Figs.) March 4, 1886.—This invention relates 
to improvements upon electric bells, in which the operative 
mechanism is secured within the bell described in Patent No, 4712 
of 1882, granted to the same inventors. The bell is supported on a 
bracket or holder which is electrically connected with an electric 
generator. The requisite electrical connection is effected by the 
act of placing the bell upon the holder, The operating circuit is 
closed by means of a bell-pu!l. (Sealed April 1, 1887). 


_ MISCELLANEOUS, 


6508. R. P. Sellon, London. Improvements in 
Electric Meters. (8d. 3 Figs.) May 14, 1886.—Referring to 
Fig. 1, an electrically-driven pendulum P imparts a reciprocating 
motion to a link N which is connected at one end with a pawl and 
ratchet wheel T engaging with a series of indicating dials, The 
other end of the link N can slide freely up and down the pen- 
dulum rod P, and the extent of its reciprocation will depend upon 


Bells and A: 
with, [ls. 1 











its tion tap the pendulum rod. This position is varied ac- 
cording to the strength of the current by means of a solenoid 
magnet M which raises its core K more or less ing’ to the 
strength of the current round it, thereby rocking the lever 
L and so varying the position of the link N the 

rotary 


rod P. In Fig. 2, E is an electro-magnet by means of w! 
motion isimparted to a fan F immersed in mercury within the 
vessel P. The rotary motion of the fan depends on the depth of 


and | rays, of light from which, tending to affect the sensitised 





its immersion in the mercury, and the depth of immersion of the 
fan is determined by the attraction of the solenoid magnet M for 
its core K to which the fan is suitably connected. The rotation 
of the fan as registered by indicating dials d shows the strength 
of the current essing the solenoid M. According to a 
further modification illustrated in Fig. 3, D is a roll of chemically 
sensitised paper to which revolution is imparted when a current 
of electricity flows in circuit; I is an incandescence lamp, the 


paper 
wound on the drum D, are intercepted by a screen 8S. This 
screen is in connection with the core K of a solenoid M. The 
position of the core K is determined by the current passing round 
the solenoid M, and thus the amount of light allowed to fall upon 
the sensitised paper varies with the current in the circuit in 
which the meter is placed. (Sealed May 20, 1887). 


10,241. H. H. 


Lake, London. (EZ. Thomson, L: Mass., 
U.S.A.) Im ae Relating to th eldi 


eo WwW of 

an A us therefor. (8d. 40 Figs.) 
August 10, 18¢6.—The object of this invention is to provide for 
firmly welding bars, wires, tubes, or other pieces of metal by the 
aid of electricity. The welding process consists in forcibly press- 
ing against each other the bars or pieces to be united, and 
then passing through them an electric current of large quantity, 
but of low electromotive force. The resistance to the passage 
of the current at the mee’ point of the bars or pieces ‘pro- 
duces a welding heat at this point. (Sealed March 11, 1887); 


12,315. A. Bernstein, London. Improvementsin Auto- 
matic Electric Cut-Outs. (Sd. 2 Figs.) September 28, 1886.— 
The improved automatic cut-out consists of two electrodes between 
which is placed a metallic compound which offers a comparatively 
high resistance to the passage of a current of normal strength, but 
is decomposed or reduced to a metallic state by a stronger current, 
and then becomes of low resistance. (Sealed March 15, 1887). 


yiblt}, privemeuts atnuleg We" Appcbatia To 
A, ‘or 
ting the Flow of Electric Currents. (8d. 13 


Figs.) November 23, 1886,—This invention consists essentially of 
an adjustable rheostat composed of an electric conductor whose 
resistance is variable by changes of temperature, combined with 
means independent of the current to be adjusted and flowing in 
the conductor, for varying its temperature, and consequently its 
specific resistance with agiven current. A coil V made of platinum 
wire sufficiently fine to be considerably heated by the normal 
current passing through it from the dynamo coils 88, is placed in 











an upright tube T of nen-conducting material which serves to pre- 
vent the lateral escape of heat from the coil V. A valve W con- 
trols the passage of air through the tube T, and may be operated 
by hand or by means of a solenoid C placed in a shunt circuit toa 
group of incandescent lamps L. If the difference of potential rises 
above the normal limit, the solenoid C tends to close the valve W 
and thus restrict the circulation of the cooling current of air 
through the tube T, whereby the heat of the wire coil V, and con- 
sequently the resistance in the circuit to the coils 8, S, increases, 
cutting down the field magnetism and lowering the potential in 
the mains connected with the armature. (Sealed March 22, 1887). 


1750. H. H. Lake, London. (Count R. De Montgelas, 
Philadelphia, Penn, U.S.A.) Le ene Relating to 
uminium and to Appa- 

efor, (6d. 2 Figs.) February 3, 1887.—Alumina 
dissolved in hydro-chloric acid is evaporated to obtain the dry 
salt. This ealt is re-dissolved in hot water, and the liquid is 
placed in the one D, Fig. 1, The compartment C in the 
same vessel, which is separated from compartment D by a porous 
ition B, is filled with a heavy solution of chloride of sodium. 

e electrodes E and F are then connected in circuit with the 





battery. The solution in D has normally a yellow colour. The 
current is to be maintained until the said solution becomes colour- 
less. This colourless solution is — to dryness, and the 
——— salt, adouble chloride of aluminium and sodium, is re- 
dissolved in water, the object being to drive out any excess of 
acetous matter, and keep the solution as neutral as possible. The 
electro-deposition of the aluminium from this solution is carried 
out in the vessel H, . 2. When the anode and cathode are 
connected in circuit with a battery, a fine adherent plating of 
metallic aluminium is produced upon the surface of the cathode J. 
(Accepted March 15, 1887). 





UNITED STATES PATENTS AND PATENT PRAOTICE. 
Descriptions wi ustrations of inventions patented in the 
United States of America from 1847 to the present time, and 


reports of trials of t law cases in the United States, hm dy 
consulted, gratis, at the offices of ENGINBERING, 35 and 36, Bedford- 
stréet, Strand. 





Tron In ALABAMA, — We learn from Birmingham, 
Alabama, that the Debardeleben Coal and Iron Com- 
pany has determined to erect immediately at Bessemer 
another furnace plant in addition to one now nearly com- 

leted. The new tis to consist of two 17 ft. by 75 ft. 

‘urnaces, seven t stoves, poe é engines, an 
300 additional coke ovens, per 3 600 coke ovens in all. 
The company has also purchased 50,000 additional acres of 
land, poueting. of more than twenty. miles of the cele- 
brated red and brown ores in Murphrees Valley, now being 
penetrated by the Bessemer Huntsville Railroad, 
with a large body of coking coal in the Warrior Field. 
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CHILLED ROLL GRINDING MACHINE AT THE MANCHESTER EXHIBITION. 
CONSTRUCTED BY MESSRS. LUKE AND SPENCER, ENGINEERS, MANCHESTER. 
(For Descripticn, see Page 542.) 





THE IRON AND STEEL INSTITUTE. 

In our last issue we brought the report of the 
annual meeting of the Iron and Steel Institute up 
to the close of the second day, Friday, the 27th 
ult., with the exception of giving an abstract of a 
paper by Mr. Thomas Turner, of Mason College, 
Birmingham. This contribution the author read 
in part at the Friday’s sitting, the discussion being 
deferred to the following day. Mr. Turner’s paper 
was on 

Tue Propuction or Smica rrom Cast Iron ; 
a subject which, as our readers are aware, has been 
exciting of late a good deal of interest in the metal- 
lurgical world. The author commenced by remind- 
ing his audience of the remarkable specimen of 
fibrous silica obtained from blast furnace slag which 
Dr. Percy had exhibited last year and had referred 
to in his Presidential address. The paper then 
went on to indicate the positions in which silica is 
occasionally produced, by which it is shown that 
the separation of silica from cast iron is not a mere 
isolated action, only to be seen in the blast fur- 
nace, but, exceptionally, in a variety of circum- 
Stances; and it may also, as the author acci- 
dentally proved, be produced by laboratory ex- 
periments. Mr. Turner had undertaken some 
experiments with white iron and different varieties 
of silicious pig in order to determine whether the 
addition of silicon to all varieties of white iron 
would result in the production of grey castings. 
Scotch pig containing 10 per cent. of silicon was 
melted with South Staffordshire white cinder pig in 
a covered Stourbridge crucible. After a greater 
part of this mixture had been poured into the 
mould, the pot containing the residue was replaced 
on the fire and the damper closed, so that the whole 
was allowed to cool gradually. The next day Mr. 
Turner was surprised to find a large number of 
globules of iron, varying from a blue colour, with a 
hazy coating of ‘ilics on the surface, to white 
globules with a much thicker coating. From this 
gradation the author argued that the change had 
been gradual. The author was notable to make an 
analysis immediately, and some rust from the iron 








globule having formed, the analysis, when made, 
gave : 
Silica (SiO,) x! ae ... 76.0 per cent. 
Ferric oxide (Fe,O,)_... Ll 23.2 ee 

From this it would seem that, apart from the 
oxide of iron accidentally present, the substance 
was nearly pure silica. A number of different 
solutions to the problem set by these phenomena 
were suggested and put to proof by the author, the 
results being given in the paper. Finally, pure 
carbon monoxide was passed through molten iron, 
when globules covered with silica were again formed ; 
thus tending to indicate carbonic oxide as the oxidis- 
ing agent in the production of silica. A modifica- 
tion of this experiment was also tried in which 
powdered coke was used in the pot in order to supply 
an atmosphere rich in carbonic oxide and also to 
produce a large number of metallic globules. It 
was found that the addition of a small quantity of 
sulphur favoured the action, and the fibrous silica 
also appeared to separate more readily from an 
iron moderately rich in silicon than from a rich 
silicon pig. The author discussed the reasons that 
may be brought forward by others in order to ac- 
count more fully for the phenomena described, but 
for this part of Mr. Turner’s contribution we must 
refer our readers forward to the full reprint of the 
paper which we shall give later on. His own ex- 
planation is briefly as follows : 

Fibrous silica is produced by a fractional oxida- 
tion of fused silicious iron, usually by an atmosphere 
rich in carbonic oxide, the effect depending on the 
maintenance of a due proportion between the oxidis- 
ing power of this atmosphere and the amount of 
silicon present in the iron. There is no reason to 
suppose that crystalline silicon separates during the 
process. Probably the action is a result of chemical 
changes, which may be represented as follows : 

2Fe+0,=2Fe0. 
Tron + oxygen gives ferrous oxide. 
2 FeO + Si=Si0, +2 Fe. 
Ferrous oxide+silicon gives silica + iron. 

The fibrous character of silica is entirely accounted 

for by the above equations, while it cannot be ex- 





plained on the supposition that crystalline silicon 
is first separated and afterwards oxidised. The author 
believes that each particle of silica, at the moment of 
its formation, is in contact with the surface of the 
molten iron, and every subsequent formation tends 
to raise the particles first formed. A fine thread 
silica, constantly growing by additions at the sur- 
face of the metal, the result being that when but a 
small quantity of silicon is oxidised, there is obtained 
a soft downy coating, consisting of fine threads ; 
while if the silicon is oxidised more rapidly, there 
is produced a more compact fibrous silica, and in 
exceptiona] cases obtain a product as remarkable as 
that exhibited by Dr. Percy a year ago. 

The discussion on this paper was commenced by 
Mr. Blair, who had introduced originally the speci- 
men of fibrous silica referred to as produced in the 
blast furnace, and which was similar to that which 
Mr. Turner had produced in the crucible. He com- 
mented on the author’s deductions, and pointed 
out that Mr. Turner had said that sulphur favoured 
the production of silica in the manner under con- 
sideration. That conclusion was borne out by the 
fact that he, the speaker, got the specimen shown 
by Dr. Percy from a furnace ing common iron. 
He hoped Mr. Turner would pursue his observations 
on the composition of pig iron, as great benefits 
might be hoped to accrue from his labours. 

r. Edward Riley had also made researches in 
the same field. The relation of silicon and iron 
he considered a most interesting and important 
subject. 

Basic Suae. 

The first paper read at Saturday’s sitting on th 
28th ult., was contributed by Mr. Percy ©. Gil- 
christ, and was on ‘‘ Basic Slag as Manure.” This 
was discussed with the paper of Messrs. J. E. 
Stead and C. H. Ridsdale, entitled ‘‘ Basic Slag : 
its Formation, Constitution, and Application, with 
Special Reference to found therein.” The 
former paper opened with reference to the favourable 
action of phosphoric acid in the economy of plant life 
and the extensive use of phosphatic manures. Ex- 
periment has proved that phosphoric acid in basic 
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slag is assimilable by plants, and that it is comparable 
as a phosphatic manure with superphosphate itself. 
During 1886 more than 400,000 tons of basic slag 
were produced containing 17 to 20 per cent. of phos- 
phoric acid, 50 per cent. of lime, 4 per cent. of 
magnesia, 5 per cent. of oxide of manganese, 2 per 
cent. of alumina, 14 per cent. of oxide of iron, and 
8 per cent. of silica. The phosphoric acid exists 
solely in combination with lime. In Germany, the 
untreated slag, simply ground fine, has been used 
with great success on a peat moor, and it has also 
been tried on asandy soil. A résumé of the results 
obtained is to be found ina fairly complete form in 
the pamphlets of Professors Fleischer and Wagner. 
A valuable feature in Mr. Gilchrist’s paper is an 
appendix containing a list of the principal publica- 
tions that have been issued on the subject of basic 
slag as manure. One of the most important points 
to be settled in consideration of this subject was 
whether the oxide of iron in the slag would be 
injurious to vegetation. Inasmuch as the slag 
contains no sulphuric acid, it would not be 
expected that the iron would be injurious, and 
such, the author says, has been found to be the 
case. One ton per acre has been used for root 
crops, and in one case 2 tons 16 cwt. per acre upon 
oats. Inno case has any injurious result appeared, 
but, it may be added, no better results were ob- 
tained than with something under 10 ewt. per 
acre. Without going into the details given by the 
author—a labour not necessary now, as we intend 
shortly publishing Mr. Gilchrist’s paper in full 
—we may give a few of the leading details 
quoted. Dr. Wagner says: ‘‘ Finely powdered 
Thomas slag is not only in the highest degree 
active upon moor and meadow soils, but also upon 
ordinary arable soils, producing exceptionally high 
increase in crops.” Fair results, the author states, 
have been obtained apes chalky land, but the 
greatest improvement has been secured on peaty, 
sandy, loamy, and poorly calcareous soils. In poor 
soil it seems to equal superphospate, as not only 
the P.,O., but also the lime and magnesia, are ab- 
sorbed by the plant. The fineness to which it is 
necessary to grind the slag is, the author states, a 
condition of the very first importance, neverthe- 
less there is a limit to the fineness to which it is 
necessary and economical to so grind it. When 
powdered so that 83 per cent. passed through a 
sieve with holes .0039in. in diameter (say 120 
holes to the linear inch), it gave as good result as 
when ground to such a fineness that the whole of 
it passed through such a sieve. But when using a 
slag so coarse that 52 per cent. of the grains were 
from .0039 in. to .0078 in. (say 120 to 60 holes to 
the linear inch), and 48 per cent. of the grains 
were from .0078 in. to .156in. (say, 60 to 30 holes 
to the inch), it was found that, in the case of 
wheat, 1771b. of phosphoric acid, which would 
equal about 1040 1b. of slag when put on one acre 
of land, only gave three-eighths of the increased 
crop, that 88 1b. of phosphoric acid (say 5201b. of 
slag) gave per acre when used in finely ground 
slag. By ‘‘increased crop” the author means the 
increase obtained over the result from similar un- 
manured land. Similar results were obtained in 
the cultivation of flax. The author concludes with 
extracts from the results of various authorities 
who have investigated the subject. Professor 
Wagner quotes experiments made on meadow 
land and oats, all of which were highly successful. 
Professor Wrightson and Dr. Munro, on stiff 
deep clay, got excellent results with swedes. Pro- 
fessor Kinch, at Cirencester, on a calcareous clay, 
was successful with roots. Mr. Warington had 
experimented with dung and slag, and Mr. Field 
had got approximately similar results with 8 cwt. of 
slag as with 6 cwt. of superphosphate, the produce 
being 12 tons 5 cwt. 1 qr., as against 12 tons 12 ewt. 
3 qrs., and no dung was used. On the whole it 
is concluded that the beneficial action of the slag, 
like that of superphosphate, is very much aided by 
using it with other manures to give the necessary 
nitrogen and potassic salts, 

Messrs. Stead and Ridsdale in their paper com- 
mence by giving a brief description of the way in 
which basic slag is formed, together with an analysis 
of the slag, the phosphoric acid varying from 14 to 
20 per cent. In March of last year the North- 
Eastern Steel Company commenced to run their 
basic slag in boxes of 40 cwt. to 50 cwt., when 
the comparatively slow cooling favoured crystallisa- 
tion. The interior of each slag ball was porous, and 
often contained large masses of crystals. Analyses 
of these crystals are given at length, together with 





illustrations. A large part of the paper is taken up 
by a discussion of the composition ; the facts put 
forward are of great interest, but we must leave the 
subject until we publish Messrs. Stead and Rids- 
dale’s contribution in extenso, 

Turning to the latter part of the paper, we find 
the authors referring to the large number of patents 
that were taken out as soon as the manurial value 
of basic slag came to be recognised ; covering, as 
we are told in the paper, almost every conceivable 
method for treating the slag, whether practicable 
or not. An abstract is given of the processes they 
are, in the main, all based on. In 1878-79, Messrs. 
Pattinson and Stead tried a large number of these 
methods, but came to the conclusion that the best 
mode of using the slag would be to grind it fine and 
apply it direct to the ground. The practical trials 
since made in England and Germany have proved 
that this idea was correct, and that the presence 
of iron does not detract from the manurial effect. 
‘*Tt seems clearly proved now,” say the authors, 
‘* that the carbonic acid of the air, and the organic 
acids in the earth derived from the decay of 
vegetable remains, will effect the solution of calcic 
phosphate as required by the plants ; and indeed it 
appears that if soluble calcic phosphate be put in 
the ground, it becomes nearly all transformed to 
insoluble phosphate, and has to be redissolved by 
natural agencies before it can be utilised by plants. 
The finer ground the slag the more readily and 
rapidly it is attacked by carbonic acid, &c. ; hence 
coarser ground slag will not have so rapid an effect 
as that which is finer, but it will not be so soon 
exhausted.” 

The discussion was opened by the President, 
who said that bringing this matter before the 
Institute would be a step of great utility if the 
knowledge gained could be made known to agri- 
culturists. 

Mr. J. Riley read a letter from a friend, a large 
farmer, who had tried the basic slag as manure. 
The details of trials made were given. With 
yellow turnip he used 5 cwt. of slag per acre. This 
did not give quite so good a result as superphos- 
phate, but the latter cost 1l. per acre to use, whilst 
the slag could be bought at 1l. a ton unground, 
and was undoubtedly the cheapest phosphoric 
manure in the market. It seemed to be the im- 
pression, however, that dealers would be likely to 
**Jay it on” for grinding. 

Mr. Edward Riley said he had tried in vain to 
get English manure merchants to go into this 
question. The Germans took the matter up, how- 
ever, very readily, and showed great enterprise in 
following it up, so that the North-Eastern Steel 
Company had made arrangements for disposing of 
their product to German firms because the English 
merchants would have nothing to do with it. The 
speaker had done all he could to get the question 
duly brought forward as a commercial question in 
this country, but with very poor success. Mr. Riley 
referred to the laboursof Mr. James Mason. That 
gentleman had tried grinding the slag, and his 
opinion was that it should be ground fine. The 
method he used for working the slag was also de- 
scribed by the speaker. The experiments in this 
direction tended to show that a certain proportion 
was harder than the rest, and that contained more 
iron and less phosphoric acid, and would therefore 
be of less value as a manure. Mr. Mason was of 
opinion that there were many positions where basic 
slag could be used with great advantage. In low- 
lying lands, where only coarse grass would grow, 
from the soil being deficient in phosphoric acid, it 
would doubtless prove very valuable. In such 
cases bone would be too costly, but the slag would 
cause finer herbage to grow and the value of the 
land could thus be raised. 

Mr. Blair discussed at some length the composi- 
tion of the crystals referred to in Messrs. Stead 
and Ridsdale’s paper. He pointed out the large 
proportion of vanadium, and thought that this 
should be investigated. He also referred to the 
fact that though titanium was not in the pig yet it 
occurred in the bath, and has a considerable prac- 
tical effect. Mr. Edward Riley said that titanium 
was found in pig iron, and it made the iron blacker, 
which was the only effect so far as he could see. 

Mr. Bauermann said that the Germans had been 
very active in this matter, and quoted from some 
German papers in illustration of the fact. In one 
case a German writer had gone over much the same 
ground as that covered by Messrs. Stead and Rids- 
dale, and the same results were arrived at in some 
respects. Some of the compounds referred to were 





new, and therefore of great interest. On some 
points the German engineers differed from the 
authors of the paper, but these were questions of 
interpretation and not analysis. Mr. Bauermann 
referred to these matters at some length, his con- 
clusion being that the Germans were more likely to 
be right, and supported this opinion by the way in 
which the facts were borne out by analogous points 
as they occurred in nature. 

Mr. Gilchrist, in replying to the discussion, said 
he wished particularly to refer to the latter part of 
Messrs. Stead and Ridsdale’s paper. If there was 
one thing more firmly settled than another, it was 
that the slag must necessarily be finely powdered. 
This was most important, and he wished particularly 
to traverse the statement in the paper that the slag 
might be used when coarsely powdered. Mr. 
Mason’s method of testing he considered better 
than sifting, but fineness of the powder was a vital 


int. 
© in Ridsdale replied at some length to Mr. 
Blair’s statements on the question of vanadium in 

ig, and also Mr. Bauermann’s comparison between 

is own and the German conclusions. He gave 
reasons for his own opinion, but said the point was 
after all more a question for experts in crystalo- 
graphy like Mr. Bauermann. Suggestions had 
been made that further analyses should be carried 
out. It was, however, difficult to get enough 
crystals to work from, for it occupied two persons 
two weeks picking out-not more than 2 or 3 grains. 
The illustrations given with the paper had been 
unfavourably criticised, but these, it was pointed 
out, were not finished productions, and were only 
intended to give a representation of the crystals as 
they appeared to the naked eye. Dr. Meyers was, 
however, making a drawing of the exact lines, and 
these would be published in the Proceedings. 
Photography had been tried but failed. As to the 
fineness to which the slag should be ground when 
used as manure, no doubt, from a commercial 
point of view, Mr. Gilchrist was correct. 

This concluded the business of the meeting. Dr. 
Sorby’s paper ‘‘On the Microscopical Structure of 
Iron and Steel” was taken as read, but it is to be 
discussed at the next meeting. No mention was 
made, so far as we could hear, of Mr. B. H. Brough’s 
paper ‘‘On the Use of the Magnetic Needle in 
Exploring for Iron Ore,” so its reading is presum- 
ably deferred to the next meeting. 

The meeting terminated with the usual formal 
proceedings, including, of course, a vote of thanks 
to the President and Council of the Institution of 
Civil Engineers for the use of the theatre, and the 
members present separated after the President had 
expressed a hope that he would see a large number 
present at the forthcoming Manchester meeting to 
be held on the 14th, 15th, and 16th of September. 
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Traité Theorique et Pratique de la Regulation et de la Com- 
pensation des Compas avec ou sans Relévements. Par 
A. Cotuet, Lieutenant de Vaisseau, Repetiteur de 
l’Ecole) Polytechnique, 2ieme Edition. Revue et aug- 
mentée, Paris: Challamel, Ainé. [10 francs.] 

On page 239 of our thirty-third volume, we called 

the attention of our readers to the first edition of 

this work, which appeared to us to promise to be 
of great service to navigation. Our expectations 
have not been disappointed, and in spite of the re- 
stricted sphere of the subject, and of the length of 
the work, which might have repelled the class to 
whom it was addressed, the book has attained a 
second edition. Mariners will profit by its division 
into two portions, the length and the difficulty of 
which are very unequal. The first consists of less 
than one hundred pages ; it comprises the second 
and the fourth parts of the book, and gives all that 
is practically necessary for the employment of coim- 
passes, both those of ordinary construction and 
those of the most improved form, such as that of 
Sir William Thomson. The second part forms a 
kind of complete encyclopedia of the compass in 
which the reader may wander according to his 
need, his leisure, or his will. He there tinds the 
elementary, physical, and mechanical principles 
which should guide him in the construction and 
choice of a compass, and in an easy form the 
demonstration of the practical rules given in the 
other portion of the work. The author remains 

a steady partisan of the cause which he main- 

tained in 1882, viz., that of the superiority of 

the entirely compensated compasses of Sir William 

Thomson, in which the errors caused by the iron of 
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the ship are corrected by magnets and masses of 
soft iron. This opinion has received the confirma- 
tion of experience, and it is rare to find mariners 
who do not accept the principle of compensation ; 
when they do not provide themselves with instru- 
ments of this character it is because the expense 
of replacing their existing compasses deters them. 
In this new edition M. Collet has considerably 
developed the practical rules for the use of Flinder’s 
bar, of the dipping needle, and of the adjustable 
deflector, instruments auxiliary to the completely 
compensated compass of Sir William Thomson, and 
which are often neglected from the erroneous sup- 
position that their use is too delicate and compli- 
cated. The importance of these instruments can be 
shown in a few lines. The Flinder’s bar renders 
the compensation, once adjusted, exact for all the 
seas of the globe, and permits of navigation every- 
where without the deviation of the compass ever 
exceeding 1 deg. to 2 deg. from the magnetic meri- 
dian, and without the correction being touched. 
The dipping needle enables oscillations of the rose 
to be almost prevented. The adjustable deflector 
provides either for the compensation or the calcula- 
tion of deviaticns of the compass without any re- 
moval of parts, and renders the navigation exact 
and certain, even in fogs. In a word, by aid 
of these instruments it is possible by means of 
observations more simple than these required for 
the use of a sextant to reduce the error of a 
completely compensated compass to within 2 deg. 
or 3 deg. at the utmost, and that without calcu- 
lation. 

But the most important addition to the work 
treats of ordinary compasses, of which a large 
number still exist, standing in great need of im- 
provement. In a new chapter specially devoted to 
the inaccuracy and insensibility of the compass, the 
author indicates how in most cases and at a small 
cost, those defects so often credited to the compass 
can be greatly reduced, although it would be 
possible to remove them altogether, or at least 
to diminish them to a great extent. The author 
also describes the means for avoiding the dangers 
which may result both to the vessel and to the 
compass from an electric light badly arranged and 
carelessly supervised. Further, he indicates to 
captains all the advantages they will reap by adopt- 
ing compasses of metal plates, similar to those 
which have done such good service in chronometers. 
He gives the types which appear to him the most 
convenient and the most complete for the tables. 
These permit of each compass being followed from 
the day it is delivered from the maker until it is 
putout of service. It is certainly desirable that 
captains should be convinced that they can very 
easily effect a notable economy by following acourse 
which gives both exactitude and economy. In a 
steamer of 1000 indicated horse-power the extra coal 
burnt in following false courses may be estimated at 
best at 801. perannum. On the other hand the com- 
plete statistics published under the direction of Mr. 
R. Giffen, by the Board of Trade, show that we may 
estimate the marine losses of the civilised world at 
6,000,000/. per annum, including both the total 
losses and the damage caused by stranding. Most 
of these are caused by errors of compasses. The 
expenses of insurance are in direct proportion to 
the risks and would diminish with them. The 
statistics of the Board of Trade, the only official 
figures which give indications on this point, show 
that more than 2000 persons lose their lives annu- 
ally by shipwreck, and many of these casualties 
are equally the results of faults of course due to 
the compass. In view of these great losses any 
work which will enable captains to correct the 
errors of these instruments, must be welcomed, not 
only by sea-faring men, but also by traders and 
humanitarians. 





Modern Machine-Shop Practice. By Josuvua Rosz. Lon- 
don: J. S. Virtueand Co. [Twenty Parts, Two Shil- 
lings each. | 

This work should take a high position among the 

many books brought out for improving the technical 

education of mechanics and handicraftsmen. The 
author, Mr. Joshua Rose, is not a professor or mere 
theorist, but has a minute and practical acquaint- 
ance with the subjects on which he writes, his ex- 
perience not being confined to this country, but 
embracing much American practice. He addresses 
himself as a mechanic to mechanics, speaking in the 
language of the workshop, and confining himself to 
matters which are met with there. 1t must not be 
supposed, however, that this is a book for appren- 





tices and ambitious mechanics only. There is much 
in it that will prove valuable to draughtsmen and 
machine designers, while the large class of engineers 
whose workshop experience dates back a ph pr 
years, will find it useful to put them in possession 
of the most modern means and processes. 

The arrangement of the work is as follows. It 
commences with elementary parts of machines, 
such as screw threads, gear wheels, cams, keys, and 
bolts. It then deals with the general forms of con- 
struction of modern metal-cutting machine tools. 
Next, the means adopted to obtain the same end 
in different classes of machines are described, and 
their relative advantages and disadvantages pointed 
out. The means for fastening and holding work 
on machines form a separate subject, which includes 
full descriptions of the most improved designs of 
clutches and other similar appliances. The cutting 
tools themselves follow, the best shapes and the 
most suitable speeds of feed being dwelt upon. 
Lastly, as the test of good management in the work- 
shop is perfect interchangeability of parts, there 
comes an aceount of standard measuring machines, 
gauges, and appliances. 

Besides the features enumerated above the work 
deals with handicraft practice in turning, fitting, 
and erecting, and in the use of tools. It is being 
issued in parts, which the publishers inform us can 
only be obtained from them or their agents, and 
not through the trade generally. Whether they 
consider this an advantage we cannot say, but any 
one who has met with the book canvasser—and who 
has not ?—will entertain a contrary opinion. 
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THE NATURAL HISTORY OF LOCAL 
BOARDS. 


VII.—Tue Contentious Boarp. 


ALREADY we have chronicled the history of a 
* Forcible Board” and a ‘‘ Fighting Board ;” and 
although it is easy to conceive of circumstances 
which might have developed either of these into a 
Contentious Board, yet so far as time has permitted, 
neither of these has yet matured into a specimen 
of that class, fit and proper to be accepted as 
typical. At any rate, howsoever they might be 
endowed with this quality, still more were they 
endowed with the quality of which they are put 
forward as the types. 

The Triple Alliance (see the Laissez-faire. Board) 
did indeed reach high-water mark in this line ; but 
inasmuch as they were not a Local Board, but a 
forced federation of local board delegates, there is 
yet room for a brief sketch of atype of board, which 
being by no means rare, our legislators must take 
into account when they meddle with the hydra- 
heads of local government; and especially when 
they fancy they can earn popularity by relaxing 
the strong reins of a wise centralisation. This 
space will be honourably filled, we make bold to 
think, by the story of the Stoney Edge Local Board, 
in whose councils, at a certain epoch in their career, 
when the men and the hour met, strife and obstruc- 
tion, both the offspring of self-interest, entered 
and drove out that sanitary conscience which should 
animate such authorities; and for many years 
gained their district an eminence not to be envied 
by the most obscure of their neighbours. How this 
evil spirit rose, and how it was fostered, we will 
try to show. 

Stoney Edge is one of three townships which form 
the parish of the same name, and contains an area 
of nearly four square miles. The country round 
it is an endless succession of rugged hills and 
hollows, culminating to the south-west in lofty 
moorlands, and dying out far to the east in a great 





fertile plain. The centre of the township is a high 
table-land, long and wedge-shaped, falling to the 
north and south in escarpments so steep as almost 
to become ‘“‘scars ;” on the latter side to a little 
upland beck, and on the former to the flat holmes 
of the variable river whose dangerous caprices in 
times of flood we have already recorded in tke 
history of St. Paul’s the Less. This river, in fact, 
divides the two townships, Stoney Edge being on 
the south bank; and the remarkable horse-shoe 
bend of the current embraces nearly a square mile 
of its best building land. The parish, indeed, may 
be looked upon as one of the very earliest offshoots 
of the mission of that ‘‘stern and majestic” saint 
who ruled the religious destinies of St. Paul’s the 
Less. 


The ancient village with its church, its fat rectory, 
its degraded hall—the seat of the courtier family 
who have long since deserted the district—and its 
outlying hamlets, all touched with the reverend 
hand of time, lie on the hill-top looking loftily 
down northward from the sharp edges on to the 
smoky valley below, descrying tributary valleys run- 
ning up still further north, and equally filled with 
smoky industries. Skirting the base of the steep 
hillside are a railway and canal, the latter taking a 
straight or chord line across from point to point of 
the horse-shoe bend, and saving the long detour 
of two branches; cuts made for easy access to St. 
Paul’s the Less, but nipped in the bud of their use- 
fulness by a famous lawsuit and arbitration between 
the navigation company and the owners of a goodly 
water mill, in which the navigation were worsted, 
and learnt a costly lesson as to the value of ancient 
water rights. 

Down to a quarter of a century ago there was 
little more than the railway and the canal to disturb 
the harmony of agriculture in Stoney Edge Carrs. 
A small glass works; a steam forge of no great size, 
standing, not in the township, but in an alluvial 
tongue undistinguishable from it ; a tongue which 
St. Paul’s insidiously thrust into the fairest portion 
of its neighbour ; a brickfield, a quarry, and a malt- 
kiln or two ; these were all. The rest was, and still 
is, purely agricultural above, and coal mining below. 
The latter industry had not long developed from 
the primitive ‘‘ bell” pits into the great modern col- 
liery, which, within a few years only, had broken 
into the picturesque antiquity of the ancient village 
with its unsightly head gearing, pit-hill, and the 
inevitable ‘‘colliers’ rows,” which above all other 
visible signs are a sure index of a coalmaster’s idea 
of the pitman’s sense of decency, cleanliness, and 
beauty. Above the village, on the table-land over 
the ‘‘ Edge,” were nothing but placid pastures and 
cornfields, here and there set off by disused ‘‘ bell” 
pits and grassy mounds. 

In the first era of railways, the station down in 
the Carrs borrowed an importance by being the 
solitary outlet from St. Paul’s, St. Mungo, Low 
Bethel, and a number of other busy places shooting 
up from villages into towns in the hot-bed of trade; 
but soon the devouring march of the iron horse 
overtook these places and restored Stoney Edge 
to much of its original obscurity, in which it re- 
mained until the time at which our history opens, or 
thirty years ago, when death, by a single stroke, 
altered the whole situation. 

A moiety of the whole township belonged to the 
non-resident representative of its most ancient 
family, whose fine estate, so far as regarded this 
section of their broad acres, was managed by a 
trust. Their agent, an old man, who knew better 
than to throw away the last years of his life in the 
heart-breaking task of opening out a great building 
estate, or rather, a series of great building estates, 
died. Into his place stepped a young man full of 
energy, who speedily altered the face of things. 
Already the estate had missed its market, to which 
there can be no better testimony than the existence 
of Flat-thorpe (see the Progressive Board). For as 
we have seen, nearly a square mile of the Carrs lay 
overlapped and hemmed in on three sides by the 
long dangling limbs of St. Paul’s, fairly dovetailed 
in their embrace ; and no land could be more fitted 
for the staple trade of that rising place either in 
respect of conformation, or facility for coals, 
water, or railway communication. But between 
them swept the strong current of the river without 
a bridge, or even a safe ford, forming an im- 
passable barrier to more intimate advances. Thus, 
owing to the want of a single arch, it fell out that 
while St. Paul’s had shot upwards with mushroom 
growth intoa full-blown borough, girdling the Carrs 





with a lofty ring of smoke, the timid partridge 
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management encouraged the agent to take such | the Board had no innate tendency of their own that 
|way. The absorption seemed perfect; the Board 
years to come as a place of public recreation, by | 


measures that the ground was secured for a thousand 


which sanitary act, St. Paul’s, having to this day 
no recreation ground of its own, has benefitted more 
than any other place. 

Very soon after the bridge was built, application 
was made and granted for a Local Board. We will 
pass over all the fiery agitation which necessarily 
accompanies the birth of a sanitary authority, hav- 
ing already had occasion to deal specially with the 
processes of conception and delivery. The reader, 
therefore, must imagine the powerful arguments 
brought forward ; the vital need of main drainage 
and pure water, of better roads and scavenging, of 
building regulations, &c., all dinned into the ears 
of Whitehall with shrill voice, as showing the abso- 
lute need of better government ; while we at once 
pass on to the Board themselves, and behold them 
relegating water and drainage to election uses, 
and vigorously betaking themselves, for many long 
her to the doing of nothing in particular, never 

eing asked what they meant to do by those 
meddlesome departments which now-a-days are so 
inquisitive, 

The first meeting was in the spring of 1863, when 
the Board elected a chairman—the manager of the 
great colliery below the Edge, ordered a surveyor, 
collector, and nuisance inspector, to survey, collect, 


and inspect their 4000 inhabitants, at 501. a year, | 


and were duly supplied with the article, and also 

with a couple of sureties for him, each bound in the 

time-honoured sum of 1001. 

P For three years great sanitary objects had a per- 
ect rest ; nothing was done, or attempted to be 
done, in that direction. Those were the palmy days 


of laissez-faire—the dry rot of sanitary bodi 

OF lay I y. ry bodies, and 
4 aisseecfaire be a positive principle, and not merely 
- © negation of a principle, then across the river in 
re 8 lay a body of it so huge that it might 
very 
hab 


be conceived to ray out its essence into the 
y Tecesses of Stoney Edge, and infect its in- 
itants, even if—contrary to shrewd suspicion— 











revelled in ease ; they had no differences ; and an 
idyll of a pastoral local government might have 
celebrated their early history. If they are happy 
who have no history, the people of Stoney Edge 
were happy. Still the poison of germ, spore, and 
microbe pursued them until they suspected their own 
sins were finding them out, and in the year 1866 
the Board were moved to appeal to the Triple Alli- 
ance for a water supply from the ‘‘ Fountain”—a 
high-level at the summit of a long syphon, which 
commanded the heights of their district. But that 
famous body had enough to do to supply themselves 
in those days, and rejected their appeal. 

In the same year the Rivers Pollution Commission 
came round to the St. Paul’s district, and under its 
able chairman infused a little broad sanitation into 
the people ; so much so, that the inspired town 
council conceived and promoted that notable scheme 
of aggrandisement by extension, whose abortive end 
we have already chronicled. The richest—in asses- 
sable value—portion of Stoney Edge was included 
in this scheme, the essentially urban parts ; so, as 
a matter of course, the ratepayers would have no- 
thing to say to their suitor, even going so far as to 
decline sharing the parliamentary franchise with 
her, lest it should lead to closer union. But the 


| bare chance of annexation acted like a charm. 


Laissez - faire dissolved with magical swiftness. 


‘Their sanitary vision was sharpened, and the 


fact that they were now actually spurred forward to 


‘the doing of some of the very things they were 
called into existence to do, proves how much 


stronger is the love of power than the dread of that 





dark ballot of life and death which lurks in every 
fever-haunted district. At last the piteous cry for 
water was listened to; the resources of the town- 
ship were canvassed with a gravity which would 
now excite the derision of a farmer ; and an engineer 
was appointed to report on the three sources within 
their own boundaries deemed eligible by the Board, 
two of which were streams, and the third a well. 





HALL OF VIENNA. 


Active opponents pricked them on, filling the spare 
columns of the local press with long letters advo- 
cating incorporation with St. Paul’s ; and distressed 
ratepayers lent a hand by denouncing the only 
general source, the fetid canal, with its half-dozen 
of dead dogs floating on its surface within a hundred 
yards of the intake, from which polluted centre, 
fever, sickness, and death radiated. 

The engineer's report was not the first nor last 
attempt to temporise with a vital need for the sake 
of pleasing one’s client. He did not reject the 
whole of the proposed sources as absurd in the 
highest degree, but gravely recommended a tiny 
rivulet, calculated to give off 150,000 gallons per 
day, if all the water were stored, with an open 
reservoir at such a level that pumping to every part 
of the district, high and low, would be needed. A 
thick wood occupied the site of the proposed 
reservoir and a tithe of the 130 acres of catch- 
ground, the residue being arable and pasture fields 
richly dressed with night-soil. This water was de- 
scribed as favourable and desirable for drinking 
purposes. The estimate for reservoir, pumping 
station, mains, and Act, was 11,0001. 

The analyst to whom samples of the three waters 
were submitted, was more cautious in his report, 
and made no reference to their fitness or otherwise 
for domestic use ; no doubt with a keen eye to the 
sample drawn from the well, which bubbled up like 
crystal below the ancient and populous churchyard 
and the village; a lucky reticence, as very little 
encouragement might have led to the people’s 
drinking wholesale a solution of their ancestors ; a 
solution of the difficulty savouring of cannibalism. 

The favoured scheme was doomed from its birth. 
Field drainage dammed up, without covering, 
without compensation, and without pressure to 
supply any part of the district ; these were flaws of 
too organic and sweeping a kind to be balanced by 
the redeeming feature of nearness. So, after a 
letter or two in the papers had shed a light upon 
its merits, no more was heard of this scheme. But 
in spite of this, and of the abandonment of the 
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Extension Bill, which gave them breathing space, 
the sanitary spirit was abroad, and the footing 
secured by the distressed ratepayers was never lost. 
A new and comprehensive scheme was brought 
forward by the agent of the Estate, the one master- 
mind which grasped the situation. Again fortune 
favoured him, and Stoney Edge was convoyed into 
safe water by a big borough a dozen miles up the 
valley, which about this time was seeking powers 
from Parliament for vastly increased gathering 
grounds and storage, mostly on lands owned, for- 
tunately for them, by the owners of the Estate. 

Never was opportunity better timed. Seeing 
clearly into the future the agent made his bargain 
on behalf of the Estate ; and partly to secure a good 
customer, and partly to avoid a dangerous opponent, 
the corporation consented to certain clauses em- 
powering the township of Stoney Edge to unite 
with the neighbouring township of Windy Edge 
—the whole of which belonged to the Estate—for 
the purpose of purchasing in bulk a volume of 
water amounting at its final maximum to a million 
gallons per day, two-fifths of which were to come to 
Stoney Edge and three-fifths to its partner ; there 
being also provided a final minimum of 300,000 
gallons which the two townships must take or pay 
for. The price was to be 6d. per 1000 gallons de- 
livered at a point about seven miles distant. 

The extent and completeness of this scheme 
almost confounded the district. The Board soon 
came to, and supported the project; but the 
groundlings took fright, especially amongst the 
disaffected in the ‘‘ Settlement,” and lent a willing 
ear to cunning talkers from over the water, who 
swayed them to the rejection of the scheme at 
certain public meetings; one worthy alderman of 
that borough fearlessly asserting that it would be 
wiser and more economical to pay 5s. 6d. per 1000 
gallons to St. Paul’s than to take the proposed water 
at 6d., which, indeed, was quite true if his own esti- 
mates of the relative cost and the probable con- 
sumption were to be taken. Being an adept in the 
art of figures, he proved infallibly that the future 
water rate entailed would be half-a-crown in the 
pound, These skilful manoeuvres delayed the ac- 
ceptance of the Estate scheme; and meanwhile 
sundry small connections were effected with the 
St. Paul’s mains, and water supplied to the ‘‘Set- 
tlement ;’ an earnest, it was prophesied, of the 
many good things which would drop from that 
benevolent borough when the twain were made one. 

The meagre consumption almost justified the 
views of the Board’s opponents, for it fell short of 
almost every record, being, indeed, at one time no 
more than 3$ gallons per head daily ; but this was 
when the service was but a dole of two hours per 
day for two days a week, the extreme limit spared 
from the pressing needs of the Triple Alliance, 
most of whose water flowed past their reservoirs 
without let or hindrance. But time was on the 
agent’s side. A long course of diluted sewage had 
dulled the ratepayer’s taste for water; but in two 
years, or about the autumn of 1870, the scheme was 
accepted at a public meeting by a majority whose 
impartial votes, on the demand of a poll, were 
kindly counted by the colliery king and his 
manager, the chairman of the Board. 

The works call for no special remark here, although 
not without interest. They consisted of the line of 
conduit—a 13 in. pipe, a double-service tank, one for 
each district, and the usual distributing mains which 
were unduly diminished for ‘‘ Settlement” use, and 
proved of no avail in case of fire. Trouble was 
brewing for builders and contractors at that time. 
Navvies went on strike everywhere ; and there was 
difficulty in letting the reservoirs at anything like 
the engineer’s estimate. The Board therefore 
chose to carry out the works themselves, which 
they did very satisfactorily in the short space of six 
months. The old mains needed relaying, though 
but in their infancy. That was the age of pipe-lay- 
ing by rule-of-thumb—a mode still fashionable in 
the old school of engineering—when testing in the 
open trenches after jointing, to prove the fitness of 
the mains for their onerous duty, was barely dreamt 
of in the north ; and very soon rule-of-thumb was 
put to the test at a cost of 4/. daily, until by good 
luck it was unearthed, causing infinitely more com- 
motion than chronic typhoid smouldering in its 
favoured retreats. 

(Zo be continued.) 


Russian Grain Exrvators.—The Russian towns of 
Riga and Revel have decided to erect grain elevators, and 
their example is expected to be followed by Nicolaeff and 
Odessa. 





tons per square inch of original area, and of stretchin 
BAGAIN RIVER BRIDGE. 15 weak of the stale tents . 
Tuts bridge has just been built by the Darlington | rought Iron.—The plates must be capable of bear- 
Wagon and Engineering Company, of Darlington, to ing in the direction of the grain, 104 tons per square 
the designs and specification of Mr. George Berkley, | inch without permanent set, and 21 tons per square 
C.E., of London. It is for the Jhansi-Manickpur inch without fracture. They must also be capable of 
section of the Indian Midland Railway Company, and | bearing at right angles to the grain 9 tons per square 
carries a single line of 5 ft. 6 in. gauge railway. inch without permanent set, and 18 tons per square 
As will be seen from the illustrations on our two-|inch without fracture. They must also elongate as 
page plate “ se 5 27, and page. 540 of our nesnens issue, | follows : 
it consists of eight spans, each giving a clear opening | ,.. "Sic 
of 100 ft. ‘The rails are carried on timber balks fixed | Vi the Grain : 
between the angle-iron lugs that project from the 
flange plates of the upper booms. A footpath or gang- 
way, carried on cantilevers rivetted to the upper | 
booms, runs along each side of the entire bridge. This 
footpath is widened outtoform two stand-byesover each 
of the seven piers. The floor of the footpath is formed 
of 6 in. by # in. iron bars rivetted to the cantilevers, 
The floor between the main girders—that is between 
the rails—is formed of in. steel plates. These plates 
are shown on the engraving as lying underneath the 
flange plates of the upper booms. ‘This is incorrect, 
as in reality they are above these flange plates. The 
small iron plates for stiffening up the outer edges of 


in, in, in. in, 

Plates H a thick inclusive must stretch 4 in 6 

” ” ” ” ” 9 6 
Across the Grain ; 

in. in, in. in, 

Plates ¢ 4 thick inclusive must stretch } in 6 
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” 4 ” ” ” ” 


Angle iron and rolled iron bars must stand 11 tons 
per square inch without permanent set, and 22 tons 
per square inch without fracture, with an elongation 
of not less than $ in. in6 in. 

Cast Iron.—All cast iron must be of such quality that 
test bars 2 in. deep by 1 in. thick, placed on bearings 
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the angles forming the struts will be noticed. The 3 ft. apart, will carry 28 cwt. in the centre, and will 
effect of these plates is to divide the unsupported edges | deflect ,4, in. without fracture. 
of these strut angles each into three lengths. uae materials were a — hot _ ae oil 

It will also be noticed that one end of each main | before exposure to the weather. After completion 
girder is carried on a fixed knuckle, the other on a| everything received two coats of iron oxide paint. 
—s, ——, and — -, ee aie |The — — for —_ —_ was of a eee, 

emain girders and floor plates are made of Sie-|ing colour, to avoid confusion when erecting the 
mens-Martin steel; the rest of the superstructure is | bridge. i 
made of wrought iron. All rivets are steel. 

All rivet-holes were drilled after the various pieces| CHILLED ROLL GRINDING MACHINE. 
to be rivetted together had been built into their places.| yx chilled roll grinding machine illustrated on 
All holes for connecting struts, ties, &c., were drilled | page 537 is designed to grind rolls of the kind used by 
after the complete girder had been erected in the yard. | corn millers. It will take in rolls up to 3 ft. in length 
All rivetting was done bd Seat tan ,, | and 12 in, in diameter ; the roll is carried in bearings 
Be pepe por ately por ighie por Ge gt 

|manner of a planing machine e, but at a slow 
iron. ae load sere — in lots oo yo Sere ot speed. At ah pr of the stroke the motion of the 
as nearly as possible in the centre of a bay between | screw is reversed by means of adjustable tappets on 
each pair of struts. Thus the stiffness of the upper | the side of the eather these wenpels come ahechately 
booms was tested as well as the strength of the bridge | into contact with a lever which in the first part of its 

stroke compresses a spring, and in the latter part is 


asa whole. The camber before loading was 2¥, in., 
with the load on it was 1,', in., and after the load was | carried to the: end of the stroke by the extension of 
the same spring, so as to avoid ail chance of the feed 


removed it was 134 in. 
The number of rivets to be inserted in the field is as being stopped. The grinding wheel is of corundum, 
follows per span : and is mounted on slides. The whole forms a substan- 
No. tial well-made machine, and is shown by the makers, 
660 Messrs. Luke and Spencer, of Ardwick, Manchester, 
* on ” ” » = at the Exhibition now being held in that town. 
” ” ” ” - 
” ” ” ” aes 2400 
The following are some of the leading dimensions : 
ft. in. 








Rivets in 1 in. diameter holes, about 





THE ELECTRIC LIGHT IN THE NEW TOWN 
HALL OF VIENNA. foe 

WuEeEn in the spring of 1884 the municipal autho- 

fone > sen centre to centre of bearings ... 'rities of Vienna took possession of the magnificant 
Overall length of each main girder. ; town hall, just completed, no provision had been made 
Centre to centre of main girders... __... 'for illuminating the vast apartments reserved for the 
Depth of main girders—centre to centre | use of the Civic Council, and which occupy the greater 
(Moa | RR aims ae cel eal ea hie | part of the west wing of the building. It was at once 
Total net weight per span, including bed- | decided that an electric lighting installation should be 
plates, rollers, loose rivets, &c., about 72 tons | carried out, and tenders from Austrian firms ex- 





. The following is the specification of the tests to | clusively, were invited for dealing with the council 


which the materials were subjected : | hall, the sectional committee-rooms and annexes—ten 
Steel.—After annealing, all steel plates, angles, &c., | rooms in the whole. The tenders were subject to the 
must be capable of bearing in any direction from 28 following conditions: The machinery and boilers poor 
to 32 tons per square inch of original area before frac- to be placed in the basement with the heating an 
ture, and of stretching at least 25 per cent. of the ventilation plant already fixed, and no additions of vod 
original length. ‘Test pieces must be 6 in, long between | kind likely to impair the architectural effect oo 
datum points. The steel must also be capable of | structure were to be permitted. The choice ‘I ot 
bearing the following cold-bending test after anneal- | electrical system and of we was left entirely t 
ing. Strips 9 in. bce and 2 in. wide must bend | the pm one | firm provided that an rare : 
double, without fracture, round a rod the diameter of | six candles per square metre of floor area was supp : 
which equals twice the thickness of the sample being Manufacturers were requested to furnish estimates fo 
tested. ‘a provisional installation for six months and for a per- 
Steel for rivets must be capable of bearing 25 to 28 manent installation for five years ; they were to hie 
tons per square inch of original area, of stretching at mence work immediately, to complete the plant wi = 
least 30 per cent. of the original length, and of bending six months from the date of contract, and to guaran 





cold without showing any sign of fracture. 


Steel for rollers must be capable of bearing 38 to 42_ 


maintenance for five years. Four firms only competed, 
and in January, 1885, the contract was granted to 
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Messrs. Egger and Co., whose offer amounted to about 
3200/. for the plant and 1660/. for the five years main- 
tenance with an additional charge of 0.27d. per lamp 
hour. The whole of the work was completed under 
the charge of Mr. Moritz von Pichler, acting as consult- 
ing engineer to Messrs. Egger and Co., and who con- 
tributed an illustrated description of the installation 
to the Zeitschrift des Oecsterreichischen Ingenieur-und 
Architecten- Vereines, from which we take the following 
information. 

The general arrangement of the engines and dynamos 
will be seen from Figs. 1 and 2, page 541, respectively 
a longitudinal section and plan. The wall on the right- 
hand side of Fig. 1 separates the engine room from the 
boiler-house, which contains five Ten Brink boilers ; 
on this wall rest the girders and arches which support 
the pavement of the yard. As it was stipulated that 
the new boiler to be added for the electric plant should 
be so connected that it might be replaced by any of the 
three old boilers tested for working to 75 lb. pressure, 
or be utilised if necessary to assist in heating the build- 
ing, it was thought advisable to adopt the same type 
as those already in place. 

Two 5 in. steam pipes lead from the new boiler to 
the two engines, the one passing along this boiler direct 
to the northengine, the other in front of all the boilers, 
and afterwards along boiler No. I. to the south engine. 
Both these supply pipes are inclined towards the 
engines and bent at right angles downward in the 
engine-house ; they then proceed underground, and 
steam enters the cylinders at each side of the engines 
from below by two branch pipes. The exhaust steam 
also passes underground through pipes parallel to the 
supply pipes to a condensing tank adjoining another 
tank, in which any water present in the supply steam 
collects ; from these the exhaust steam of each engine 
is conducted to a cylindrical condenser suspended from 
the ceiling. It was necessary to place the condensers 
high enough for the condensing water to be used for 
feeding the boilers, as the two feed-water tanks are 
rather elevated. The condensers are simply sheet-iron 
cylinders 13 ft. long by 1 ft. in diameter ; condensation 
is effected by the water from the street main entering 
through a2-in. pipe 13 ft. long perforated on its lower 
surface, 

The engine-house, 69 ft. long by 20 ft. wide, offered 
ample accommodation for the double plant, so that all 
moving parts, engines, and dynamos could be placed 
centrally without being inconveniently close to one 
another. To supply the 500 incandescence lamps, two 
dynamos driven by one engine would have sufficed ; 
four dynamos and two engines, designated the north 
and south motors, were, however, decided upon, and 
throughout the installation ample provision was made 
against emergencies. The two engines are coupled, 
and are fitted with Wannieck-Kolpner gear, with ex- 
pansion slide valve; each has two cylinders of 13 in. 
diameter and 26 in. stroke ; all supply and discharge 
pipes are placed below the level of the engine house. 
The normal speed is 75 revolutions per minute. The 
flywheels are 9 ft. 4 in. in diameter ; cut round their 
peripheries are eight grooves for 1.6 in. ee: From 
each flywheel a countershaft 3% in. in diameter is 
driven, carried in four bearings; the rope pulley is 
fixed in the centre, while between each outside set of 
bearings a driving pulley for the two dynamos is pro- 
vided ; the bearings are of the Sellers type. Pro- 
vision has been made to extend the plant in the direc- 
tion away from the boiler-house, each shaft being 
capable of driving two more dynamos, 
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Before proceeding to the description of the electrical 

lant we may refer to the illustrations on page 548. 

ig. 3 is a block plan of the new town hall; the 
rooms to which the lighting contract refers being 
situated in the west wing on the first floor. Fig. 4 
is a vertical section through this wing to show the 
main and branch leads, the Roman figures indicate 
the respective parts of the main circuit, the smaller 
Arabic figures the diameters of the wires in millimetres. 
Fig. 5 is another vertical section through the council 








hall and the sectional committee rooms, and shows 
the positions of the eclectric leads. Fig. 6 isa plan of 
the first story ; the positions of the engine and boiler 
house being indicated. The vertical section, Fig. 7, 
follows the line DE, Fig. 6 and Fig. 8 give a sketch 
of the leads for the great lustre, the smaller lustres 
and the wall brackets, to which we shall refer pre- 
sently. The annexed Table gives dimensions of the 
rooms, the number of lamps supplied, and the in- 
tensity of illumination per square foot of area. 


(To be continued.) 








THE TERNI STEEL WORKS. 
Notes on the Terni Steel Works.* 
By Sir Bernnarp SAMvELsoN, Bart, M.P., F.R.S. 


THE great works for the manufacture of ordnance, of 
armour plates, and generally of steel, at Terni, have 
of late attracted so much attention that an account 
of them, founded on information which has been com- 
municated to me by the President, Commander Breda, 
though far from complete, will scarcely fail to be of in- 
terest to the Institute. If incomplete, the fault is not 
that of the proprietors, because, when at Rome last 
autumn, I received from them the most cordial invitation 
to visit the works—an invitation of which I was unfor- 
tunately prevented by indisposition from taking advan- 


8. 

o far back as 1871, Signor Breda, in his place in the 
Chamber of Deputies, called attention to the advantage 
of establishing in the centre of Italy a manufactory of 
steel ordnance. Even at that time he declared that steel 
alone fulfilled the exigencies of modern warfare, and he 
contended, adopting the argument which has frequently 
been advanced in this country in favour of an arsenal 
removed from the vicinity of the sea, for a position like 
that of Terni, as being secure against sudden attack in 
case of an invasion; that particular locality, moreover, 
abounding in materials and resources of various kinds for 
the manufacture of steel, and more especially in hydraulic 
power. 

The Chamber and the Ministry adopted his views, and 
in May, 1875, the Minister of War, General Ricotti, 
=~ the first stone of the great manufactory of arms at 

erni. 

The establishment of steel works, however, met with 
various difficulties, until it was at length taken in hand 
by Signor Breda. The works were begun in the summer 
of 1884, and in May, 1886, steel rails of 36 kilogrammes 
per metre were turned out. The manufacture of bars and 
plates followed, and in August last ingots of 60 tons and 
upwards were cast for armour-plates, and the great 100- 
ton hammer was put into operation. 

Subsidiary to the Terni Works, and owned by the same 
company, are : 

(a). Mines of lignite at Terni and Spoleto. 

(b). Iron mines, blast furnaces, and steel works at Val 
Trompia, in Lombardy, for the production of spiegel and 
ferro-manganese and of high quality steel. 

(c). Foundries at Terni capable of turning out castings 
weighing 120 tons (specially extended in view of the 
exigencies of the construction of the steel works); and 

(d). In course of construction, blast furnaces at Civita 
Vecchia for making pig iron from Elba ore, and coke 
ovens for the use of these furnaces and for the Terni 
foundries, 

The Terni Steel Works (See Fig. 1, page 544) are situated 
in the vale and adjoining to the town of Terni, on the right 
bank of the River Nera, which runs through the valley 
from east to west. The waters of the Nera are augmented 
by those of the Velino, discharged into the former by the 
celebrated Marmore Falls. In order to form some con- 
ception of the enormous water-power which these two 
rivers would supply if the whole were capable of bein 
utilised, it may be stated that the minimum quantity o 
water given out in the driest season by the Marmore Falls 
is 45 cubic metres per second, falling 150 metres, and 
reaching the Nera after a further descent of 50 metres. 
The Nera itself, after having received this accession, de- 
livers as a minimum 90 cubic metres of water at a point 
about one-half kilometre below the town, the level of 
which is 90 metres lower than the above junction. 

The above volume and fall of water are equal to a total 
force of 200,000 horse-power, but, as might be oe 
there are practical difficulties in the way of the whole of 
this enormous power being capable of utilisation. 

What has been done by Signor Breda is to derive from 
the Velino—that is, from the upper river—the necessary 
power for the steel works. For this purpose a water- 
course, 6600 metres in length, has been constructed, half 
being tunnelled, and the remainder in pipes, with 90 
metres only of open canal. The plan of this watercourse 
is indicated on Fig. 1. The commencement of this 
watercourse is in the neighbourhood of the village of 
Marmore, at a distance of about half a kilometre from the 
falls. It traverses the valley of the Nera in a syphon 
consisting of cast-iron pipes of 70 centimetres in diameter, 
and iscarried over the River Nera by an iron aqueduct 
of 25 metres span. A second syphon carries the water to 
the point in the plain of Terni in which the steel works 
are built, where it arrives with a pressure due to the height 
of 205 metres 70 centimetres, and consequently of 204 
atmospheres, The dimensions of all these works have been 
calculated to deliver 5 cubic metres of water per second, 
with the exception of the syphons, which, as at present 
established, are calcula’ only for rather more than 2 
metres. The power, which would otherwise be equal to 
10,000 effective horse, is thereby reduced for the present 
to one of 4000 horse-power. 


* Paper read before the Iron and Steel Institute. 





This power is applied for the purposes of the works to 
fifty turbines, revolving on horizontal axes, and four 
water-pressure engines. These latter set in motion com- 
pressors, by means of which the air is compressed to five 
atmospheres in a receiver of 1000 metres capacity, built of 
cast-iron pipes 1 metre 25 centimetres in diameter. The 
pressure of air is regulated by reaction against a column 
of water which descends from a;reservoir situated 50 metres 
above the level of the steel works, and the air is dis- 
tributed for working all the hammers and cranes. In this 
manner water and compressed air are exclusively em- 
ployed for the purposes for which steam is used in other 
similar works. 

The economy derived from this mode of working is 
obvious, the expense of fuel and the maintenance of 
boilers falls away entirely, the only cost to be set against 
them being that of the first installation, so far as it may 
be in excess of what engines and boilers would have cost, 
and the relatively moderate cost of maintenance. As 
regards the former, Signor Breda, in conversation with 
me, indicated the excess of cost over engines, boilers, &c., 
at about 30,000/., the interest of which, at 5 per cent., 
would evidently be infinitely less than the cost of the fuel 
alone would have been in that locality in order to furnish 
the requisite power. 

The plan of the steel works is shown in Fig. 2, page 545. 
The surface occupied is about 30 hectares, or 75 acres, of 
which about 15 acres are covered. The works consist of 
Bessemer and open-hearth furnaces, and of mills and 
hammers for converting the steel produced into rails, rail- 
way axles, and tyres, bars of every section, guns and 
armour-plates for ships and forts. 

The Bessemer works contain six cupolas, for melting 
pigs and spiegel, two 10-ton Bessemer converters, and a 
blowing engine, worked by a turbine of 1000 horse-power, 
the production of steel being 400 tons per day. 

There are five open-hearth furnaces, of a capacity of 
23 tons, each provided with reheating furnaces, These 
furnaces are capable of running an ingot of the weight of 
115 tons. 

The principal mills are a three-high mill, with rolls of 
70 centimetres, driven by a turbine of 1000 horse-power, 
for rolling rails and girders; two other mills, each with 
its own turbine, for sections of smaller dimensions; a 
large universal mill, with rolls of 90 centimetres, and 
ngenaile elevators for rolling heavy plates, driven by a 
turbine of 1000 horse-power; a mill for medium-sized 
plates, and a tyre-mill, each with its turbine and acces- 
sories, 

It is needless to say that all the necessary heating fur- 
naces, rail-finishing machines, &c., are provided—the 
latter being driven by turbines. ‘The furnacesare all gas 
furnaces. There are six large hammers, the smallest 
being of the weight of 7 tons, and the largest nominally 
of 100 tons; the actual weight of this latter, however, 
varies from 103 to 110,000 kilogrammes, according to the 
weight of the hammerhead which is employod. Theanvil 
of this hammer weighs 1000 tons, and is a single casting. 
Figs. 3 and 4, on pages 544 and 545, represent the building 
and general installation of the large hammer and its two 
revolving cranes, the latter being respectively capable of 
lifting weights of 100 and 150 tons. The building for the 
40-ton hammer adjoins that of the large hammer, and 
contains two large furnaces having a movable bottom for 
reheating large blooms. Two cranes of 60 tons each and 
a hydraulic press of 7500 tons, for bending armour-plates, 
are being erected in the 40-ton hammer shed. 

The machines for finishing the armour-plates are placed 
in a shed provided with two 60-ton travelling cranes. The 
same shed contains the lathes for turning the rolls; these 
various machines are driven by ten turbines. 

The tempering shed contains a travelling crane of 
100 tons worked by compressed air, reheating furnaces, 
and reservoirs containing 200 tons of oil, with the 
necessary distributing and circulating pipes driven by 
turbines. A second reservoir, with special furnaces for 
tempering large ordnance up to a maximum length of 
22 metres, is in course of construction. 

There is a complete installation for the manufacture of 
all the necessary refractory products for the Bessemer 
converters and the numerous furnaces. 

It is needless to say that a chemical laboratory and 
testing machines of every kind are provided. There isa 
separate testing machine of 100 tons for tests of elonga- 
tion, compression, and bending, for the use of the in- 
spectors of the various public bodies for whom contracts 
are undertaken. 

The works are lighted by electricity. Seven turbines 
set in motion fourteen dynamo-electric machines, supply- 
ing light to 200 arc lights each of 2000 candle-power and 
1000 incandescence lights of various powers. 

The number of workmen employed in the steel works 
is about 3000, and in the foundries 1000. The service of 
the mines at Terni, Spoleto, and Val Trompia is about 
2000, making a total of 6000 workmen in the employment 
of the Terni Society, 2 number which is being consider- 
ably augmented as the works are being extended. 





CANADIAN RAILWAys AND CANALS.—The estimates of 
the Canadian Government for 1887-8 include 50,000 dols. for 
the Pictou Town Branch Raiway, 313,000 dols. for rolling 
stock for the Intercolonial Railway, 180,000 dols. for work 
on the Canadian Pacific Railway in British Columbia, 
800,000 dols. for the Cape Breton Railway, 1,000,000 dols. 
for the Sault Ste. Marie Canal, 98,000 dols. for the Lachine 
Canal, 73,000 dols. for the Cornwall Canal, 10,000 dols. to- 
wards the improvement of the works at the head of the 
Galops Canal, 116,000 dols. for the completion of the works 
on the Murray Canal, 90,000 dols. for the construction of 
locks and improvement of navigation between Lakefield 
and Balsam Lake, and 585,000 dols. for various works on 
the Welland Canal. 
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(For Description, see Page 543.) 
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ENGINES OF THE STEAM YACHT 
‘* MYRTLE.” 

THE engines illustrated on our two-page plate this 
week have been constructed by Messrs. Rankin and 
Blackmore, of Greenock, to the order of Bailie Neil, of 
Glasgow, to replace the ordinary compound engines of 
his steam yacht Myrtle, which together with her sister 
ship the Victory, was the pioneer a few years since of 
a highly appreciated system of tourists’ weekly trips 
from Oban, as a centre, to the chief points of interest 
in the Hebrides and West Highland lochs. Owing to 
the additional speed and safety derived from the new 
engines, in conjunction with their great economy, we 
understand that Bailie Neil has arranged to organise 
a series of early summer tours to Norway with the 
Myrtle, reserving the Highland trips for later on in 
the year. We may add that the Myrtle is 163 ft. 
over all, 20 ft. 6 in. beam, and 14 ft. moulded depth, 
the gross tonnage being 318 by Thames measurement. 

Before the old machinery was taken out the vessel 
was tried for speed on the measured mile and attained 
a rate of nearly 9 knots. The engines, however, were 
not in very good order, as the Myrtle had just re- 
turned from a two months’ cruise in the Mediter- 
ranean, 

With the new machinery a speed of fully 12 knots 
was maintained on Saturday, May 21, notwithstanding 
that the weather was of a very stormy character. On 
Wednesday, May 25, a further trial was made and 
the initial friction tested. The result of the whole 
showed an average consumption of best hand-picked 
Penrikyber Welsh coal of 1.2 lb. per horse power dur- 
ing a run of three hours. This consumption, as might 
be expected with piston valves, is not quite so good as 
that of the Rionnag-na-Mara’s engines, but on the 
other hand there is of course less initial friction, viz., 
8? per cent. as against 12 per cent. This was ascer- 
tained by means of diagrams taken from both engines 
when running the same number of revolutions as at 
full power with the propeller shafting disconnected, 
but with all the pumps (including feed and bilge) at 
work. At the same time (early in May) a further ex- 
periment was made with the Rionnag-na-Mara’s 
engines working as triple-expansion with the three 
high-pressure cylinders disconnected, and the initial 
friction amounted to 10 per cent. as against the 12 per 
cent. of the engine working as a whole. 

The new engines are of the four-cylinder ‘ discon- 
nected” quadruple-expansion type working tandem on 
two cranks, patented by Messrs. John F,. and 
Matthew Rankin, and the cylinders are 12 in., 17 in., 
24 in., and 34 in, in diameter, all having a piston stroke 
of 24in. Indeed these dimensions are almost identical 
with those of the engines of the Rionnag-na-Mara ” 
(which were illustrated in ENGINEERING, April 9, 1886, 
and of the success of which this order was an outcome), 
but with four cylinders instead of the six-cylinder 
three-crank arrangement, there not being sufficient 
room for the latter in the Myrtle on account of the 
necessarily limited space left at disposal by the 
previous machinery of less than half the present 
power. The fact that the quadruple expansion engines 
have developed more than double the power of the 
old compounds, within the same space, is a rough 
proof of startling significance as to the great economy 
of room, power for power, effected by the new type, and 
this is still more strongly accentuated when compared 
with the three-crank triple-expansion engines with the 
third cylinder occupying so much useful space fore and 
aft. The engines of the Myrtle are somewhat similar 
in general design to the four-cylinder tandem type so 
long and so favourably known in connection with the 
celebrated White Star and other steamers, while they 
have, by means of the disconnective arrangement, the 
same valuable capability of either half being able to work 
independently of the other in case of need, with the 
enormous additional advantage of nearly 40 per cent. 
saving of coal and less initial friction. The only 
features of novelty lie in the cylinders. Hitherto the 
principal objections of sea-going engineers against 
tandem engines have been the annoyance involved in 
the extra piston-rod and valve spindle stuffing-boxes, 
with their troublesome packing and glands; also the 
difficulty of getting at the lower pistons for examination 
and overhauling. The former difficulty has been over- 
come by abolishing the stuffing boxes on the two upper 
cylinders and substituting brass-flanged tubes which 
dip down into the stuffing- boxes beneath on the tops of 
the lower cylinders, thus doing away with a consider- 
able amount of friction. There is a minor, but still 
noteworthy, saving of friction in the upper stuffing- 
boxes, as the Tuck’s packing, which is essential to pre- 
vent any escape of steam and to impart elasticity to 
the rigid metallic packing rings, does not come into 
contact with the rods at all, owing to the interposition 
of the above-mentioned tubes, so that the trouble 
caused by the india-rubber cores melting through con- 
stant rubbing and adhering to the rods is completely 
prevented. 

To render the lower pistons easy of access without 
disturbing the upper cylinders, there are provided 
shelves formed by extensions of the usual cylinder 


flanges, to which are bolted the connecting pieces 
between the upper and lower cylinders, leaving suffi- 
cient room for lifting the covers with the greatest 
facility. In furtherance of this the stuffing-boxes are 
bolted instead of being cast on, and they are-also made 
in halves, on removal of which the covers can be raised 
to that additional extent, leaving in all the space of 
16 in., which is ample for all the requirements of over- 
hauling. Even if it should be necessary to take out 
the pistons, this can be done by removing one of the 
connecting pieces, which have been made separate for 
this purpose. With the view of reducing the initial 
friction of these engines to a minimum, piston valves 
have been adopted (the upper covers of which are 
fitted with separate stuffing-boxes made in halves for 
ready detachment) for all the cylinders, and as a prac- 
tical illustration of the resulting benefit derived from 
their use and the abolition of the upper valve stuffing- 
boxes, it was found that the reversing wheel was 
worked with ease, although it was just the same 
diameter as had formerly proved to be essential for 
compound engines of only half the power. 

The valve gear consists of the old double-plate link 
motion made with large wearing surfaces and adjust- 
able bushes, a gear which still seems to hold its own 
well, in spite of its many rivals. The packing of the 
piston valves consists of hard cast-iron rings, while the 
pistons are fitted throughout with Lockwood and 
Carlisle’s patent packing rings and springs. As the cy- 
linders have neither boiler nor exhaust steam jackets, 
the usual ramification of drain piping has been much 
simplified, and the tandem arrangement hasbeen taken 
advantage of to lead the hot drain water and steam from 
the two upper cylinders direct into the two lower ones 
before going into the condenser, thus shortening the 
pipes by a good many feet. The condenser presents 
nothing in the way of novelty save that it looks small 
in proportion to the rest of the machinery, with its 
618 square feet of cooling surface, nearly 50 per cent. 
less than the usual practice for compound engines, thus 
forming another rough check as to the relative efficiency. 

The air and circulating pumps are both single-acting, 
14 in. in diameter by 134 in. stroke; the feed and 
bilge pumps are 3 in. in diameter by 134 in. stroke, all 
being worked from the crosshead of the low-pressure 
cylinder by solid forged iron levers, The boiler, 
which is pretty much a duplicate of the ‘‘ Rionnag-na- 
Mara’s, has been constructed to suit the Board of 
Trade and Lloyd’s rules for a working pressure of 
180 Ib., and is 11 ft, Gin. in diameter by 9 ft. 6in. long, 
with two of Fox’s corrugated furnaces 3ft. 5in. in 
internal diameter. The plates were made of specially 
mild steel by the Steel Company of Scotland, and 
worked most satisfactorily. The outside shell plates 
are 1,°;in. thick, and were rolled cold to prevent any 
chance of undue strains being set up by the local heat- 
ing of such heavy plates. 

The boiler has 52 stay and 115 common tubes, 34 in. 
in internal diameter and 7ft. long. The stay tubes 
are screwed into both tube-plates, and they are the 
first the makers have used on a new principle, with 
thickened ends, so that after they are screwed the 
thickness from the bottom of the threads is the same 
as the body of the tubes, thus maintaining equal thick- 
ness of metal throughout, and presenting more efficient 
heating surface on account of the thickness of the 
bodies being reduced from j;in. to y;in. The cir- 
cumferential seams of the boiler are double-rivetted, 
and the longitudinal triple-rivetted seams have butted 
joints with double straps }$in, thick. The rivets for 
the outside shell are of steel 1jin. in diameter; all 
the holes were drilled in position, a matter of great 
importance with so heavy a working pressure, and the 
rivetting was effected by a powerful hydraulic ma- 
chine. A prolongation of the feed pipe passes nine 
times across the smokebox on its way to the upper 
part of the boiler, so that the feed water gets the 
benefit of the waste heat going up the funnel, which, 
as in most yachts has been made double. 

The ‘agp is of solid cast iron, with four blades 
set aft to diminish vibration, and on the trial trip this 
was found to be scarcely perceptible. Indeed, it was 
remarked as a notable fact that the engines worked 
almost as smoothly as those of the triple-expansion 
three-crank type, which result was attributed to the 
cushioning afforded by the high-pressure steam of the 
upper cylinders; to the steam in all the cylinders 
being carried during a longer portion of the stroke, 
owing to the extra stage of expansion ; to the fact that 
there are only two sets of valve gear instead of three, 
and that all the valves are of the piston kind; and 
lastly, to the careful counterbalancing of the cranks. 

As many shipowners seem to be in perplexity as to 
the respective merits of triple and quadruple expansion 
engines, we have ventured to present the case of the 
latter at length, and we trust that this will be suffi- 
cient excuse for what might otherwise appear undue 
prolixity. Then there is the considerable saving in 
the consumption of coal, and this economy will become 
even more pronounced relatively as the engines become 
worn, as there are three traps instead of two to catch 
and utilise any leakage of steam from the high-pressure 








cylinder, The low-pressure cylinder, which can least 








afford to get out of order, forms only a fourth instead 
of a third of the gross power, and consequently 
will be less affected by a leaky piston or defective 

umps. Further, the Myrtle’s engines have only 
sn sets of valve spindles and piston-rod stuffing- 
boxes, instead of six, as in first-class three - crank 
triple - expansion engines with the piston-rods pass- 
ing through the cylinder covers, two sets of valve 
motion against three, and a similar saving with respect 
to the piston and connecting-rods and main bearings 
(which latter will of course be less liable to wear out 
of truth), one starting valve in the place of two, and 
other minor gains. The only item on the other side is 
an extra cylinder, but this does not count for much, as, 
with the additional stage of expansion, the pistons 
may be made an easier fit, any slight leakage of steam 
being taken up by the next cylinder, and there is prac- 
tically no friction with the piston valves, while, as 
already mentioned, the two stuffing-boxes have been 
done away with. 

Some engineers have maintained that although the 
coal consumption of the Rionnag-na-Mara’s engines 
was apparently the best that had been recorded with 
a common return tubular boiler, yet the net result 
was no better than had been attained by triple-expan- 
sion engines, on the score that the friction of the 
extra working parts swallowed up the saving. The 
recent friction tests have dispelled that objection. 

With regard to the disconnective gear, before ex- 
plaining the mode of working, we may point out that 
the crankshaft is made in interchangeable halves bolted 
strongly together to facilitate the uncoupling of the 
forward engine, if it should happen to break down, 
or require to be overhauled at sea. Both cranks are 
loaded with weights to counterbalance the weight of 
the pistons and rods. The disconnective gear consists 
of an arrangement of valves and piping, whereby one 
half of the engines may be utilised without delay in 
the event of the other half going wrong. For instance, 
suppose the high-pressure half to become useless for 
the time being, the stop valve is closed and steam at 
about 60 lb. pressure is admitted to the second inter- 
mediate cylinder direct from the boiler through the 
reducing valve shown on Fig. 1 of the engravings, and 
after doing its work there the steam passes through 
the low-pressure cylinder, which in turn exhausts into 
the condenser, thus forming an ordinary tandem 
compound engine, if time permitted of the forward 
half of the shaft being uncoupled. This of course is 
not absolutely necessary but would greatly relieve the 
after engine. If, on the other hand, the low-pressure 
half should get out of order, the steam instead of going 
through the third stage cylinder would be led from 
the second stage cylinder into the atmosphere, by a 
connection to the waste steam pipe. In this case the 
low-pressure connecting-rod and eccentric rods should 
be disconnected if possible. It seems to us that the 
extreme facility with which either portion of the 
engine can be handled independently is of special 
value for a tourist vessel, as affording an extra feeling 
of security against detention to pleasure seekers whose 
leisure time may be limited to the brief span of an 
average summer holiday. 








THE INSTITUTION OF CIVIL ENGINEERS. 
Tue following premiums have recently been awarded 
by the Council of the Institution : 
The Howard Quinquennial Prize to John Percy, M.D., 
F.R.S., Hon. M. Inst. C.E., in recognition of his re- 
searches on the uses and properties of iron. 


For Papers Reap AND DISCUSSED AT THE ORDINARY 
MEETINGS DURING SESSION 1886-87. 

1. A Telford Medal and a Telford Premium to Alexan- 

der Blackie William Kennedy, M. Inst. C.E., for his 


paper on “The Use and Equipment of Engineering 
Laboratories.” 

2. A Telford Medal and a Telford Premium to John 
Hopkinson, Jun., M.A C. S., M. Inst. C.E., 


.. D.Sc, F.R. 
for his paper on ‘The Electric Lighthouses of Macquarie 
and Tino.” 

3. A Telford Medal anda Telford Premium to Colonel 
Eardley Maitland, R.A., Assoc. Inst. C.E., for his paper 
on ** The Treatment of Gun-Steel.” 

4. A Telford Medal and a Telford Premium to William 
Willcocks, M. Inst. C.E., for his paper on ‘‘ Irrigation in 
Lower Lgypt.” 

5. A Watt Medal and a Telford Premium to Edward 
Arnott Clowes, for his paper on ‘‘ Printing Machinery.” 

6. A Telford Premium to William Joseph Dibdin, 
F.C.S., F.1.C., for his paper on “‘ Sewage Sludge and its 
Disposal.” 

7. A Telford Premium to William Santo Crimp,* 
Assoc. M. Inst. C.E., for his paper on “‘ Filter Presses 
for the Treatment of Sewage Sludge.” 

8. A Telford Premium to John James Webster,t 
M. Inst. C.E., for his paper on ‘‘ Dredging Operations 
and Appliances,” i 

9. A Telford Premium to John Kyle, M. Inst. C.E., 
for his paper on “‘ The Colombo Harbour Works, Ceylon.” 

10, The Manby Premium to Lewis Henry Ransome, 





* Has previously received a Telford Premium. 
+ Has previously received a Telford Medal and a Tel- 
ford Premium, 
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r on “The Conversion of 
istricts of the United States, 
Saws.” 


Stud. Inst. C.E., for his pa 
Timber in the Pine-growin 
by Circular Saws and Ban 


For PAPERS PRINTED IN THE PROCEEDINGS WITHOUT 
BEING DISCUSSED. 

1. A Telford Medal and a Telford Premium to John 
George Gamble,t M.A., M. Inst. C.E., for his paper on 
‘‘ Water Supply in the Cape Colony.” 

2. A Watt Medal and a Telford Premium to William 
Isaac Last, Wh.Sc., Assoc. M. Inst. C.E., for his paper 
on “ Setting out the Curves of Wheel-Teeth.” 

3. A Telford Premium to Joseph Hetherington, for his 
paper “ On Utilising Waste Air in Filter-Pressing ; with 
some Results of Pressing Rewege Sanne at Chiswick.” 

4, A Telford Premium to Killingworth William Hedges, 
M. Inst. C.E., for his paper on “‘ Central-Station Electric 
Lighting.” 

5. A Telford Premium to Charles John Wood,t M. 
Inst. C.E., for his paper on “The Molteno Reservoir, 
Cape Town.” 

6. A Telford Premium to Alexander Leslie,* F.R.S.E., 
M. Inst. C.E., for his paper on ‘‘Salmon-Ladders in 
Scotland.” 

7. A Telford Premium to David Alan Stevenson.t 
B.Sc., F.R.S.E., M. Inst. C.E., for his paper on ‘‘ Ailsa 
Craig Lighthouse and Fog-Signals.” 


For PAPERS READ AT THE SUPPLEMENTAL MEETINGS 

oF STUDENTS. 

1. The Miller Scholarship to John Goodman,§ Wh.Sc., 
Stud. Inst. C.E., for his paper on ‘* Recent earches in 
Friction,” Part IT. 

2. A Miller Prize to Sidney Herbert Wells, Wh.Sc. 
Stud. Inst.C.E., for his paper on ‘‘ The Propelling Machi- 
nery of Modern War-Ships.” 

3. A Miller Prizeto Robert Francis Hayward, Stud. 
Inst. C.E., and a Miller Prize to John Platt, Stud. Inst. 
C.E., for their joint paper, ‘‘ Experiments on Iron and 
Steel in Tension, Torsion, and Shear.” 

4, A Miller Prize to Ernest William Moir,§ Stud. Inst. 
C.E., for his paper “‘ Hydraulic Appliances at the Forth 
Bridge Works.” 

5. A Miller Prize to Alfred John Hill, Stud. Inst. C.E., 
for his paper on ‘* The Use of Cast Steel in Locomotive 
Construction.” 

6. A Miller Prize to Alfred Chatterton, B.Sc. Stud. 
Inst. C.E., for his paper on ‘‘ Flour Mills and their 
Machinery.” 

7. A Miller Prize to Edward Carstensen de Segundo,§ 
Stud. Inst., C.E., for his paper, ‘‘ Experiments on Steam 
Engine Economy.” 





MISCELLANEA. 
On 8rd inst. the Emperor of Germany laid the founda- 
tion stone of the North Sea and Baltic Canal. 


The new Russian ironclad Sinope has been launched at 
Sebastopol. 


The registration of firms is advocated in a Bill that has 
been introduced by Sir Bernhard Samuelson, M.P. 


The new belted cruiser Australia, 12 guns, 5000 tons, 
8500 horse-power, has arrived at Sheerness from Glasgow, 
where she has been built by Messrs. Napier and Sons. 


The Umbria arrived in New York having made the 
quickest recorded passage. She arrived at Sandy Hook 
in six days three hours after leaving Queenstown. 


The estimated cost of the hull of the Immortalité, in- 
cluding dockyard expenditure on machinery, masts, yards, 
and rigging, is 200,310/., and the contract price of the 
engines is 55,910/. 


The Post och Inviker Tidningar contains a pg a 
that the demand for Swedish steel and iron in Italy, 
articularly in Naples, has quickened the energies of the 
nglish agents, and that the Swedish articles are now 
practically excluded frcm the Italian market. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom for the week ended May 29, 
amounted, on 15,4174 miles, to 1,256,129/., and for the 
corresponding period of 1886, on 15,288} miles, to 
1,169,499/., an increase of 129} miles, or 0.8 per cent., 
and an increase of 86,630/., or 7.4 per cent. 


Mr. E. Stanhope has corrected a statement he formerly 
made in the House as to the test of sword bayonets. He 
stated they were coven round a curved block 2} in. high, 
the height of the block, it now appears, is2in. The mis- 
take is attributable to Colonel Arbuthnot, the late super- 
intendent of the Small Arms Factory, at Enfield. 


The contract for the supply of the machinery re- 
sees for the Medea and Medusa, now building in 
Jhatham Dockyard, has been placed with Messrs. 
Humphrys, Tennant, and Co. he main propelling 
engines are to be of the vertical triple-expansion type of 
9000 indicated horse-power, with inclosed stokeholds, 


According to a report by the United States consul at 
Athens, deposits of iron ore are found in various parts of 
Greece ; in Eubcea, near Cape Mata 3 in the Islands 
of Cythnus, Chiliodromi, Scyros, and Seriphos. Insmall 
ea it is also found at Ergasteria, or Laurium, but 
the principal mines are in the small rocky island of Seri- 
phos. The supply at Athens is practically inexhaustible. 


The report on the Panama Canal submitted to the 
Academy of Sciences by M. Bouquet de la Grye, states 





* Has _ previously received a Telford Medal and a 
Telford Premium. 
t Has previously received a Telford Premium. 
+ Has previously received a Manby Premium, 
§ Has previously received a Miller Prize. 





that it would be quite useless to construct locks, as 
no difference of ah can exist between the Atlantic and 
the Pacific. The movement of the tides, the report 
holds, should be rather an advantage than otherwise in the 
Panama Canal. 


The Secretary for War has issued a notification to the 
various branches of the War Office and its manufacturing 
departments, stating that the practice of officials holding 
shares or being interested in companies which contract 
with the Government is highly detrimental to the public 
service, and must be abandoned. In future any official 
of the War Office or its departments who shall hold any 
such shares will be held liable to dismissal. 


The death is announced of Mr. Francis Fuller, the last 
survivor of the three promoters of the Great Exhibition 
of 1851. He was for twenty-five years surveyor to the 
London, Brighton, and South Coast Railway, and for 
some time also acted as surveyor to the Metropolitan 
District Railway. He constructed the branch line from 
Caterham Junction to Caterham entirely at his own cost, 
and without the aid of an Act of Parliament. This line 
was subsequently sold to the South-Eastern Railway Com- 
pany. 

Messrs. Hayward Tyler and Co., of London and 
Luton, have recently started a pair of horizontal con- 
densing pumping engines, designed and constructed by 
them for raising the sewage water of Luton to the land 
laid out forirrigation. The formal inauguration, attended 
by the mayor and corporation, took place on Tuesday the 
3lst of May, when the engines were tested up to the 
maximum lift of 215 ft. and proved entirely satisfactory. 
The general dimensions are as follows: Diameter of 
cylinders 33 in., diameter of double-acting pumps 19} in., 
stroke 36in. The engines are constructed to raise one 
and a half million gallons per day of twelve hours. 


Messrs. Henry F. Joel and Co. have supplied and 
fitted their improved Pilsen arc lamps in the great hall of 
the Royal Courts of Justice, where they are successfully 
run in parallel arc, with the incandescence lamps in the 
courts and corridors. The lamps were used for the first 
time to light the hall on the occasion of the Jubilee 
banquets of the Law Society on Saturday and Monda 
evenings last, when about 800 guests sat down on eac 
evening. The same firm has also recently supplied their 
improved Pilsen arc lamps _to the Admiralty, London 
University, Apothecaries’ Hall, Victoria Station, and 
several mills for use in dye-houses. 


An exhibition of flax scutching machinery will be opened 
in the Quinta Normal de Agricultura of the city of 
Santiago, Chili, on November 1 of the present year. A 
prize of 200/. will be awarded to the machine or set of 
machines best adapted for utilising the flax of the eager’ 
which is at present grown solely for its seed, the stalks 
being abandoned in the fields. Immense quantities of 
flax, of varied qualities, are grown, and a large trade 
awaits the advent of a machine capable of dealing with 
the stalks successfully. All particulars can be obtained 
from Mr. Juan de fa C. Cerda, Consul-General, 185, 
Piccadilly, London. 


The Lords of the Admiralty have just decided that the 
increase recently made in the number of first-class torpedo 
boats will render immediately possible a new and more 
liberal distribution of these craft among the various 
coaling stations and naval ports abroad. itherto Malta 
has had four torpedo boats, and Gibraltar, Hong-Kong, the 
Cape and Simon’s Bay, and Esquimalt (Vancouver 
Island), two each ; now Malta is to receive six, Gibraltar 
four, and Hong-Kong and the Cape six each, in addition to 
the former establishment ; while Bermuda and Halifax 
(Nova Scotia) are to be supplied for the first time with four 
boats each, Port Royal with two, and an extra one is to be 
sent to Esquimalt. It is stated that arrangements are 
being made for increasing the number of torpedo boats at 
the home ports, especially at Portsmouth, Devonport, 
Sheerness, and Chatham, and Haulbowline. 

The May return of the Cleveland Ironmasters’ Associa- 
tion shows that the decrease in the stock during the 
past month has been only trifling, the total being now 
about 619,300 tons, a reduction of 700 tons as compared 
with the end of April. This is largely due to the increase 
in the make, the total production being 218,000 tons, or 
about 11,000 tons more than in April last, and 7000 tons 
more than in May, 1886. The increase is, however, mainly 
in hematite, &c., 110,000 tons being Cleveland iron and 
108,000 tons other kinds, against 108,000 tons and 99,000 
tons respectively in April last. In May, 1886, the make 
of hematite, basic, &c., was only about 73,000 tons. There 
are now 94 furnaces blowing, of which 50 are mens 
Cleveland iron, against 92 at the end of April, of whic 
also 50 were making Cleveland, so that two more furnaces 
have been put in blast to produce other iron. 


On Saturday the President of the Royal Society and 
members of the Board of Visitors assembled at the Royal 
Observatory to receive the report of the Astronomer 
Royal for the twelve months ended May 20. The chief 
interest of the visitors seemed to centre in the south-east 
equatorial, with the apparatus for photography, an equa- 
torial by Cooke, on which it is proposed to mount a 

hotoheliograph and a diffraction grating (with 14,000 
ines to the inch), which Mr. Turner proposes to take to 
Russia for observing the solar eclipse of August 18 next. 
This instrument will be employed to seek for a hydrogen 
line which Dr. Schuster is said to have observed in the 
coronal spectrum. By placing a thread of spider’s web 
in the field of view Mr. Turner will be able to fix the 
exact spot in which the line is supposed to exist, and then, 
having turned the instrument on to the corona, will at 
once be able to determine the existence or non-existence 
of the line. 


On Tuesday afternoon, at Chatham, the Immortalité 








was floated out of dock. She is a twin-screw fast belted 
cruiser, built of steel. Thelength of the vessel between 
the perpendiculars is 300 ft.; her extreme breadth is 
56 ft.; she has a draught of water of 19 ft. 6 in. forward 
and of 22 ft. 6 in. aft; and her load displacement in tons 
is 5000. The armament, when completed, will consist 
of two breechloading guns of 22 tons and 9.2 in. bore, and 
ten of 5 tons and 6 in. bore; sixteen quick-firing guns, 
six of them six-pounders and ten three-pounders; four 
R.M.L. guns, three of them nine-pounders, and one 
seven-pounder ; and five Nordenfelt guns, one two- 
barrelled and of 1 in. bore, and four five-barrelled and of 
.45 in. bore. The vessel will also carry twenty White- 
head torpedoes. She has steel-faced armour to the depth 
of 10 in. on the belt and a thickness of 16 in. of iron on the 
ends of the belt. The protective deck has plating 2 in. 
thick on the horizontal surface and 3 in. thick on the in- 
clined surfaces at the sides. The engines are to be of 
horizontal triple-expansion pattern, with an indicated 
horse-power of 8500. Thespeed of the vessel is to be 18 
knots, and the coal bunkers have a total capacity of about 
900 tons. The crew is to consist of 421 officers and men. 


According to the thirty-sixth annual report of the 
Amalgamated Society of Engineers, which has just been 
issued, progress still continues to be made in the number 
of branches and members. At the end of 1885 the branches 
numbered 433, with 51,869 members, but by the close of 
1886 there were 439 branches, with 52,019 members. 
Financially, however, the Society had somewhat declined. 
At the close of December, 1885, the reserved balance 
stood at 119,130/.; but at the end of last December it 
had fallen to 111,678/., showing a loss of 7452/. on the 
year’s operations. But the funds have again begun to in- 
crease. The total income of the Society from all sources 
during last year was 173,687/., and the total expenditure 
180,9647. The chief strain upon the expenditure of the 
Society has been the support of out-of-work members. In 
1885, which was counted a heavy year, this cost the 
Society 78,6697. ; but last year the out-of-work and con- 
tingent benefits absorbed the large sum of 86,460/., an in- 
crease of 7791/. upon the similar expenditure of the pre- 
vious year. For sick benefit the expenditure amounted 
to 30,462/.; for superannuation benefit (which is con- 
stantly increasing), to 33,008/., and for funeral benefit to 
8881l. There was distributed in benevolent grants a sum 
of 33611. The general secretary observes that the year 
1886 was a costly one to the Society ; it opened in gloom, 
and during the whole period taxed the judgment and the 
temper of the council in certain places to prevent strikes 
in resisting reductious of wages. 


The U.S. cruiser, Atlanta, constructed for the American 
Navy by the late John Roach, has passed through her 
steam trials. Her dimensions are as follows: Length 
between perpendiculars, 270 ft.; length on water line, 
276 ft. ; length over all, 283 ft. ; extreme breadth, 42 ft. ; 
mean draught at load water line, 16 ft. 10in.; displace- 
ment at water line, 3000 tons; sail area, 10,400 square 
feet. She is built of steel and is divided into nine main 
compartments by eight complete transverse bulkheads 
extending to the main deck. The boilers and ma- 
chinery are protected by a coal armour 8 ft. thick above 
the water line and 5ft. below it, the coal bunkers bein 
formed by longitudinal bulkheads extending on aah 
side through the machinery space. The doors closing 
the compartments can be worked from below or from the 
main deck. In addition to the 580 tons of coal carried 
in the bunkers, about 200 tons more can be taken on 
board if necessary ; and thus filled with coal, the Atlanta 
would be able to steam 2500 miles at full speed, or 5300 
miles at the rate of 10 knots. For a length of 100 ft. the 
machinery spaces are protected by a steel deck 1} in. 
thick, and at the bottom of these spaces is a water-tight 
double bottom divided into twelve water-tight cells. The 
outside plating is 23 lb. to the square foot, and is doubled 
from the stem to near the stern at the water-line. Her 
armament comprises two 8 in. breechloading rifled guns, 
one being placed on the forward deck and one a stern 
chaser; six broadside 6-in. rifled guns, seven Gatling 
pans, and one 3-lb. 47-millimetre Hotchkiss gun, the 
atter being placed in a Hotchkiss tower. The vessel is 
also provided with two search lights and an armoured 
pilot-house. The machinery consists of a three-cylinder 
compound horizontal engine of 3500 horse-power, the 
high-pressure cylinder being 54 in. and the two low- 
pressure 74 in. in diameter, the latter being arranged on 
either side of the former, and the length of stroke is 42in. 
The steel shaft is 16 in. in diameter at the journals, and 
is made in three interchangeable sections. The low- 
pressure cranks are set at right angles, while the other is 
placed between the two at an angle of 135deg. The screw 
is four-bladed, 17 ft. in diameter, and has a pitch of 20 ft. 
Steam is supplied by eight horizontal return tubular 
boilers, placed forward of the engine, and separated into 
two groups by a transverse bulkhead. Lach boiler is 
9 ft. Jin. long and 11 ft. 8in. in diameter, and is provided 
with two cylindrical furnaces having grate surface of 25 

uare feet. A forced draught is obtained from six 
blowers, each having a capacity of 12,000 cubic feet per 
minute. On recent trial trips the Atlanta maintained a 
speed of 15.35 knots during six hours, 








Puget Sounp.-—Tacoma, on Puget Sound, the terminus 
of the Northern Pacific Railroad, claims to be the embryo 
metropolis of the North-West of the United States. The 
district has vast wealth in timber, and over the mountains 
are wheat fields of almost boundless capacity. At great 
saw mills on Puget Sound, timber more than 100 ft. long 
is cut when required, and ships are loaded for China, 
Japan, Australia, and South America. The Sound ex- 
tends forty miles inland, and possesses a corresponding 
extent of anchorage ground. 
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ARTERIAL DRAINAGE IN IRELAND. 

Amone the very few facts concerning Ireland 
understood by the average Englishman, the two 
most prominent are the wetness of the climate and 
the prevalence of bogs. The second is held to be 
the result of the first, and of course it is, but it is 





greatly intensified by the natural configuration of 
the country, which does not offer an easy escape 
for the rainfall to the sea. The great central plain 
of the island is surrounded by land higher than 
itself, and pierced with only a few outlets through 
which the rivers can penetrate. The water falling 
on the uplands of the interior, hurries down their 
slopes in rapid streams to converge into rivers 
having scarcely any fall until they reach the last 
few miles of their course, which are usually very 
steep. In crossing the plain the rivers follow 
devious paths, expanding into lakes, or relieving 
their congested beds by spreading in floods over the 
surrounding land, often at a time when the inroad 
of their waters ruins the hay harvest or covers 
the pastures with a coat of slime, leaving 
the cattle without subsistence. Both nature 
and man have combined to intensify the evil, 
the former strewing the river channels with 
masses of rock and agglomerated gravel, and 
the latter blocking them with mill-dams and 
weirs without efficient sluices for the passage of 
freshets. The pursuit of farming is sufficiently 
difficult in Ireland in consequence of the humidity 
of the climate, with its attendant want of sunshine 
and lowaverage temperature, without the added difli- 
culties of a water-logged soil or devastating floods, 
and consequently the arterial drainage of the 
country has received a good deal of attention from 
time to time at the hands of Parliament, as a kind of 
offering made to appease the distress which is never 
long absent from the Sister Isle. Various plans have 
been tried ; the landowners have been encouraged 
to prosecute works entirely on their own responsi- 


—| bility, and as they liked; Government has taken 


the matter in hand and executed works through com- 
missioners, aud again the older system has been 
reverted to, but with Government inspection and 
advice. Under the Act of 1842, a sum of 1,827,0001. 
was expended on the arterial drainage of 266,390 
acres, resulting in an increase of annual value stated 
at 74,5001. Of this total expenditure about 907,000/., 
almost one-half, was a free grant from Parliament, 
and the remainder was charged upon the lands 
benefitted in the form of annual rent charges, 
which have now nearly all been paid off. Again, 
under the Act of 1863, the sum of 504,000/. had 
been laid out in the arterial drainage of 78,830 acres, 
estimated to result in an increase of 24,226/. in 
their annual value. An annual return of 41. 16s. 
on every 100/. spent under the Act of 1863 is 
being obtained, and is available for the discharge 
of interest and the amortisation of the loans. Such a 
return cannot be considered very encouraging, and 
certainly would never succeed in attracting private 
capital into drainage schemes as a commercial spe- 
culation, even in this country, while in Ireland, 
with its disturbed political condition, no association 
of landowners a Pe be found ready to increase 
their stake in land which they may ultimately have 
to part with at ‘‘ prairie value.” Even now the no- 
minal lord of the soil is onlya rent charger under the 
Act of 1881, and improvement plana, which had been 
prepared, have been dropped, owing to the doubt 
as to whether the occupier would not reap the 
greater part of the benetit. Consequently, there is 
the prospect of arterial drainage being abandoned, 


4 | unless the responsibilities of those undertaking it, 
a and those benefitted by it, are clearly defined afresh 


by law. 

Among the subjects referred to the Royal Com- 
mission on Irish Public Works of 1886, arterial 
drainage occupied a prominent place, and was dealt 
with first by the members, who are Sir James All- 
port, James Abernethy, John Wolfe Barry, and 
Joseph Todhunter Pim. The Commissioners have 
made many personal visits to Ireland, and have 
examined numerous witnesses, and from the evi- 
dence collected they have issued a report of con- 
siderable length. To the very important question, 
‘*Is arterial drainage likely to be worth under- 
taking in Ireland in the future?’ the Commis- 
sioners return an affirmative answer, based partly 
upon the results of the Act of 1863, and partly 
upon estimates formed of the effects of proposed 
alterations in the methods and machinery by which 
the works are to be carried out. The most san- 
guine estimate does not offer a prospect upon which 
money could be raised in the market, but only such 
as could be carried out by Government loans at 
3} per cent., to be repaid by annual charges extend- 
ingoveralongterm. That, we suppose, is all which 
can be expected in Ireland, and if the productive- 
ness of the land can be increased, «and the position 
of the tenantry improved by the executive acting 





a8 money lenders, no one can doubt that the at- 
tempt ought to be made. The secondary effects 
believed to follow from drainage, in the form of 
pages po yg and brighter skies would be 
valuable aids in bringing about a better state of 
political feeling than now exists. 

The Commissioners make very few suggestions on 
engineering points, except that they advocate em- 
banking the rivers, instead of dredging them. It is 
a characteristic of Irish rivers that there are many 
obstructions in their beds, and these are frequently 
of rock of the hardest character. Even where not 
rocky the beds of many rivers consist of very hard 
gravel, almost a conglomerate, or of tenacious 
boulder clay. Hence any attempt to deepen the 
channels is most costly and tedious. Embanking, 
on the contrary, can be carried out very quickly and 
at small expense, but, hitherto, has been very little 
practised, as it does not lend itself to the purpose of 
rendering the rivers available for navigation, unless 
the level be permanently raised, which is out of the 
question. The riparian owners had better suffer an 
occasional flood, than find themselves permanently 
deprived of an outfall for their field drains. The 
Commissioners point out, however, that large sums 
have been spent on navigation in Ireland to little 
purpose, for statistics show that in many districts 
the means of communication are in excess of the 
requirements, We should be loth to advocate a 
penny-wise and pound-foolish policy, but in the 
present uncertain prospects of agriculture, and in 
the entire absence of any indication that Ireland 
will become a manufacturing country, we cannot 
refrain from indorsing the plan of embanking as 
opposed to dredging. When we come to speak of 
the constitution of the proposed Drainage Boards, 
it will be seen that they are to be formed of local 
men, who will feel more confidence in undertaking 
the task of raising the banks of a stream above flood 
level, an operation which can be carried out by 
farm labourers, than they would in deepening a 
rocky channel, for which they would have to employ 
contractors experienced in blasting and in the erec- 
tion of cofferdams. Many a district might be im- 
proved in this simple fashion, which must remain 
as it is for years, if it must wait until the inhabitants 
will undertake the double task of controlling the 
floods and creating a navigation. It must be re- 
membered that the ill wrought by the overflow of 
the rivers is far beyond the actual damage done. 
A summer flood not only destroys a harvest, but 
by consuming the scanty capital of the farmer it 
prevents him from improving his land, and saps 
his energy. The great need in wet land is field 
drainage, but this cannot be carried out without 
capital, and even if this be forthcoming, it only 
renders the disaster the greater when it occurs, for 
the better the crop the greater the loss if it be 
swept away. If by a system of embanking the 
occupiers could be encouraged to carry out a thorough 
plan of drainage, increasing the value of their 
tenant rights and permitting of valuable crops being 
raised on land which is now covered with a coarse 
pasturage, capital would be accumulated, and when 
the demand for better internal communication 
arose, means would be found to meet it. 

Much harm has been done in the past by the piece- 
meal character of the drainage works, and, there- 
fore, the Commissioners now recommend that the 
entire catchment area of each main river shall be 
put in charge of a conservancy, who shall be respon- 
sible for the maintenance and improvement of the 
main watercourses, with the necessary powers for 
executing works and obtaining funds. The River 
Shannon is, for special reasons, to be exempted from 
this arrangement. The rating power would extend 
over the whole catchment area, and would apply to 
the rateable value of all lands, houses, heredita- 
ments within the area, with this distinction, that the 
rate to be levied on the uplands shall not be more 
than one-tenth of that on the lowlands. In most 
cases the duties of the Conservancy would not be 
heavy, and would be mainly devoted to general 
maintenance and supervision. The protection of 
flooded lands and the regulation of tributary streams 
would be local objects undertaken by District 
Drainage Boards, and would be charged on the 
lands directly benefitted. They would be carried 
out by aid of Government loans and advice, and 
subject to a general veto of the Conservancy. 

A Drainage Board would be initiated by a simple 
memorial to the Government Drainage Department 
from any persons having a stake in the district, 
describing in a general way the area proposed to be 
dealt with and praying for an inquiry. An in- 
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spector would be sent to the district and would 
report to the Government. He would afterwards 
hold a second local meeting, and learn the general 
sense of the parties concerned with the scheme. 
Ifthe plan were approved a survey would follow 
and an estimate be made, all at the expense of the 
Government. This is a feature of the scheme which 
is pretty certain to be resisted by the Treasury, but 
it is essential if any real work is tobe done, The 
occupiers of land, with whom the matter now rests, 
have not the faculty of combination required for a 
matter of this kind, and are too poor to undertake 
unknown expenses. When a scheme is prepared 
and laid before them, showing the results which will 
follow from it, and the annual charge it will involve, 
then the subject will be presented in a form 
which they can appreciate. It is proposed that 
if more than half the occupiers of the land 
to be improved should assent to the plan, their 
vote should bind the whole, and that unless 
the owners of more than one-half of the whole 
in value dissent within a specified period, they 
should be held to have accepted the scheme. 
The Board would then be elected by the occupiers 
of the land, and the work would commence. 

Such is the recommendation of the Commission, 
and if it be carried out, it cannot fail to be produc- 
tive of good fruit. The plan proposed would afford 
just that amount of aid to the peasantry which is 
needed to permit of the inception of relief measures, 
and would insure that each river should be treated 
uniformly. The rates levied by the Conservancy 
on the whole district would lighten the cost of the 
occupiers of flooded lands, while relief from floods 
would raise the morale of the tenantry, and inspire 
them with habits of thrift. 





THE SOCIETY OF TELEGRAPH 
ENGINEERS. 

At a meeting of the Society of Telegraph Engi- 
neers and Electricians on May 26, Mr. C. T. 
Fleetwood contributed a paper on ‘* Underground 
Telegraphs,” in which he traced the rise of this 
branch of telegraphic progress from the year 1816, 
when the late Sir Francie Ronalds laid the first 
experimental line underground in his garden at 
Hammersmith. An account of this experiment is 
given in a work of his dated 1823, and entitled a 
‘* Description of an Electric Telegraph and of some 
other Electrical Apparatus.” Ronalds’ line con- 
sisted of a wooden trough about 2in. square lined 
on both sides with pitch, and buried in a trench 4 ft. 
deep. The line of troughing was 525 ft. long, and 
contained lengths of stout glass tube jointed with 
wax, inside which a copper wire was drawn, toserve 
as the conductor. Ronalds also suggested the lay- 
ing of conductors in iron pipes which could be buried 
under roadways, and have testing stations at 
intervals along the routes. He recommended the 
opening of telegraph offices throughout the country, 
and clearly foresaw the advantages of the electric 
telegraph, although a Government of his day was 
not so clear-sighted, for they appear to have 
characterised the telegraph as a thing unnecessary. 

In Cooke and Wheatstone’s first patent, dated 
1837, they described a plan for laying underground 
wires, and in the same year laid a line between 
Euston-square and Camden Town, consisting of 
fine copper wires covered with cotton and resin, and 
laid in grooves cut in timber battens. The wires 
were overlaid by strips of wood and the whole 
served with pitch. They were buried along the 
‘* incline” between the two points mentioned. 

Another patent of Cooke and Wheatstone, taken 
out in 1838, described the laying of wires in iron 
piping, and in 1839 a line of this sort consisting 
of fine wires was laid between Paddington and West 
Drayton along the Great Western Railway. Lead 
tubing was introduced by Mr. Hatcher, of the 
Electric Telegraph Company, and a line was laid 
between the first London office of. that company 
at 345, Strand, and Nine Elms Station. The con- 
ductors were copper wires coated with cotton, and 
they were surrounded with a mixture of tar, grease, 
and resin within the lead tubing. 

It was not, however, until after 1842, when gutta- 

ercha was introduced into England by Dr. W. 
ontgomery, that underground wires became so 
important as they have since become. In 1845 


Messrs. Keene and Nickels imported a small quan- 
tity of gutta-percha into England from Singapore, 
and afterwards sold their patent for working the 
gum to the Gutta-Percha Company of Wharf-road, 
City-road, 


Faraday announced that the new material was 
an excellent non-conductor of electricity, and in 
the beginning of 1848 patents were taken out for 
covering wires with it, the first apparently being 
that of Messrs. Barlow and Foster. One of 
the patents in 1848 is that of Ricardo, chairman of 
the Electric Telegraph Company, who devised a 
machine with a pair of grooved rollers for covering 
the wire with gutta-percha. The first line of gutta- 
percha coated wire was laid between Lothbury and 
Shoreditch in 1849; this was followed by a line 
between Euston and King’s Cross ; and by August, 
1854, there were 15 miles of iron underground pipes 
containing 350 miles of gutta-percha covered wire 
in London alone. 

In 1850 the Submarine and European Telegraph 
Company laid a line of six gutta-percha wires from 
London to Dover, and in subsequent years other 
and rival companies laid other lines in different 
parts of the country. Some were laid in wooden 
troughs, some in iron pipes, and some in earthen- 
ware pipes. 

For various reasons, however, these lines were 
given up in favour of overhead lines ; but pieces of 
the gutta-percha recovered at different times since 
show that the gum is still in good condition. The 
failure of the lines was probably due rather to 
defects of manufacture than to deterioration of the 
material. The copper wire was apt to stretch and 
press in the form of a loop through the gum. More- 
over, the wires were sometimes allowed to heat in 
the sunshine before being interred ; and besides 
this the outer protection was by no means perfect, 
and the work, according to Mr. Fleetwood, was 
carried out too carelessly, owing to the competition 
of the rival companies making the lines. 

Since 1870, when all the telegraphs of the country 
came into the hands of the Government, the over- 
head system has been enormously developed ; but 
of late years, owing to the modern perfection of 
underground wires, and the example set by Germany 
and France, the Post Office have shown adisposition 
to recur to underground lines, which have the 
merit of being safe against the devastating storms 
which occasionally visit our islands and play havoc 
with the overhead lines. 

In London the overhead telegraph wires have 
given place to underground gutta-percha covered 
wires laid in iron pipes, and experience has shown 
that the system is a good one. Moreover there 
was a public outcry against overhead poles in 
the metropolis which helped to bring about the 
change. 

The introduction of the telephone and its use by 
the Post Office has also tended to increase the 
number of underground wires in London. It was 
found that for a telephone to work satisfactorily 
underground, two wires must be used instead of one, 
and after many experiments better results were 
obtained by using a four-wire twisted cable covered 
with tape, two of the wires being connected dia- 
gonally with the telephone, thereby overcoming the 
effects of induction. Twenty of these four-wire 
cables, numbering eighty conductors, are now gene- 
rally drawn into one 3-in. cast-iron pipe, some of 
which formed part of the original lines laid down 
forty years ago. 

Mr. David Brookes, of Philadelphia, has intro- 
duced a manilla-covered line insulated with oil, 
which was tried by the Post Office in 1880, but was 
found defective owing to loss of the oil. 

Recent extensions of the underground system 
in the metropolis and provinces have brought the 
total mileage up to 240 miles of piping and 12,000 
miles of wire. The total weight of copper buried 
in the metropolitan district alone amounts to over 
200 tons, and the gutta-percha to 250 tons. Spare 
wires are always put in the pipes to make up for 
future increase of traffic ; and when these are used 
up, the wires are replaced by cable with additional 
conductors. Besides this the lines have to be re- 
newed at parts owing to the removal of faults. The 
working wires are replaced by means of boxes 
placed at every fifty or a hundred yards, according 
to the size of the wire to be drawn through. The 
pipes used are 3-in. cast-iron socket pipes. 

In the discussion which followed the reading of 
the paper General Webber expressed the opinion 
that capitalists ought to recognise the fact that all 
wires must be eventually placed underground, and 
that the change could be very well carried out by 
degrees. 

Mr. W. H. Preece, F.R.S., referred to a pro- 
mising system of underground line introduced by 





Mr, Edison, This consists of cotton-covered wires 





bedded in a mixture of resin, oil, and other materials, 
the whole being inclosed in a lead pipe. 

He also referred to the proposal now before 
Parliament to spend 2,000,000/. on underground 
wires, which he was somewhat doubtful about. He 
stated that underground wires were four times as ex- 
pensive as overhead wires, and had only one-fourth 
the working capacity for fast-speed instruments 
which the aérial wires have. It was, however, 
quite possible that underground wires might be 
improved. 





IRON AND STEEL AT THE NEW- 
CASTLE EXHIBITION. 

THE iron and steel exhibits at the Newcastle Ex- 
hibition are well worthy of special attention. At 
the beginning of the century the valuable carbo- 
niferous and ferruginous deposits of the northern 
counties were practically unutilised, and the out- 
put of the small mines then worked was conveyed 
to the ports or markets upon the backs of animals. 
As more efficient means of transport and intercom- 
munication were developed, the industries of the 
Tyne, Tees, and neighbouring counties rapidly 
increased. About fifty years ago only some half- 
dozen blast furnaces were at work in the Newcastle 
and north-east district, whilst at present there are 
more than 150. It is true that at an earlier date 
Messrs. Bell, Hawks, Crawshay, Bolckow, Spencer, 
&ec., were established in the iron or steel industries 
of the locality, but only on a miniature scale. 
Many of our readers are familiar with the searches 
made for iron in the Cleveland district and the 
Esk Valley, and how the mineral was discovered 
at Eston, but the magnitude of its future was not 
then dreamt of, for the estimated demand was soon 
exceeded tenfold. In 1876 the Cleveland district 
yielded about 6,572,000 tons of iron ore, although 
last year the output was reduced by more than a 
million tons, owing in part to the depression of 
trade. For a considerable period the Cleveland 
iron was deemed—owing to the presence of phos- 
phorus—unsuitable for the manufacture of steel. 
Sir I. Lowthian Bell was amongst the first to 
overcome this difficulty, and in 1879, Thomas Gil- 
christ gave a practical solution of the difficulty. 
The commercial success of dephosphorising iron ores 
by the basic process is now well demonstrated by 
the important manufactures carried out at Messrs. 
Bolckow, Vaughan, and Co.’s, and the North- 
Eastern Company’s Steel Works. The blast fur- 
naces first erected in the district were 42 ft. high, 
but in 1860, Messrs. Whitwell and Co. increased 
these dimensions to 60 ft. with proportionally en- 
larged boshes ; subsequently Messrs. Bolckow, 
Vaughan, and Bell Brothers, &c., followed the 
example, and gradually increased their dimensions 
until a common type of furnace is now about 80 ft. 
high with a 24 ft. bosh. Further north, blast 
furnaces over 100 ft. in height have been con- 
structed, but such dimensions are above the aver- 
age. The output of iron in the north - eastern 
district last year was about 400,000 tons, or ap- 
proximately half the quantity turned out in a 
similar period three years previously ; this decrease 
in the trade has correspondingly affected the pro- 
duction of rolled iron, consequently the last ten 
years have shown a reduction in the number of 
rolling mills by some 50 per cent. A few years 
ago upwards of 300,000 tons of iron rails alone 
were rolled annually, now this demand is reduced 
to an almost nominal amount. The general adop- 
tion of steel is the cause of this depression in the 
iron trade proper, for at the present time there is 
an annual output of Bessemer steel ingots alone, 
equal to more than the falling off in the tonnage 
of iron rails originally demanded, besides about 
125,000 tons of open-hearth steel. 

Amongst the extensive and important steel works 
of the North, those at Consett attract prominent 
mention. It is now nearly fifty years since the 
Consett Iron Works were established at Derwent, 
and the extraordinary prosperity of the undertaking 
is well known. With the growth of this industry 
the population of the counties of Northumberland 
and Durham has increased about threefold, whilst 
some of the manufacturing and commercial centres 
have doubled their inhabitants within twenty 
years. . 

A fine display of specimens of iron and steel is 
shown by Messrs. Boleckow and Vaughan in the 
West Court of the Exhibition, although it is only 
recorded in the catalogue with one line of descriptive 





matter, viz.: ‘Pyramidal stand, containing samples 
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of minerals, iron, steel, &c.” At the summit of 
this trophy—which is about 20 ft. in height—is 
shown a model blast furnace as used in the Cleve- 
land district, to a scale of #in. to the foot, re- 
presenting a furnace 95 ft. high, with a 24 ft. 
bosh, 10 ft. well, 15 ft. throat, and fitted with eight 
tuyeres. The original iscapable of yielding some 
520 tons of pig iron per week. Samples of iron 
ores, coal, coke, limestone, &c., are shown on this 
stand. The Cleveland ores are given as containing 
about 30 per cent. of metallic iron, and the Spanish 
hematite about 50 per cent of the metal. Some 
fine specimens of Cleveland pig iron are included 
amongst this exhibit, as also of Siemens-Martin 
steel and plate ingots, with samples of the various 
tests to which they are subjected, and further 
specimens of boiler, ship, and bridge plates are 
shown, which are 8 ft. wide by 40 ft. long. Basic, 
open - hearth, and Bessemer steel ingots, from 
14 tons and upwards, as used for the manufacture 
of rail sleepers, angle irons, girders, &c., are also 
included. Many examples of different cold and 
temper tests are illustrated and are worth careful 
inspection. 

Messrs. Bell Brothers’ exhibit in the North Court 
illustrates in a popular and graphic manner the 
process of manufacturing pig iron, with its chemical 
reactions, &c. ; it is full of interest and will repay 
examination. In an early issue we propose to 
devote a special notice to this exhibit. Most of 
the other iron and steel collections, of more or 
less special interest, will be found in the North 
Court. 

The Consett Iron Company show a handsome 
cabinet containing fine samples of Bessemer and 
hematite pigs, and Siemens-Martin steel plates for 
ship, boiler, and bridgework, with various hot and 
cold tests. 

The Barrow Hematite Steel Company show 
samples of steel angle bars and rails, which have 
been twisted cold, and 9 in. girder tram rails, bent 
by a weight of 1 ton falling 30 ft., the rails being 
supported about 3 ft. apart. Specimens of ship- 
plates, which have been bulged by the explosion of 
dynamite, are, amongst other exhibits, worthy of 
notice. 

The Weardale Iron and Coal Company contribute 
an interesting collection of steel samples, com- 
prising fine specimens of Weardale steel, some of 
which have been subjected to severe cold coiling 
tests ; Tudhoe scrap plates, in which the fibrous 
character of the metal is beautifully defined ; and 
a Siemens-Martin boiler plate slab weighing about 
28 cwt. 

Amongst the manufactured metal exhibits, the 
contributions of the Leeds Forge Company occupy 
a leading position of interest. This company 
shows, in addition to their now well-known corru- 
gated flues, Fox’s flanged frame plates for loco- 
motives, composed of Siemens’ steel, measuring 
21 ft. 6 in. long by 3 ft. 6 in. wide, and $ in. thick, 
which are flanged at one heat by hydraulic pressure 
in the largest press of the kind yet made, and 
showing an excellent result. This is a unique 
exhibit, and of much interest. Thesame company 
also exhibit a form of corrugated wheel tire, for 
preventing the wheels of vehicles ‘‘ skidding” or 
getting into the grooves of tram rails; these are 
certainly a novelty, and may be very effectual, but 
their appearance is unquestionably unsightly. 

Messrs. Hawks, Crawshay, and Co., of Gates- 
head, are exhibitors of some very fine forgings, 
moorings, and bridgework, and amongst their 
contributions are some of the account and letter 
books which belonged to the firm about 140 
years ago ; these are well worth perusal, as 
they furnish interesting records relating to the 
mechanical industries of the Tyne district nearly 
one and a half centuries ago. Messrs. Hawks, 
Crawshay, and Co. exhibit a pretty model of the 
Tyne high-level bridge, designed by Robert 
Stephenson, and erected by their firm, to carry the 
traftic of the North-Eastern Railway across the river 
from Gateshead to Newcastle. The bridge consists 
of six cast-iron arches supported upon solid masonry 
piers ; its length being 1337 ft., and its height above 
high-water mark 112 ft. The cost of this famous 
structure, with its approaches, was nearly half a 
million sterling. The firm also exhibit some fine 
specimens of solid welded bridge ties, cables, 
anchors, and a colossal mooring screw, with shank, 
crosshead, and swivel complete. An improved 
Martin anchor shown amongst their exhibits is 
illustrated on page 552. 

The principal modification in this anchor on the 





old type consists of a simple but effective ar- 
rangement of the head, which acts as a lever 
on the flukes, compelling them to take the ground 
immediately the strain is applied through the 
cable. The head A is fixed at right angles on 
the flukes B, and moves freely round the end of 
the shank C. The elongation of the head on 
both sides is peculiarly shaped at a to act as tipping 
points, and this part resting on the ground when 
the anchor is down, the superincumbent weight 
causes it to bite firmly, whether in hard or soft 
ground ; immediately the strain is applied, the 
resistance of the ground to the tipping points a 
compels a rotary movement and turns the flukes 
into the ground. The anchor is weldless, the 
flukes are composed of one solid forging, and the 
shank of another, while the severe strains due to 
mooring are entirely confined to these two solid 
forgings without the ‘intervention of bolts, pins, 
keys, cotters, &c. 

The holding power of the Martin anchor, used 
in British and foreign marine service, is undoubtedly 
great, but notwithstanding its proved superiority 
over most other or rival anchors, it has been prac- 
tically demonstrated by experience, that under 
certain conditions (e.g., when too little cable is paid 
out, or want of care exercised in particular anchor- 
ages, &c.), it does not act as quickly or efficiently 
as desirable. That this anchor was capable of im- 
provement, is well recognised by the fact that Mr. 
Martin himself shortly before his death was busily 
engaged in trying to overcome defects in it. 

In 1885, the British Government made a series of 
trials with different anchors, against those of the 
ordinary Admiralty pattern, resulting in the de- 
cision that this improved Martin anchor was the 
best, for reasons of its superior holding power, 
simple construction, and prompt action. One of the 
service journals published at the time the following 
particulars : ‘‘The dockyard authorities at Ports- 
mouth, have completed a protracted series of trials 
of patent anchors which were tried, weight for 
weight, against the Admiralty pattern. The tests, 
which were carried out under the superintendence of 
the Captain of the Steam Reserve, Captain of the 
Yard, and the Chief Constructor, consisted of drop- 
ping the anchors into the harbour mud at low tide 
and pulling upon them from a lighter, and the one 
which resisted the greatest strain, thereby demon- 
strating its superiority, was the Martin improved 
anchor, and which was found to be in every way 
superior.” 

Consequent upon this success, large orders for 
these anchors have been received from the British 
and foreign governments and mercantile marines, 
whilst our Admiralty authorities are converting 
some of their original Martin anchors into the im- 
proved pattern. The workmanship upon the im- 
proved Martin anchor as manufactured and shown 
by Messrs. Hawks, Crawshay, and Co., at the 
Newcastle Exhibition, is worthy of examination, 
the forging being so sharp and clear that the 
anchor has the appearance of having been ma- 
chined. 

The Darlington Forge Company, occupying the 
contiguous space on one side of Messrs. Hawks- 
Crawshay’s exhibits, are showing some good speci- 
mens of screw and crankshaft forgings, and a novel 
construction of ‘‘ flexible crank,’’ which is shown 
in the accompanying illustrations, Fig. 1 being 
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a side sectional view, Fig. 2 an end view, and 
Fig. 3 a detached sectional detail. The webs of 
the crank are composed of a series of separate 
faced steel plates, which are suitably shaped and 
shrunk upon the pin and shaft, which have their 
ends slightly tapered. 

This company is also exhibiting some models of 





forged iron spur plates, as supplied by them to 
H.M.S. Nile and Trafalgar, and a segment of a 
turret glacis plate, which, when complete, is 44 ft. 
in diameter, and weighs about 38 tons. The good 
work done by the Darlington Forge Company is 
too well known to require comment; their works, 
which cover some eight acres of ground, are situated 
in the vicinity of the Darlington Station upon the 
North-Eastern Railway, and where about 500 men 
are employed in the manufacture of iron and steel 
forgings. The forge department of these works 
contains sixteen steam hammers from 20 cwt. to 
13 tons in weight, and capable of producing any 
forgings up to 40 tons in one solid piece. The big 
hammer, which has a fall of 9 ft., administers an 
effective blow of 117 foot-tons by gravity, or about 
230 tons when steam is admitted at the top of the 
hammer piston. The iron used on the premises is 
chiefly selected from locomotive scrap, which is 
freed from rust, then piled, rolled, cut into conve- 
nient lengths and cross piled into slabs, by which 
a high degree of toughness and homogeneity is ob- 
tained. 

Large stern frames for vessels are also welded up 
solid at these works, and for this special appli- 
ances have been provided. Ina spacious and well 
equipped machine shop, 300 ft. by 80 ft., a number 
of efficient tools may be seen machining stern 
frames, rudders, screw shafts, crankshafts, locomo- 
tive axles, engine wheels, &c. 

The Tyne Forge Company are exhibiting some 
forgings, which to many may be worth inspec- 
tion, and in the immediate proximity of this stand, 
somewhat similar exhibits by J. Dickinson, of 
Sunderland, may be seen. The construction and 
merits of Dickinson’s patent crankshafts have 
been already described in our columns ; and 
therefore at present it is only necessary to remind 
our readers that it is a built shaft, very easily 
taken to pieces and put together, that all the 
forgings are made in short separate lengths easy 
to handle, whereby soundness of manufacture is 
insured. 

(To be continued.) 





NOTES. 
Frere Dirrraction GRATINGS. 


Mr. C. Vernon Boys has made an experimental 
diffraction grating by placing very fine glass fibres 
side by side. The fibre was drawn by the process 
recently described hy him to the Physical Society 
and reported in our columns. The fibres chosen 
did not vary in diameter by more than 1 per cent., 
and the grating was about jin. in breadth. It 
showed three spectra on each side, but all of them 
were intersected by interference bands, which Mr. 
Boys attributes tentatively to error in the positions 
of the fibres or to light a between where dust 
particles kept them apart. r. Boys thinks that a 
grating of such fibres would be preferable to the 
engraved gratings now used for investigations on 
heat spectra ; and if the transparence of the fibres 
interfered they could be rendered opaque by 
metallic deposits. Mr. Boys also suggests that fine 
tapering glass fibres should be used to test the 
powers of microscopes. 


Tue Fortu Brings. 

On Thursday evening, the 2nd inst., a fatal 
accident occurred on the South Queensferry Pier of 
the Forth Bridge works, by which two men were 
killed and four injured. The cause of the accident 
was very simple, carelessness in hoisting one of 
the stagings from which the wind bracing was 
being rivetted. These stagings, which like every- 
thing else of the Forth Bridge, are of unusual dimen- 
sions, are raised and lowered by means of cables 
attached to them and controlled by winches. In 
this particular case the men in charge of the ‘hoists 
misunderstood their instructions and allowed the 
staging to fall through a considerable height upon a 
lower stage, on which men were also working. 
Considering the stupendous character of the work, 
the great number of men employed, and the un- 
usual risks to which they are necessarily exposed, 
the accident record has hitherto been remarkably 
small, and the engineers may begin to hope that, 
thanks to the constant precautions exercised, this 
great engineering triumph may be achieved with 
an insignificant death roll. The accident just re- 
ferred to had the immediate result of producing a 
strike amongst some 2000 of the workmen, on the 
ground that, owing to the exceptional risks they 
incurred upon the higher parts of the structure, 
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special wages must be paid tothem, We believe 
that this difficulty has been satisfactorily adjusted 
and that the full force is now at work. 


ENGINEERING INDUSTRIES IN SWEDEN. 

Several of the large Swedish engineering esta- 
blishments appear to be fairly well off for work at 
present. The Atlas Engineering Company has just 
contracted with the Blekinge Railway Company for 
10 passenger and 85 goods carriages. The Motala 
Works have just completed another delivery of 
locomotives to the State Railways; seven more 
have to be delivered on the same contract. The 
Bergsund Engineering Company is busy with three 
mining boats for the Royal Swedish Navy, that 
have to be ready by the spring ; a paddle-boat for 
M. v. Broemsen, at Astrachan, and a tugboat for 
the Ockelbo Iron Works have to be ready in May. 
A good deal of pumping machinery, &c., is also in 
hand for Stockholm, Gothenburg, Westeras, and 
other water works. The repairs embrace several 
steamers. The Ljusne Engineering Company has 
just delivered a large new steam pump to the Kun- 
sankoski Company, Uit, in Finland. The construc- 
tion is quite a new one, claiming to possess several 
advantages over the older models. The same well- 
known firm has also delivered a portable steam 
fire engine to. the South Ljusne Iron Works within 
the last few days, which gave the greatest satisfac- 
tion at the trial. Some of the steel and iron works 
also appear to be well filled with orders. 


Sea Water For StREET SPRINKLING. 

The Commissioners of Bournemouth have sanc- 
tioned a scheme for laying salt water over the town 
for the purposes of filling the water carts and flush- 
ing the sewers. The undertaking has been designed 
by their surveyor, Mr. G. R. Andrews, and includes 
two 9 horse-power gas engines, 11,183 yards of 6-in. 
distributing main, 11,360 yards of 4-in. main, 57 
water standards, and 57 hydrants. On Thursday, 
May 12, the matter was the subject of an inquiry 
by the Local Government Board, and much interest- 
ing information as to the use of salt water was given 
in evidence. Mr. Andrews stated that the water 
would not cost more than 5d. per 1000 gallons, and 
that in thirty years, when the reduction of the debt 
was complete, the cost would be less than 3d. Mr. 
H. P. Bulnois, of Portsmouth, stated that salt 
water was most successful in laying dust, particu- 
larly on gravel roads, as it made a kind of skin 
which bound the surface together. In ordinary 
weather one sprinkling of salt water every other 
day was as effectual as two sprinklings of fresh 
water every day. For flushing purposes he had 
found that the salt water gave rise to no more smell 
than fresh water. Mr. J. W. Cockerell, of Great 
Yarmouth, said that he had used salt water for the 
roads for seventeen years, and hud laid down an 
installation costing 45001. for pumping and distri- 
buting it. He found that the salt water ‘‘ gummed” 
the surfaces of the roads, and in the sewers pro- 
duced noinconvenience. In 1885 he used 10,000,000 
gallons of water, of which 2,000,000 were for flush- 
ing purposes. Dr. Arthur Angell, county analyst, 
deposed that sea water has no prejudicial action 
as regards health, 


CoALMINING IN PoLaNpD. 

A lecture was given a few days ago before the 
Imperial Technical Society at St. Petersburg, by 
M. Brusnitzin, on the coal industry of the Vistula 
province. According to him, in the Sosnovitz dis- 
trict there are at present 262 mines, of which 161 
are in foreign hands, 24 are Russian ones leased by 
foreign capitalists, and only 77 are worked by Rus- 
sians themselves. The principal foreign coal-mine 
proprietors are Prince Hohenlohe, Count Sur- 
monde, Count Teplitz, and Count Renard. During 
the last ten years the output has rapidly increased, 
and now amounts to nearly 2,000,000 tons a year. 
The price of the best coal at the pit’s mouth is 
between 5s. and 6s. a ton. It produces very little 
coke, in consequence of which most of the iron 
manufacturers have to draw their supply from Ger- 
many. Some of the mines employ as many as 2000 
hands, a large proportion of whom are foreigners. 
The lecturer accused the foreign capitalists of work- 
ing the coal in the most wasteful manner, in conse- 
quence of which there is an estimated loss of good 
coal exceeding the actual output by one-third. He 
hoped, however, that the proposed new law, for- 
bidding foreigners to hold land in Poland, would 
soon put an end to the foreign tenure of Russian 
mines and save the country from German exploita- 





tion. Loud cheers greeted this patriotic remark, 
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but M. Brusnitzin did not explain how the Sosno- 
vitz district would fare if, in consequenceof any rash 
anti-German edict, 161 mines out of the 262 had 
to be closed, and the country left bare of foreign 
skill and capital. On a memorable occasion, the 
Emperor Nicholas followed a desolating massacre 
by the announcement that ‘‘ Order reigned at War- 
saw.” If the present policy of crushing the Ger- 
man industries located in the Vistula province be 
carried out too rigorously, the Government may 
enjoy the pleasure ere long of declaring that ‘‘ Rus- 
sia is once more mistress of her home ;” but the 
home will be an empty one, and the mistress will 
have to deal with shrunken trade and revenue 
when the annual budget comes round. It is a poor 
physician wh» cuts off an arm to make a leg grow 
stronger, yet that is what Russia is aiming at. To 
revive the flagging trade at Moscow, business at 
Warsaw is to be ruthlessly suppressed. 


SALINITY AND TEMPERATURE OF SOME ScoTcH 
Firrus. 


At the ordinary meeting of the Royal Society of 
Edinburgh held last Monday night—Dr. John Mur- 
ray, vice-president, in the chair—a very interesting 

aper was read by Dr. H. R. Mill, of the Scottish 
rine Station, on ‘‘ The Salinity and Temperature 

of the Moray Firth, the Firths of Inverness, Cro- 
marty, and Dornoch, and of the North Sea.” 
During the autumn of last year, Dr. Mill said, he 
had made a cruise on board the Fishery Board’s 











steam tender Garland, for the purpose of making 
some observations regarding the salinity and tem- 
perature of the various firths of Scotland. He 
found that the Moray Firth had none of the fea- 
tures of an estuary, and that in no other firth in the 
North Sea was such salt water found, and that the 
small firths which opened into it were, therefore, 
under very different conditions from those near the 
mouths of the Forth and Tay. The salinity of the 
Firths of Forth and Cromarty was found, in August, 
1886, to be similar. On the Cromarty Firth, the 
water atAlness, Invergordon, and Cromarty was the 
same as that at Queensferry, Inchcolm, and Inch- 
keith, on the Firth of Forth. On the other hand, 
the water five miles off the Sutors of Cromarty was 
as salt as that fifty miles off the Isle of May in the 
Forth. Careful observations conducted during 
regular intervals over a whole tide, in each of the 
firths, showed that during a flood tide the greatest 
salinity was at the bottom where the tide first set in, 
even before any perceptible change had taken place 
on the surface of the water. The temperature of 
the sea-water was found to depend very closely on 
the configuration of the bottom and intermixture 
with the warm water of rivers. Dr. Mill said, in 
conclusion, that these experiments would ultimately 
give results of practical utility in the way of in- 
creasing the stock of knowledge of the physical 
conditions of these firths and estuaries. There 
were questions continually arising in regard to the 
exact limits of the river and the sea, and as to what 
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constitutes a firth ; disputes on these points arose 
amongst fishermen ; and the results of these expe- 
riments indicated the necessity of an entirely new 
set of definitions of firths, estuaries, and seas. 
Dr. Mill considered that for this purpose more ex- 
tended observations were required ; and in that 
opinion the chairman thoroughly coincided. 


Tue Voiea-Don Canat. 

The project for connecting the rivers Volga and 
Don by a canal, so as to allow the immense traffic 
on the Volga to have an outlet into the Black Sea, 
has been approved of in principle by the Russian 
Government, and is now being examined in detail. 
The principal promoters area M. Leon Dru, who 
has had a good deal to do with the development of 
mineral waters in the Caucasus, now under the 
control of the Government and a group of French 
capitalists on the one hand, and the mayor and 
principal citizens of Rostoff on the Don on the 
other. The Government is interested in the 
scheme, because on the completion of the port im- 
provements it is carrying on at Novorossisk in the 
Black Sea, Rostoff, hitherto the outlet for the 
produce of Cis-Caucasia, will be ruined, unless 
measures be devised for its relief. The canal is 
expected to make good the loss of trade, and 
consequently is vigorously advocated by Rostoff 
itself. The cost of the undertaking will be 69 
million francs. The length between the two rivers 
will be about 53 versts. The level of the Volga, 
where the canal will commence, is 7 ft. lower than 
the Black Sea, while the River Don where the canal 
will terminate is 119 ft. higher. Commencing with 
the Don the canal will traverse, at the 10th verst, 
the River Karpovka, a tributary of that river. At 
the 24th verst it will pass the Krivomoozginski 
station of the Volga-Don Railway, where a basin 
will be established for shipping. Afterwards it 
runs along the railway until it reaches the River 
Tchervlenoi, a branch of the Karpovka, after 
which there will be extensive excavations in cutting 
through the watershed of the Volga and Don. The 
deepest, however, will be only 140 ft., through 
sandy soil. At the end the canal will reach the 
River Prudovoi, running down into the River 
Volga. The descent is here rapid, the fall being 
over 270 ft. in six miles, and will involve the con- 
struction of [thirteen locks, each 64 metres deep. 
An alternative route may be adopted with a lesser 
fall, and requiring twenty-one locks. The total 
amount of earth to be excavated will be 2,780,000 
Russian cubic fathoms, of which 1,340,000 cubic 
fathoms fall to the watershed. To traverse the 
latter there is a talk of effecting an economy by 
constructing a tunnel five miles long, and having 
forty-two ventilating shafts; but it is doubtful 
whether this plan will be finally adopted, as there 
are many objections to it. The canal will take 70 
hours to traverse, and will accommodate vessels 
210 ft. long, 42 ft. broad, and 7 ft. deep—the 
maximum tonnage being 500 tons. Each lock 
will be large enough to contain two such vessels at 
the same time. 








THE INSTITUTION OF CIVIL ENGINEERS. 
THE annual general meeting, to receive and deliberate 
upon the report of the Council on the condition of the In- 
stitution, with the annual statement of the accounts, and 
to elect the Council and officers for the ensuing year, was 
held on Tuesday, June 7, Mr. Woods, the President, 
being in the chair. 
_ As the history of the Institution had beén fuliy given 
in the report submitted by the Council twelve months ago, 
it was remarked that on the present occasion it would 
suffice to deal mainly with matters which had transpired 
since, 

The number of members on the roll of the Institution, 
on March 31, 1887, was 4347, of whom 20 were honorary 
members, 1568 members, 2275 associate members, and 
484 associates. This was a net increase of 173, or 4.19 

er cent., on the 4174 members of all classes recorded 

ast year. The elections had included 34 members, 234 
associate members, and six associates, while the deaths. 
resignations, and erasures, were 106. Many deaths had 
occurred among the older members of the Institution 
during the past twelve months, chief among whom must 
be p Sir Joseph Whitworth, whose world-wide 
renown as a mechanician it was unnecessary to dwell upon. 
Byhis will he bequeathed to the Institution eighty shares 
of; 25. each, in the firm of Sir Joseph Whitworth an 

Company, Limited. 

During the twelve months under review, 211 candidates 
were admitted as students. On the other hand, 82 were 
elected into the Corporation as associate members, and 
106 » from various causes, to belong to the class. 
The total number of students on the 3lst of March last 
was 949, as a — a date oe 1886, 

ere were twenty-six ordinary meetings during the 
session, when twenty original communications were read 
and discussed. The business at these meetings was re- 





ferred to in general terms only, as already two volumes of 
Minutes of Proceedings, relating to one-half of the 
session, had been issued, bringing down the record to 
February 22. The third volume was promised in three or 
four weeks, embracing the period from March 1 to April 5 ; 
while the fourth volume would include the transactions at 
the meetings from April 19 to the end of the session. 
Each volume consisted, or would consist, of about 600 
of letter-press, amply illustrated. 

The Howard Quinquennial Prize had been adjudged to 
Dr. John Percy, in recognition of his researches on the 
uses and properties of iron. 

To the authors of some of the papers read and discussed 
at the ordinary meetings medals and premiums had been 
awarded, viz. : Telford Medals and Telford Premiums to 


Alexander B.,W. Kennedy, Dr. J. Hopkinson, Colonel E. | Besse 


Maitland, and W. Willcocks; a Watt Medal and a Tel- 
ford Premium to E. A. Clowes; Telford Premiums to 
W. J. Dibdin, W.S. Crimp, J. J. Webster, and J. Kyle; 
and the Manby Premium to L. H. Ransome. 

For papers printed in Section II. of the Proceedings, 
without having been publicly discussed, the following 
awards had been made: a Telford Medal and a Telford 
premium to J. G. Gamble ; a Watt Medal and a Telford 
premium to W. J. Last, and Telford Premiums to J. 
Hetherington, K. W. Hedges, C. J. Wood, A. Leslie, and 
D. A. Stevenson. 

Twelve students’ meetings had been held on alternate 
Friday evenings, at which thirteen papers were read and 
discussed. It was stated that six of the papers would 
appear, either in whole or in part, in the Minutes of Pro- 
ceedings, namely, on ** Recent Researches in Friction,” 
Part II. ; ‘* The Propelling Machinery of Modern War- 
ships;” ‘** Experiments on Iron and Steel in Tension, 
Torsion, and Shear ;” ‘‘ Hydraulic Appliances at the 
Forth Bridge Works ;” *‘ The Use of Cast Steel in Locomo- 
tive Construction ;” and ‘“‘Flour Mills and their Ma- 
ass The Miller Scholarship had been bestowed 
= ohn Goodman, the author of the paper first named, 
while Miller prizes had been awarded to S. H. Wells, 
R. F, Hayward, John Platt, E. W. Moir, A. J. Hill, 
ao Chatterton, and E. C. de Segundo, in respect of the 
others. 

No definitive reply had yet been received to the appli- 
cation for an enlarged or supplemental charter, by which 
it was sought to obtain powers to hold premises, &c., of 
the yearly value of 10,0007. 

Soon after their election, the Council endeavoured to 
negotiate with Sir Joseph Whitworth for the purchase of 
No. 24, Great George-street ; but having failed in this, 
and No. 26, Great George-street being in the market, that 
house was acquired for 13,000/. It was then deemed 
desirable to revive the option (which had lapsed) for the 
purchase of the freehold of No. 25, Great George-street, 
and this purchase was effected for 12,000. The Council 
had then two designs prepared, one for the rebuilding of 
No. 26, and incorporating it with the existing premises, and 
another for an entirely new building on the combined sites 
of Nos, 25, 26, and 27, Great George-street, it having been 
suggested that it might be desirable to acquire the latter 
house. After due consideration, the Council came to the 
conclusion that it was not expedient, at present, to enter 
into any large building operation, nor further to con- 
template the purchase of No. 27. The intention then 
arrived at was to utilise the ground and first floors of 
No. 26, by opening communications through the party 
wall between Nos. 25 and 26, and to make these altera- 
tions during the coming recess. After the death of Sir 
Joseph Whitworth, on January 22 last, his executors— 
acting on directions given in his will—offered the freehold 
of No, 24, Great George-street to the Institution for 
15,000/., being about the same rate per square foot of 

und as had been given for No. 26 under the hammer. 
his offer the Council accepted. Thereupon, the tenants 
in No. 26 were informed that they might remain in occu- 
ation of their saveral offices on short terms of tenancy. 
t had been decided temporarily to open communications 
during the ensuing recess between the basements and 
ground and first floors of Nos, 24 and 25 at the lowest cost 
and with the least structural disturbance. By these 
means increased accommodation would be provided for 
offices on the ground floor, and for the library on the first 
and second floors, as well as for other purposes, the 
purchase of No. 25, a rent of 450/. per annum would -be 
saved, and by the purchase of No. 24, the rent of the back 
rtion of the premises, amounting to 208/. 7s., would 
Ekewise be saved. Agreements had been made with the 
existing tenants of No, 26 by which upwards of 700/. per 
annum would be received for the rents of the several sets 
of chambers. The Institution would, of course, have to 
pay all rates and taxes and landlord’s dilapidations, 
he statement of accounts, prepared by the auditors, 
had been so arranged as to show, in the first place, the 
normal receipts and payments proper to the year—and 
thus to be comparable with previous abstracts—and in 
the second place, the extraordinary ee and expendi- 
ture on capital account due to the purchase of the free- 
holds of Nos. 25 and 26, Great George-street. The con- 
veyance of No, 24, Great George-street would be completed 
at Midsummer next. , 

The ordinary revenue amounted to 21,0151, 1s. 5d., to 
which the income proper—namely, annual subscriptions 
(mainly), dividends on investments, and mi neous 
items, contributed 17,224/. 16s. 3d.; capital, that is, 
admission fees and life compositions, 33571, 14s.; an 
trust funds, 432/, 11s, 2d. It was satisfactory to note 
that there had been an increase in the subscriptions at 
the rate of 10 per cent. per annum. The general expendi- 
ture had been 14,2497, 133, 9d., of which the house and 
establishment charges, including postage, stationery, 
printing, &c., came approximately to 24 per cent. of the 

payments ; ies and w to 20 per cent. ; 
brary to 4 per cent. ; and publications, viz., four volumes 
of Minutes of Proceedings, to 52 per cent. 





To meet the purchase of the freeholds already referred 
to, railway debenture stocks had been sold, which 
realised 21,477/. 1s. 5d. (these stocks had together cost 
18,0707. 14s. 10d.), and a sum of 41097. 5s. 9d. had been 
transferred from the veers. receipts to make up the dif- 
ference. The adoption of the report was moved, seconded, 
and carried, and it was ordered to be printed in the 
Minutes of Proceedings. Hearty votes of thanks were 
then passed to the President, to the vice-presidents, and 
other members of the Council, to the auditors, to the 
secretaries, and to the scrutineers. The ballot for Council 
resulted in the election of Mr. G. B. Bruce, as President ; 
of Sir John Coode, Mr. G. Berkley, Mr. H. Hayter, and 
Mr. A. Giles MP., as vice-presidents ; and of Mr. W. 
Anderson, Mr. B. Baker, Mr. J. W. Barry, Sir Hen 
mer, F.R.S., Mr. kK. A. Cowper, Sir James N. 
Douglass, Sir ae a Fox, Mr. C. Hawksley, Mr. J. 
Mansergh, Mr. W. H. Preece, F.R.S., Sir Robert Raw- 
linson, C.B., Sir E. J, Reed, K.C.B., F.R.S., M.P., Mr. 
W. Shelford, Mr. F. C. Stileman, and Sir William Thom- 
son, F.R.S., as other members of Council. The ses- 
sion was then adjourned until the second Tuesday in 
November, at 8 p.m. 








HELICAL JOINTS FOR BOILERS. 
To THE EpiTor oF ENGINEERING. 

Srr,—Referring to your issue of 13th ultimo, I find 
your correspondent Mr. Hartland seems to reason as 
though his boiler of 1 long and 1 diameter led him to the 
conclusion that every square inch in the convex surface 
sustained a lateral or transverse pressure of an amount 
equal to the normal pressure. I have therefore made the 
present humble attempt to show that the number of 
square inches bearing the full normal pressure would be 
obtained (in a calculation of lateral stress) by multiplying 
the length of the boiler by the diameter. I have never 
seen one of Messrs, Alexander and Thomson’s books on 
Applied Mechanics, but I have an opinion that this work 
would give a few more hints to Mr. Hartland—hints that 
would be well worthy of his attention. 

Let abcdefg represent the half section of a pipe or 
boiler, then the radiating lines p p', &c., may be taken to 
represent the steam pressures on a square inch at a, b, 
c, a, ¢, f and g respectively ; each of these may be resolved 
into two others acting at right angles to each other, 
whereof one component may be horizontal and the other 
vertical; thus p' may be removed and 1, and q, substi- 
tuted in lieu ; also p!! may be removed and q2 and 7, 
substituted for it (p acting at d has no horizontal and p,\ 
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acting at aand g have no vertical component). Then the 
horizontal forces r, and r,, &c., can haveno possible effect 
on the vertical direction. We may therefore consider the 
vertical forces only, with a view to obtain their resultant 
just as though the horizontal forces did not exist; the 
values of the forces g, and gz are 4/3 p and 4p respec- 
tively, the vertical pressures ata and g=-zero; then set 
up the values of the vertical forces at equal intervals 
apart as in Fig. II., representing the magnitude of the 
forces by the lengths of ordinates ; these seven ordinates 
are sufficient to determine the relative values of all the 
vertical forces acting onabecdefg. We can find the 
mean force from these seven by Simpson’s rule thus; 
Arrange the numerical values of these forces in consecu- 
tive order and multiply them by the multipliers 1, 4, 2, 4, 
2, 4,1 respectively, add up the products and divide by 
three times. the number of intervals ; the result will be the 
mean vertical effect of the fluid pressure upon each square 
inch of the cylindrical surfacea bcd ef g. 


deg. 
1 x psin “S =0 
4x psin 30=2p 
2x psin 60 = 1.73205 p 
4x psin 9=4p 
2 x psin 120 = 1.73205 p 
4 x psin 150 = 2p 
1 x psin 180 = 0 
3 no intervals = 18 18)11.4641 p 





.63689 p = mean pressure 
.*. the total pressure upon abcdefg 
== 3.14159 d x .63689 p _ 3.14159 x .318445 x d x p 


2 
== 1.0004 » x d, or alittle more than p x d, that is the 
mean pressure mg by number of square inches in 
convex surface of boiler = full normal pressure multiplied 
the number of square inches obtained by multiplying the 
length of the boiler by its diameter. More ordinates 
would give a more correct result. 
I am, Sir, your obedient servant, 


James E. Caine, 
38, Playfair-road, Southsea. 
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THE OTTO AND ATKINSON GAS ENGINES. 
To THE EprroR OF ENGINEERING. 

Smr,—I would desire to remind Messrs, Crossle 
Brothers, in all courtesy, that whatever my personal feel- 
ings may be, I am compelled to consider mainly the 
interests of the company I represent, and that from this 
point of view they will see that it is impossible for me not 
to reply to their letter in your issue of the 3rd inst., even 
at the risk of carrying on a paper war, which, however, I 
did not initiate. 

The method of comparing the ‘‘ Otto” diagram with 
that from my engine was Professor Unwin’s arrangement, 
whose authority I at least would never presume to 
question ; but as its object was to show how much power 
could be obtained by consuming a similar amount of gas 
in each engine, surely superposing the diagrams so as to 
represent the volume of charge by the same horizontal 
length in each is the only satisfactory method of showin 
graphically the relative powers obtained. However, wit 
a little explanation Messrs. Crossley’s combined diagrams 
show the same thing, though not so clearly ; it will be seen 
from an inspection of these diagrams that my charging 
stroke is one-third as long as theirs, representing one- 
third of the volume of explosive mixture required by them 
per working stroke; in other words, they would require 
three times the amount of gas to make a diagram of a 
little more than twice the area, my smaller diagram being 
repeated twice as frequently as theirs. This is pre- 
suming that the richness of the mixture in the two engines 
is the same ; the di m they show, however, is evidently 
richer in aay than mine is, because the compressing pres- 
sures (40 1b.) being the same in both, their initial pressure 
after ignition is higher. 

Messrs. Crossley Brothers observe: ‘‘ This diagram con- 
tradicts Mr. Atkinson’s statement that the pressure in his 
cylinder is greater than in the ‘ Otto.’” This is evidently 
a mistake, as I have not made such a statement. The 
pressure after + ype depends almost absolutely upon 
the richness of the explosive mixture and on the pressure 
it is at before ignition ; to obtain a high initial pressure it 
is only necessary to use a rich mixture and a high com- 
pression before ignition, To continue the line of the ex- 

ansion as shown in the ‘ Otto” diagram in Messrs, 
rossleys’ letter until its terminal pressure is say 12 lb., 


The fact is that my sketch of the- indicator diagrams 
does give pretty nearly the area of an 1884 Otto and At- 
kinson diagram for an equal consumption of gas, though 
the diagrams were not plotted with exactly that purpose. 

Messrs. Crossley are too noueenen’ not to know that 
indicator diagrams (least of diagrams of gas engines) 
cannot be properly discussed without taking clearance 
into account. If they calculate the diagrams properly 
they will find, if they do not already know, that my state- 
ment is accurate, and that the Atkinson utilises a longer 
range of expansion than the Otto. It would be very foolish 
to predict the commercial success of the Atkinson engine. 
That is no part of my province. But I have no doubt at 
all that the Atkinson engine can be made to beat the 
present Otto in efficiency, at all proportions or full power. 

Messrs. Crossley again complain of the use of an “‘an- 
cient Otto diagram.” It is well to be definite. The 
“ancient” diagram was taken by Dr. Slaby ‘‘ with the 
object of sustaining Otto’s patent,” and was sent by 
Messrs. Crossley to Professor Fleeming Jenkin for publi- 
cation in 1885. No more recent experiments on the Otto 
by independent authority have nm published. The 
results Messrs. Crossley are now giving are, I have no 
doubt, results quite honestly obtained, but one cannot 
judge from the results as published, whether the experi- 
ments were made in a way to give them any scientific 
value. I am, Sir, truly yours, 

June 5, 1887, W. C. Unwin. 





GOVERNING MILL ENGINES, 
To THe Eprtor or ENGINEERING. 

Srr,—I regret even more m your correspondent, 
** Consulting Engineer,” that the Proell compulsory gear 
was not submitted to the control of a Moscrop recorder, 
because that would have settled the question of speed in 
a tangible manner. Ihave had myself considerable expe- 
rience with that instrument, and while considering it for 
all practical purposes an excellent test, still I should not 
put too much faith in its records, if the degree of varia- 
tions should be measured by the same, because its centri- 
fugal governor is subjected to similar conditions of work- 


tion of a1 percent. limit by the experts in the case of 
another engine with a Proell governor is correct, but I 
think the conclusion is admissible that if such results have 
been attained bya Proell governor on an obsolete engine 
with slow speed, the two cylinders always working in one 
direction, light _—— heavy load, and trying alterations 
of the same, and on the other hand all the snetonming 
skill of a successful constructor like Dr. Proell is enlist 
in the task of applying his gear and governor to best ad- 
vantage to a newly designed engine, that then a regularity 
of 1 per cent. should not be considered ‘‘ outside present 
ibilities.” Besides, on the Continent, where engineer- 
ing science is possibly not much behind the English 
standard at the present moment, the names of Professors 
Radinger and Doerfel carry as much weight as those of 
Professors Kennedy and Selvin do in this country, and, 
therefore, I daresay that the former are perhaps not quite 
novices in the art of observing the speed of engines. 

In conclusion I beg to assure ‘‘ Consulting Engineer” 
that even if the success of the engine in question is proved 
to have been what was claimed for it in economy and 
speed, he need not be afraid that the orders for such 
engines must go to Prague, as I shall be happy to treat 
with mill engine builders for licenses under the patents, 

Ian, Sir, yours faithfully, 
HERMANN KUHNE, 
25—35, New Broad-street, London, E.C., 
June 8, 1887. 





WATT’S STEAM ENGINE EXPERIMENTS, 
To THE EDITOR OF ENGINEERING. 

Srzr,—Will you — me to ask your large circle of 
readers whether t Bee their friends know of any ex- 
periments of James Watt un some of his steam engines 
and particularly of any to prove the advantages of one o 
his great inventions, namely, that of the steam jacket 
= for the first time in a drawing in his patent of 

782? 

As it was his custom to take a portion of the purchase 
money for his engines, upon the saving of fuel, doubtless 
there were many experiments made at the end of the last 





ing and sources of error, as any other centrifugal governor 
of good construction. If the Moscrop gives a strai 
line, there can be little doubt that the speed of the engine 





would increase the work done by about 30 per cent. with- 


out requiring any increase in the gasconsumption. This, 
amongst other advantages to which I need not again refer, 
is what my invention enables me to do. 

Mr. Clerk, in his work on ‘Gas Engines,” pese 261, 
shows clearly the benefit of increased expansion ; he states, 
** The most obviously weak point of the present engine is 
insufficient expansion. The gas engines discharge pres- 
sures without utilising them with which many steam 
engines commence ,.. By complete expansion to atmo- 
sphere the consumption of an Otto or Clerk engine 
could be reduced from 20 cubic feet per horse-power per 
hour to 14.5 cubic feet per horse-power per hour.” 

Dr. Otto, Messrs. Crossley, Mr. Clerk, myself, and 
others, have been trying for years to get greater expan- 
sion, as shown by the patents taken out. I was the first to 
succeed satisfactorily in the ‘* differential” engine, which 
has the same theoretical action as my later patent. 

Years ago steam engines were commonly made with 
insufficient expansion, but now engineers expand the steam 
until they can nig get no more work out of it; 
the former engines gave high mean pressures and costly 
working, the latter lower mean pressures and economical 
working ; the same change must inevitably take place in 
gas engines, and I venture to predict that in a few years’ 
time gas engines opening the exhaust when there is 40 lb. 
pressure above the atmosphere in the cylinder as shown 
in Messrs, Crossleys’ diagram will be considered as obsolete 
as the old-fashioned steam engines. 

T an, Sir, yours faithfully, 
JAMES ATKINSON 
Managing Director to the British Gas Engine 
and Engineering Co., Ltd. 
11, Queen Victoria-street, London, E.C., June 6, 1887. 
To THE EprTor OF ENGINEERING. 

Sir,—Messrs. Crossley complain that I have ‘‘ cramped 
up an Otto diagram” and stuck it down on an Atkinson 
diagram, so as to make the latter look bigger, and they 
proceed to reverse the process in a way which is quite too 
amusing. 

By conveniently forgetting that the Otto makes only 
half as many working strokes as the Atkinson, and there- 
fore uses twice as much gas per working stroke, and by 
taking the volume of working stroke only as base of the 
diagram, they very ingeniously produce an Otto diagram 
about twice as big as an Atkinson diagram. 

To put it in another way. Taking two engines of about 
the same power and speed, and plotting the work done in 
two revolutions of one on the work done in one revolution 
of the other, they demonstrate—well, certainly not that 
pot utilisation of gas in the Otto is better than in the 

inson. 


has remained constant, but if the Moscrop diagram shows 
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a deviation of say 2 pe cent., I should certainly hesitate 
to say that the speed of the engine has also varied exactly 
2 per cent. And if it comes to such fine tests as 1 per 
cent., then it would certainly require a very careful 
analysis of the functions of the Moscrop centrifugal 
vo am tosay whether the latter or the engine was at 
ault. 

That an engine under the control of the Proell compul- 
sory gear and Proell governor need, however, not fear the 
test of a Moscrop recorder, will perhaps be apparent from 
the following observations : ‘‘ Consulting Engineer” will 
admit that, as long as a governor has sufficient control 
over the gear, and the engine is well constructed and in 
good condition, the larity of speed depends on the 
governor only. Therefore, if a Proell governor can con- 
trol one kind of gear within very close limits, and it is 
powerful enough for another gear, then identical results 
in regularity of speed must follow in both cases. 

Now I hand you herewith, and am ready to show them 
or send photos thereof, to any one interested, a series of 
Moscrop diagrams extending over three weeks of 138 
hours each, taken from an engine to which I attached 
the Proell automatic expansion apparatus about three 
years The engine is of the McNaughted beam type, 
the high-pressure cylinder being 38 in. by 39in., the low- 
pressure 42 in. by 72 in., running at 32 revolutions. The 
engine is constructed on rather rough-and-ready prin- 
ciples, and was never intended by the maker to be governed 
by expansion ; it shows nearly all obstacles against effi- 
cient governing, it is subject to constant and very heavy 
variations of load, as shown by the indicator diagrams, 
and has only a very light flywheel; in spite of all this 
the Moscrop line hardly shows any variation of more 
than 2 per cent., which, considering the extremely un- 
favourable conditions of the engine, is certainly all that 
could be expected in this case. 





I do not say that this is a positive proof that the asser- 
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century or beginning of this with very low pressures of 
steam. Yours truly, 
Bryan Donkin, JUN. 
Bermondsey, London, 8.E., June 7, 1887. 
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NUTS FOR BEARING BOLTS. 
To THE EDITOR OF ENGINEERING. 

Sir,—Will you kindly allow me to bring the ranean | 
suggestion before your readers and to recommend it to bot 
engine builders and sea-going engineers? The sketch accom- 
panying this will explain itself to most, but it may be 
well to add a few words. The nuts and jam rings repre- 
sent a crosshead or crank-pin nut ring, and it is proposed 
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to divide one-sixth of the jam ring into any number of 
suitable divisions from four to six or eight according to 
the size of bolt. sr. 

Each cant of the nut and each division of the ring is 
lettered or sy Bg as shown. The letters should read 
from right to left, and the figures from left to right, or 
vice versd. By this means you can tell how much you 
slack or tighten your bearing in vertical distances. ‘Thus, 
suppose your bolt is screwed to three threads to the inch, 
and you tighten your bearing one division (say from a 14 
to a 4), og? then move your bearing +; in. or of $th 
of 4rd. It is scarcely necessary to point out the advan- 
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tages as regards neatness, as it does away with the bar- 
barous and eventually dangerous custom of hacking and 
scratching marks all over nuts, rings, and pins when taking 
leads or opening out for examination. 
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Further, by noting every alteration made as in the 
tabulated form shown, you can form a fairly accurate 
estimate of the wear on, and probable life of, the several 
bearings. I may add that it is always well to have a 
mark on the caps of your bearings to coincide with one of 
those on your rings, as the rings in time acquire a little 
play if roughly used. I have introduced this into every 
ship I have been in for a number of years, and find great 
benefit from it, but as I have never known any builders 
turn out their work with this simple arrangement (which 
can all be done by a boy in the shop), I ask leave to make 
it public through your columns in hope that it may become 
more general. 

Thanking you in advance, I inclose my card. 


Yours faithfully, 
April 18, 1887. A CHIEF ENGINEER. 








SHIPS’ LIGHTS. 
To THE EprTor oF ENGINEERING. 
Sir,—The inclosed letter reached me to-day, and I send 
it you for publication. 


c/o A. Godfery, Esq., London and Brazilian 
B R., Rio Janeiro, May 12, 1887. 
ToS. H. Terry, Esq., Local Government 
Board, Whitehall. 

S1r,—Referring to your letters in ENGINEERING, 7¢ Kapunda 
disaster, I think it high time that the Government — some 
stringent laws with regard to display of proper lights by large 
ocean-going steamers, also being properly provided with a suffi- 
cient number of boats, not in proportion to tonnage, but to b 
of persons on board. 

I was a passenger from New Zealand by the s.8.........- 
and from time she Ne well clear of New Zealand coast, till nearing 
the Horn, the side lights were not displayed, and on my ti 





This is the last of three similar steamers built at Grange- 

mouth for the same owner, all of which are to be employed 

- hee coasting service at Hayti and other West Indian 
ands. 





Messrs. D. and W. Henderson and Co., Meadowside, 
Partick, on June 4, launched another addition to the 
‘* Bell” Line of general trading steamers owned by Measrs. 
Bell Brothers and M‘Lelland, Glasgow. A vessel of 4000 
tons, and named the Bellenden, she is similar to the 
Bellaura and 'Bellena, recently launched from the same 
shipyard, and measures 310 ft. by 39 ft. by 26 ft. 6 in. 
The builders are supplying her with triple expansion 
engines of 1500 effective horse-power. 


With the same tide, the Fairfield Shipbuilding and 
Engineering Company (Limited), Govan, launched the 
_ ress, a steel paddle steamer of 1200 tons register, which 

as 
Channel. Sister ship to the Victoria, which was launched 
from the same yard last year, she has a rudder fore and 
aft so as to facilitate her movements on entering and 
leaving the Channel harbours, and she measures 325 ft. 
by 34 ft. 9 in. by 22 ft. to upper deck. In her hull there 
are eight water-tight bulkheads. The steamer is being 
fitted with a set of compound on om direct-acting 
engines, with surface condenser, the cylinders being 58 in. 
and 104 in. in diameter respectively, and both adapted for 
a piston stroke of 6 ft. he high-pressure cylinder is 
placed above the low-pressure cylinder. Steam of 110 lb. 

ressure will be — by four double-ended steel 
peiléen containing collectively twenty-four of Fox’s corru- 
gated furnaces; and arrangements are being made for 
working the boilers with forced draught. There will be a 
complete installation of the electric light on board, and 
the steamer generally will be fitted out in a very com- 
plete manner, alike as regards the accommodation for the 
passengers and the facilities for successful navigation. 





The London and Edinburgh Shipping Company’s new 
steamer Meteor, which was lately built, engined, and fitted 
out by Messrs. James and George Thomson, Clydebank, 


had her official trial trip on the Firth of Clyde on Mon- 
day, June 6, The Meteor is a vessel of 1230 tons gross, 
and measures 270 ft. by 32 ft. by 19 ft.3in., while in 
build and in the general arrangements of cabins and holds 
she resembles the bres aye last new steamer, Iona, 
which was constructed in the same yard as the Meteor. 
The engines are of the triple-expansion type, the cylinders 
being, respectively, 29 in., 44 in., and 70 in, in diameter, 
with piston stroke of 48 in. Steam is supplied to the 
engines from two steel boilers fitted with Fox’s patent 
corrugated furnaces, twelve in all. On the trial trip to 





ing this was told, ‘‘ We were out of track of vessels !” 

As to boats, this steamer was not provided with more than 
seven, and one would not hold more than five men in a smooth 
sea. The total of souls on board represented close on 230. 

You will agree with me that had an accident occurred, some 
of us would have been left behind, 

Yours faithfully, 
C. H. Goprery. 


It is worthy of notice that the alleged facts took place 
after the Kapunda disaster was known at every civilised 
port, Your obediently 

H. Terry. 


Local Government Board, Whitehall, J une 8, 1887. 





LAUNCHES AND TRIAL TRIPS. 

Tuer steamer Taal, which has been built to the order of 
Don Roxas for his Manilla coasting trade, had her official 
speed trials on June 1st. The contract for this vessel was 
aw with Messrs. David Rollo and Sons, Fulton Engine 

orks, and they have fitted her with a set of three-crank 
triple-expansion engines, having cylinders 144 in., 22 in., 
and 38in. in diameter, and a stroke of 27 in. Steam is 
supplied by a Jange steel boiler having three of Brown’s 
ribbed furnaces. The Taal is a vessel 144 ft. long, 22 ft. 
beam, 9 ft. hold, and carries 200 tons deadweight on a 
mean draught of 8 ft. The hull was built by Messrs. W. 
H. Potter and Sons, and as showing the speed with which 
machinery can be fitted on board, this vessel was handed 
over to the engineers at mid-day on a Monday, and on 
Friday of the same week she steamed back under her 
own steam to the builders’ yard. The trials were satis- 
factory, the ship, with 220 tons deadweight on board, 
doing a mean speed of 11 knots per hour, the engines 
working up to 112 revolutions per minute. 





On Thursday, June 2, the steel-belted cruiser Australia 
nay built and engined by Messrs. Robert Napier and 
Sons, lasgow, for the British Admiralty, had a pre- 
liminary trial of her engines and speed on the Clyde prior 
to undergoing her official speed trials in presence of repre- 
sentatives of the Admiralty. On the measured mile at 
Skelmorlie she attained the very high speed of upwards 
of 19 knots per hour. As may - remembered, she is a 
vessel of 5000 tons displacement, measuring 300ft. in 
length, by 56 ft. in breadth and 37 ft. in depth, and having 
triple-expansion engines of 8500 indicated horse-power. 
She was launched near the end of last November. Her 
sister ship, the Galatea, which was launched in March of 
the present year, is now in a very forward condition in 
respect of her machinery and other equipments. 





The steel screw steamer Grand Riviere, which was 
recently built by the Grangemouth Dockyard Company to 
the order of Messrs. W. E. Roberts and Co., of Liverpool, 
for General B. Riviere, of Hayti, had her official trial 
trip on the Firth of Forth on Friday, the 3rd inst. On 


o measured mile she attained a speed of 114 knots per 
ur, 


which was a knot in excess of the guaranteed speed. 





and from the Holy Isle the engines developed 3500 horse- 

ower, and the mean speed attained was 154 knots per 

our, which may be increased to 164 knots per hour by 
the adoption of forced draught. Some notion may be 
formed of the Meteor when it is mentioned that she is five 
per cent. lighter in her structure than the Iona, while her 
engines are able to develop 50 per cent, more | pony and 
the weight entailed by that increase is only 16 per cent. 
more, 





On Monday afternoon, June 6, the new steel steamer 
Crescent proceeded from the works of Messrs. Joseph L. 
Thompson and Sons, Sunderland, on her trial, when a 
mean speed of 10.41 knots was obtained. The Crescent 
has been built to the order of Messrs. John H. Barry and 
Partner, of Whitby ; she is of the following registered 
dimensions, viz. : Length, 284 ft.; breadth, 38 ft.; depth, 
19.3ft. The engines are of the triple-expansion type 
having cylinders !21}in., 35in., and 58in. in diameter, 
with a stroke of 39 in., and have been built by Mr. John 
Dickinson, of Palmer’s Hill Engine Works. 





On Tuesday afternoon, June 7, there was launched 
from the iron shipbuilding yard of Messrs. John Read- 
head and Co., West Docks, South Shields, the Charters 
Tower, the largest steamer thut this firm has yet built. 
The dimensions are, 300 ft. in length by 40ft. by 25 ft. 
6in. ; the vessel is built of steel and is to be fitted with 
triple-expansion engines, also built by Messrs. Readhead 
and Co,, having cylinders 22in., 36in., and 60 in. in dia- 
meter, by 39in. stroke. She has been built under the 
superintendence of Mr. H. C. Ashlin, of London and 
Liverpool, 





On June 7 there was launched from the shipbuilding 
ard of Messrs. Joseph L. Thompson and Sons, Sunder- 
and, the Exe, a steel steamer of the following dimen- 
sions, viz. : Length, 275 ft. ; breadth, 38 ft. ; depth of hold, 
20 ft. 6 in., built to the order of the Mercantile Steamship 
Company, Limited, of London. The engines are of the 
triple-expansion type and are — built by Messrs. Blair 
and Co., of Stockton, and are of 1000 indicated horse- 
power. 





On Wednesday afternoon, June 8, there was launched 
from the yard of her builders, Messrs. Raylton, Dixon, 
and Co., a vessel named the Gulf of Aden. She is of the 
following dimensions: Length 312 ft. 6in. by 40 ft. by 
25 ft. 24 in., and will carry 3500 tons deadweight, She 
will have engines of 300 horse-power by Messrs. Blair 
and Co., of Stockton. 





Messrs. Fleming and Ferguson launched on Wednesday 
from their shipyard at Paisley, a handsome steel steam 
yacht, 240 tons yacht measurement. Her machinery con- 
sists of quadruple-expansion engines to indicate 350 horse- 
power, and she is fitted throughout with electric light and 
all latest improvements. As she left the ways she was 
named the Grace Darling by Miss Jessie Munro, 


n specially constructed for service in the English | 49." oq 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market opened 
steady on Thursday, and business was done in Scotch pig- 
iron at 41s, 8d. and 41s, 84d. cash. Very little change 
took place in prices, and the closing quotations in the 
afternoon were : Scotch warrants, 41s. 8d. cash buyers; 
Cleveland, 34s. 8d. ; hematite, 43s. 7d. Neither forenoon 
nor afternoon was there any business repo in respect 
of hematite warrants. Friday’s market was rather strong, 
and prices advanced 24d. per ton on Scotch warrants, 1 
per ton on Cleveland, and 14d. per ton on hematite 
warrants, so that over the week there was a gain all 
round to the extent of 44d., 3d., and 24d. per ton respec- 
tively. The market was dull on Monday, and prices 
suffered a decline all round, Scotch warrants at the 
close in the afternoon being quoted at 41s. 8d. cash 
buyers, Cleveland at 34s. 7d., and hematite warrants at 
The amount of business done was exceedingly 
meagre, and none in hematite iron was reported during 
theday. A littlemore firmness was displayed in yester- 
day’s market, and prices recovered nearly the whole 
of the previous day’s decline, Scotch iron closing 2d. 
per ton higher than on Monday, and Cleveland 1d. 
per ton higher; but hematite iron lost 1d. per ton. 
Scotch pig-iron warrants rose to 42s. 1d. this fore- 
noon, or 3d. higher than yesterday’s close, and 42s. 24d. 
was reached in the afternoon, but at the close buyers 
were offering 42s. Od. cash. The price of Cleveland 
warrants also advanced a little, but hematite iron 
ranged at the close from 43s. 7d. to 43s. 9d. cash buyers. 
No change of rad consequence falls to be reported in 
respect of the Glasgow pig-iron market or of the iron 
trade generally, but in some quarters there is a sort of 
confident expectation that more activity will be ex- 
perienced in the autumn of this year, and that con- 
ditions of things is indicated by the lessened disposition 
on the part of dealers to allow themselves to become over- 
sold. The number of blast furnaces in actual operation 
is now 80. Two have been damped down at Langloan 
Iron Works on account of a mishap to a ‘blowing engine, 
and one additional has been blown in at Clyde Iron Works 
to make hematite iron. Atthis time last year there were 
84 furnaces blowing over all Scotland. Last week’s ship- 
ments of pigiron from all Scotch ports amounted to 6209 
tons, as compared with 7408 tons in the preceding week, 
and 9597 tons in the corresponding week of last year. 
They included 665 tons for the United States, 1425 tons 
for Canada, 325 tons for India, 335 tons for France, 140 
tons for Italy, 370 tons for Holland, smaller quantities 
for other countries, and 917 tons coastwise. Not the least 
interesting fact mentioned in the “iron ring” this week 
is the purchase of 2500 tons of No. 1 Scotch iron for 
America, for the transmission of which all the available 
cargo space on the Atlantic liners trading from the Clyde 
has been secured. It is stated to-day that there are fresh 
orders from America this morning, together with inquiries 
for other material, thus lending rather a favourable ap- 
pearance to the position just at the moment. The stock 
of pig iron in Messrs. Connal and Co.’s public warrant 
stores yesterday afternoon stood at 881,259 tons, as against 
878,721 tons yesterday week, thus showing an increase 
for the week amounting to 2538 tons. 


Extraordinary Accident to Portobello Pier.—An accident 
of a somewhat extraordinary character occurred at Porto- 
bello Pier on Monday forenoon, resulting in very exten- 
sive damage to the pier, which was literally cut in two, 
The new steamer Tantallon Castle, which last week com- 
menced the usual summer series of pleasure trips on the 
Firth of Forth, arrived off Portobello Pier about half-past 
ten o’clock to pick up passengers for Elie, in Fifeshire. 
As a stiff breeze was blowing from the south-west, the 
captain brought his vessel round to the east or leeward 
side of the pierhead, and while the hawsers were being 
made fast the vessel continued to forge her way ahead. 
When nearly midway between the pierhead and the 
beach, the starboard ‘paddle-box collided with one of 
the iron columns of the pier and snapped it in two, 
making the whole structure vibrate from end to end. 
Other three of the columns were subsequently knocked 
away, and the superstructure of girders, timber, and 
handrail at once fell on the top of the steamer, holding her 
fast for about twenty minutes. Anchors were quickly 

ut out, and as the tide rose the boat was floated off, 

ut no sooner did she get clear of the wreckage than the 
corresponding columns on the west or windward side also 
gave way, leaving a gap in the middle of the pier of be- 
tween 40 and 50 yards wide. The repair of the pier was 
commenced the same night and operations have since 
been most vigorously continued in order that full benefit 
of the structure may be obtained as soon as posible, 

Completion of the Tay Bridge.—The Tay Bridge has 
practically been completed, and on Saturday the first 
train, consisting of a locomotive and a number of wagons, 
crossed it. The locomotive started from the Dundee side 
early in the morning with Mr. Inglis, the resident engi- 
neer for the contractors, and a few friends on it, and on 
reaching the south side at Scroggie Bridge, on the New 
port line, several ballast wagons and two trucks laden 
with material used in the construction of the bridge were 
coupled on. The ballast wagons were uncoupled at the 
large girders, where a small portion of the way remains 
to be ballasted, and the trucks with the material were 
brought to Mr. Arrol’s yard on the north side of the river. 
The last of the girders was securely fixed on its bedplates 
on Saturday, and all the permanent way has been laid, 
most of the cranes and other machinery have been re- 
moved, and workmen are now busy constructing the 
signalling apparatus, laying the water and gas pipes, and 
the telegraph wires. It is expected that the rd of 
Trade officials will begin their official inspection of the 
bridge next Tuesday. The first passenger train to cross 
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the bridge will be that containing the directors of the 
North British Railway Company, who are to leave Edin- 
burgh on Friday morning for Dundee, 


Telephonic Extension in Dumbartonshire.—A trunk tele- 
phone line has just been completed for putting the coast 
town of Helensburgh in direct speaking communication 
with the Telephone meg in this city. A line to 
Balloch, at the foot of Loch Lomond, is at present being 
constructed, and there will be exchange offices at the 
various important villages in the Vale of Leven. The 
county town, Dumbarton, has for some time been tele- 
phonically connected with Glasgow. 


Wick Harbour.—Ata meeting of Wick Harbour Board 
held last Monday, a letter was read from the Public 
Works Loan Board, intimating that the works which the 
trustees had estimated to cost 45,000/., were calculated by 
Sir A. M. Rendel, C.E., to cost 65,000/. The trustees 
directed the secretary to apply to the Loan Board for a 
copy of Sir A. M. Rendel’s report, with the view of 
authorising a reply to it. 

Government Engine Contract for Greenock. — Messrs. 
Scott and Co., of the Greenock Foundry, have just 
secured a contract to construct the whole of the ma- 
chinery required for two twin-screw gunboats for the 
Royal Navy. The boats are named the Daphne and the 
Nymph, and are at present under construction in one of 
the royal dockyards. Each set of engines will be of 2000 
horse-power, and will give employment to several hun- 
dred workmen till the end of the present year, 


Electric Lighting in Stee i a meeting of the 
Town Council of Glasgow last Thursday it was stated 
that the tenders which had been received for the electric 
lighting of the bazaar and the new municipal buildings 
had been remitted to Mr. Bryson, who had the post of 
electrical engineer in the Edinburgh Exhibition of last 
year, and holds a similar post in the Manchester Exhibition. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Ivon Market.—Yesterday there was a 
moderate attendance on ’Change at Middlesbrough, and 
the market was firmer, No. 3 Cleveland pig being quoted 
84s. 3d. for prompt delivery f.o.b. Tees. arrants were 
in request at about 34s, 9d. The reports from other iron 
centres were more reassuring. Trade generally is gradually 
though slowly expanding, and this induces pis iron makers 
to hold out for higher prices. None of the makers will 
now sell at less than 35s. for No. 3. The exports of pig 
iron at Middlesbrough are not quite.so good, being up to 
date this month 12,100 tons as compared with 16,200 tons 
at the corresponding time last month. Hematite pig iron 
continues steady at 43s. 6d. to 44s. per ton for Nos, 1, 2, and 
3 f.0.b. east coast ports. Manufactured iron is unchanged 
in price, but recently there have been a fair number of 
orders booked. The owners of works still complain of the 
unremunerative rates now current. Ship plates are 
quoted 4/, 10s., and angles 4/, 7s, 6d. per ton, less 24 per 
cent. at works. 


The Make and Disposal of Cleveland Pig Iron.—The 
Cleveland Ironmasters’ Association at Middlesbrough 
have issued the monthly statistics showing the make and 
disposal of pig iron in Cleveland, which for this purpose 
embraces the whole of the North of England. Of 155 
blast furnaces 94 have been in v 
produced during the month of May 218,480 tons of pig 
iron, ‘This is an increase of 11,353 tons on the production 
during April. The stocks of pig iron in Cleveland now 
stand at 619,082 tons—a decrease of 716 tons on the 

revious month. During May the total shipments of pig 
iron at Middlesbrough reached 74,517 tons. These re- 
turns are considered satisfactory as the volume of trade is 
evidently larger, and while the make has been increased 
to the extent of 11,000 tons, the stocks have diminished. 

Engineering and Shipbuilding.—Both these industries 
continue to be fairly well employed. 

The Steel Trade.—There is still a brisk demand for steel, 
and some heavy orders, chiefly on Indian account, have 
been recently placed in the North of England, where the 
works are all considerably pressed for deliveries. Steel 
ship-plates are quoted 6/. 5s. and angles 5/. 12s. 6d. per 
ton, less 24 per cent. at works, Rails are now 4l, 2s. 6d. 
to 4. 5s. net f.o.b. 

The Coal and Coke Trades.—The demand for fuel is 
steady, and there is no alteration in the prices of coal or 
coke. 











Sewace Super at Lincory.—The corporation of this 
city having been troubled for some time about the dis- 
posal of their sewage (more particularly the sediment), last 
year requested their city engineer, Mr. R. A. Macbrair, 
Assoc, Mem. I.C.E., to report upon the best steps that 
could be taken in the matter, at a moderate cost, as in 
these times they felt unwilling to incur the cost of pur- 
chasing additional land several miles out of the borough, 
which would be necessitated if they embarked solely in 
farming. After visiting and carefully comparing numerous 
sewage works in different parts of England, he recom- 
mended precipitation and the arene of the resultant 
sludge by presses of the Brentfo: type, made by 
Mesars, Rioslewn: Alliott, Fryer, and Co., Nottingham. 
Further investigations of the Committee resulted in the 
Brentford presses still a | considered superior in re- 
spect to quantity of work done, wear and tear of ma- 
aioe: cost of labour, and probably cost of filtering 


medium. Messrs. Manlove, Alliott, Fryer, and Co, have 
consequently received the order for the presses at a cost 
of 1 


The detailed penaing one other wane are nearly 
ready, and the machinery has been put in hand. 





operation, and they have 
May 218, hes 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Dore and Chinley Railway.—-The directors of the Dore 
and Chinley Railway have met at Derby to decide as to 
the issuing of the prospectus to the public. The Midland 
Railway Company, in consideration of their contribution 
of 100,000/., have nominated two of their directors on the 
directorate of the Dore and Chinley Company, the gentle- 
men appointed being Mr. Padgett, deputy-chairman of 
the Midland Company, and Mr. Starkie. Mr. Padgett 
has been elected chairman of the Dore and Chinley 
Company. There is a general impression amongst the 
Midland shareholders that the new railway will pay a 
dividend of 54 per cent, to the shareholders, but as the 
latter are guaranteed 3 per cent., the overplus would be 
equally divided between the shareholders of the twocom- 
“pomoege The directors of the Dore and Chinley Company 
= wes oo to hold their meetings at Derby, instead of 

eftield. 


William Cooke and Company.—The directors of this 
company have issued their annual report and balance 
sheet for the year ending March 31, 1887. They state 
that they are pleased with the result of the year’s work- 
ing, which shows a very considerable improvement on that 
of the previous two years.. The result, after paying in- 
terest on preference shares and all other interest charges, 
and making due provision for depreciation and bad and 
doubtful debts, shows a loss of 531/., a sum which is repre- 
sented by the reduction in the value of the stock. There 
has been no loss in the trading of the company. The iron 
trade has been apes bad during the past year, and 
in consequence the total turnover of the company shows 
a further falling-off to the amount of 10,000/. This is 
solely in the wire and rod departments, The bar iron 
trade of the company has largely increased during the 
present year, and it has been found necessary to add a 
new mil! for the production of small sizes. 


Another Blast Furnace Blown in.—Messrs. on and 
Co., of the Reinshaw Iron Works, blew in another furnace 
on Monday night, the ceremony being performed by Mr, 


Martin Morrison, the managing partner. They will now 
have two furnaces blowing. 

Yorkshire Miners and the Truck Act.—A meeting of the 
Executive Board of the West Riding of Yorkshire Miners’ 


Permanent Relief Society, has been held at the offices of 
the Society, at Barnsley, to consider questions affecting 
the Society. It was stated that aconference of authorities 
of miners’ permanent relief societies would be held at the 
Westminster Palace Hotel, London, to consider certain 
proposed amendments to the Truck Bills, now before the 
House of Commons, and other matters. It was resolved 
to send representatives, It was resolved also to oppose 
Mr, Broadhurst’s amendment to the Truck Act. 








NOTES FROM THE SOUTH-WEST. 


Neath Docks.—At a meeting of the Harbour Com- 
missioners on Tuesday it was decided to proceed with the 
construction of a new harbour at once. The contract will 
be signed in the course of a few days. 


Water Supply of Merthyr.—At the ordinary meeting of 
the Merthyr Local Board of Health on Wednesday, the 
ater Works Committee reported that Mr. J. Jenkins 
had submitted a scheme for regulating the outflow of the 
water in the Newdd reservoir by means of a large bell- 
mouthed shaft, which he proposed should be placed at the 
head of the discharge tunnel. The surveyor yee the 
scheme and strongly condemned the placing of the shaft 
at the point suggested. If such a scheme were adopted 
at all, he considered that the shaft should be placed behind 
the valve shaft, so that the valves at present in use should 
not be interfered with. The embankment was in a dan- 
gerous condition ; and he, therefore, questioned the ad- 
visability of spending money on the reservoir in its present 
state. r, Jenkins pointed out that the proposed shaft 
was equally as suitable to be placed behind the valve shaft 
as at the head of the discharge tunnel, and would, if con- 
structed, avoid the necessity of keeping a watchman there, 
If it were deemed advisable to open the valves in the event 
of a very heavy downfall of rain, the watehman employed 
at Pentwyn could go up and do so. The committee, after 
considering the scheme for some time, instructed the 
surveyor to prepare an estimate of the cost of the shaft 
if placed behind the valve shaft, and at an adjourned 
meeting the surveyor presented his estimate, which 
amounted to 9237. The committee considered the outlay 
too great, and it was, therefore, resolved that the scheme 
should be allowed to lie on the table, and that the original 
idea of repairing the embankment should be pursued. 


Death of Mr. George Martin, of Dowlais.—The death is 
announced of Mr. George Martin, of Dowlais, Mr. 
Martin was first employed by Sir John Guest in the 
Dowlais Works some thirty years since. Although prac- 
tically only a mineral agent for Sir John, Mr, Martin 
was to all intents and tad oe the manager of the works 
before the arrival of Mr. Clark. Since Mr. in was 
first pees the works have been in the ch of Mr, 
T. Evans, Mr. J. Evans, and latterly of Mr. Menelaus. 
Mr. Martin was father of three sons, all of whom are still 
alive. Mr. E. P. Martin is the eldest of the sons, and on 
the death of Mr. Menelaus he was appointed head 
manager of the Dowlais Works, while Mr. H. W. Martin 
is the colliery manager, and Mr. A. Martin the blast fur- 
nace manager, 


The Telephone in the West.—Through the enterprise of 
the Western Counties and South Wales Telephone Com- 





ny, telephonic communication is now in working order 
ween Cardiff and Newport. 


Water Supply of Cardiff.—On Friday a party of Cardiff 
town councillors inspected the new Taff Fawr reservoir. 
The reservoir is one of three which the Cardiff Town 
Council has acquired powers to form. No. 1 reservoir is 
intended, whenever the necessity for doing so should arise, 
to be constructed to the north of the Taff Fawr, and its 
storage capacity will be about 160,000,000 gallons. The 
reservoir works now in the hands of the contractor are 
known as the No. 2, and the storage capacity in this case 
will be 300,000,000 gallons. No. 3 reservoir, which will 
be the biggest of all, its capacity being estimated at 
670,000,000 gallons, is intended to be constructed to the 
south of the Taff Fawr. For the complete scheme ‘the 
Town Council has acquired a watershed of 10,400 acres, of 
which some 4000 acres will be utilised in connection with 
the Taff Fawr works. The contractor for these works is 

r. W. Jones, of Neath, under the supervision of Mr. 
J. A.B. Williams, C.E. A series of covered tanks or 
balancing reservoirs will be constructed for the purpose 
of breaking the pressure of the water. The first of these 
is at Cefn, 44 miles from the site of the reservoir; the 
second is at Blackpool, five miles below Merthyr ; and the 
third is at Rhubina. In connection with the latter there 
will be filtering beds for the purpose of supplying water 
to high levels at Penarth, Llandaff, Penzlan, and Whit- 
church. The contractor for this series of reservoirs 
is Mr. J. Mackay, of Hereford. 


Cardiff.—Notwithstanding the interruption to business 
attending the Whitsun holidays, last week’s shipments of 
steam coal from Cardiff were again large, amounting to 
upwards of 122,000 tons. The house coal trade has been 
brisk, considering the present period of the year. 


The Tin Plate Trade.—An improvement is reported in 
this trade. More numerous inquiries have been received, 
and sellers have shown firmness. The Surrey cleared 
from Swansea last week with about 2600 tons of tin plates 
for Baltimore and Philadelphia. 





Soorrty or Enoinezrs.— Arrangements have been 
made for the members and associates of this Society and 
their friends, at the invitation of Messrs. Aveling and 
Porter, of Rochester, to visit their well-known steam 
roller and traction engine works, on Wednesday, the 15th 
June. ‘‘ Engaged” carriages will be attached to the 
train leaving Charing Cross at 11.42 a.m., and Cannon- 
street at 11.52 a.m., reaching Stroud at 1.22 p.m., where 
luncheon will kindly be provided by the firm, After the 
visit to the works, time will admit of the party viewing 
the cathedral, castle, and grounds. Full particulars of 
the arrangements can be obtained from the secretary. 


SovurHampron Drep-WatEer Dock.—Good progress is 
being made with the works in connection with this dock, 
for which Mr. A. Giles, M.P., is the engineer. The sea 
bank necessary to reclaim an area of about 40 acres of mud 
flats has been closed, and the contractors, Messrs. S, 
Pearson and Son, of Westminster, are now able to pro- 
ceed with the work of the dock proper, the site of which 
was formerly under water. Plant to a very considerable 
extent has been placed on the ground, and employment 
will be found for many hundreds of labourers and others. 
It is contemplated having the whole of the works com- 
pleted in about eighteen months, a very short time for 
works of such magnitude. Night work will be required 
and used to a large extent, and artificial light employed 
for illuminating purposes. The dock, of which the water 
area is to be 18 acres, will be an open dock—i.e., tidal— 
and will have a depth at low water ordinary spring tides 
of 26 ft. Nearly 4000 ft. of concrete wall has to be erected, 
51 ft. 6in. high from the foundations, which are to be at 
a depth of 6 ft. 6 in. below dock bottom. The approaches 
to the dock will be dredged to the same level asthe dock, 
so as to give every facility to the largest vessels afloat for 
arrival and departure at any state of the tide. 





Tuk JABLOCHKOFF ComMPaNy.—Although the Jabloch- 
koff system of electric lighting never attained the popu- 
larity in this country that it did abroad, yet a great 
many scattered installations were erected and have 
worked successfully ever since, and even to-day there is 
no system of are lighting so well adapted for situations 
beyond the reach of technical skill as that which surprised 
and delighted the visitors to the Paris Exhibition of 1878. 
An inflated estimate of the value of the patents, however, 
loaded the company with a nominal capital in great 
excess of its trading operations, which were never very 
large, and now, in spite of reconstructions, it has ceased 
to exist as a separate corporation. The business, how- 
ever, has never stopped, for there are sufficient Jabloch- 
koff plants in existence here to maintain a steady demand 
for candles, and Continental experience shows that with 
commercial activity suitable outlets might be found for 
many others. The manufacture of the candles has been 
described with great minuteness of detail in our columns 
(vol. xxxii., pages 251, 266, 275, 299, 326, 353) and the 
dynamo is the well-known alternating Gramme machine. 

e premises, plant, and business at 30, Albert Embank- 
ment, 8. W., are now in the hands of the United Electrical 
Engineering Company, Limited, with whom the Jabloch- 
koff system is merely an accessory feature. The ye 
are well situated and are fitted with machinery for the 
manufacture of all the lighter forms of electrical appa- 
ratus, and now that the concern is freed from the 
trammels imposed upon it by promoters and is no longer 
identified with one method of lighting, there is the pro- 
spect of its taking its place among the successful under- 
takings which are seeking the suffrages of the public, 
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THE SCREW PROPELLER. 
The Reaction and Efficiency of the Screw Propeller.* 
By A. BLECHYNDEN. 
(Concluded from page 533.) 

Fluid Friction on Blades and Edge Resistance.—Dr. 
Froude’s experiments, the results of which he made public 
in 1872, show that the coefficient of friction decreases 
with increase in le of surface, and that with ordinary 
painted or varnished surfaces it varies with the 1.83 power 
of the velocity. ; : 

Coefficients deduced from these experiments will be 
found in the Appendix to this paper and in the diagram, 


Fig. 12. 

fn the calculation of the frictional resistance of screws 
it has been an open question whether the helical path of 
each element should be taken as having a pitch equal to 
the screw or that pitch less slip. The latter view was 



































ponents resolved parallel to the screw’s axis by k/ and aa be 
the forward thrust would bel k-—J, kj, which in such ® 
case as that represented in the diagram, would be nega- 
tre — i id ti it stresses each by 
yi ese positive and negative unit s ¢ 

he somes surface, it appears as if in this case the 
negative would be over 60 per cent. of the positive thrust, 
but, as the variation is not directly with the surface, it 
would probably considerably exceed this percentage. 
The di is drawn to scale for a section at 2 ft. 
radius of a screw 10 ft. in diameter, and for a slip 
of 16 per cent. Before edge resistance and the n 
tive thrust consequent upon it could be got rid vf, for 
this section of the screw, it would be required to move in 
the line g m, or with aslip of 73 per cent. Of course 
sections at larger radii, being thinner, offer considerably 
less edge, but there is to set against this their moving at 
angles more acute to the direction of rotation than the 
section shown, 
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adopted by Dr. Froude in the text of his paper of 1878, | te 
but he stated afterwards in a note to the same paper that | 
he had changed his opinion. By later experiment, how- 
ever, he found that the inclination of the blade to the 
line of motion, or, in other words, the slip appeared con- 
siderably to modify the frictional resistance, as might, 3} 4s 
prea looking at the subject after the fact, be reason- 2 & 
ably ex . $ 
It is quite possible that there is another cause of the 3 me 
oo apparent frictional resistance at low slips which é =| &§ 
oes not appear in the explanation just given, viz., the etd be ES 
edge resistance is much greater at low than at high slips. = fol? 
f a screw of uniform pitch as regards its working face 8 & 
be moved through the water without slip relatively to this 2 
face, the only resistance due to this side will be frictional. : § 
With the back, however, it is different. As will be 
seen by reference to Fig. 14, the side c a encounters 
resistance due to the impulse impressed upon the water 
in its path ; and a screw so moved would be working with 
true negative slip, and would, from this cause, have nega- ol of al 


tive thrust. Now, let it be supposed that such a section 
asis shown in Fig. 14, instead of moving in a path a b 
— to its face, is moved in a new path, a, 6), as in 

ig. 15, such that the lines c d and e f (drawn parallel to 
a, 6; and inclosing the blade section) shall be equidistant 
from a, 6; ; then if, for the sake of argument, it be as- 
sumed that the normal resistance to a plane moving in a 
path oblique to its surface is proportional to the sine of 
the angle of inclination, then the normal stress per square 
“oe to reaction on the face ge, would the mean 
of the normal stresses per square foot on the curve c g. 
Suppose these represented by h k and h, k; and their com- 

* Paper read before the North-East Coast Institution 
of Engineers and Shipbuilders. 














that edge resistance is by no 


I 
Pepe escrshc gerd in the consideration of a 


means an item to be neglected 
screw’s action, and that in many cases, where compara- 
tively large screws are applied to vessels, and consequently 
work with a low percentage of slip, the loss from this 
cause is probably very great. For example, in the Iris’s 
first screws, which worked with an apparent slip so small 
as to be negative when referred to the mean foe so far 
as can be judged from the screw’s sections lustrated in 
Mr. Wright’s paper on that vessel's trials, the central 
sections of the blades must have been ploughing through 
the water with a decided!y negative thrust. In Fig. 





1, ky is evidently greater than/k. By multi-| edge resistan 





one of the sections is shown. <A } is the direction of its 
motion through the water.* 

The only available data by which an estimate of the 
i istance of a screw can be made by comparison 
with resistance of bodies of similar form appear to be in 
the me ancient volume, Beaufoy’s ‘‘ Nautical Experi- 
ments, 

Beaufoy’s experiments were made upon bodies wholl 
immersed, and a large number of forms were tried : pad 
which are appropriate to the present purpose are shown 
in Figs. 17 to 23 ; the transverse sections of all were rectan- 

jar. 
orThose bodies were tried at various speeds from one to 
eight knots per hour. Their frictional resistances were 
then estimated from data furnished by independent trials 
on planks and deducted from the total resistances found 
by direct experiments. The remainders were what Beau- 





foy called the “‘ plus” and “ minus” resistances, or those 
| due to head and stern. 
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Diag” illustrating effect of variation of Screw’s diaé on weights of Machinery & steaming endurance of Vessel. 
‘ E.£. Total Weights of Machinery- w! Engina + wt Boiler.*t 
z Curve 


wetted surface to disc area 


increase 


Fig. 26. 


Shp 


Tu his estimates for friction no allowance was made for 
the variation due to difference in length ; and the appa- 
ratus with which the experiments were made was far 
short of the refinements of such establishments as that at 
Torquay, but the care exercised was such that, with small 
allowances, the results may be accepted as reliable data, 
at least until such time as more modern experiments 
supply better. It is difficult to deduce from ufoy’s 


* This subject, in reference to the Iris’s trials, is con- 
side . Normand in a paper read before the Inst, 








6 | Naval Architects, 1879. 
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experiments any accurate general law by which the re- 
sistance varies with the angle of entrance, but the varia- 
tion is with the square of the speed, and, for practical 
purposes, the empirical formula R= ee in which 
R is the head resistance in pounds per foot depth of 
section, V the velocity in feet per second, W the width 
in inches of the section measured from the line of motion 
at widest part, and @ the entering angle measured from 
the line of motion may be used. Properly speaking, R is 
for an arc bow and an angular run. 

Fig. 13 is a diagram by inspection of which the amount 
of friction may be ascertained quantitively as regards 
screws of the same pattern as the c & series, 10 ft. in dia- 
meter when working at 100 revolutions per minute. The 
total power absorbed in friction, the axial and transverse 
components of that power, and the pounds of thrust reduc- 
tion or drag, aregiven. For other screws of similar patterns 
but of different dimensions and for other speeds, the 
powers are proportional to the 4.83 powers of the dimen- 
sions and to the 2.83 of the speeds, and the thrust reduc- 
tion is proportional to the 3.83 powers of the diameters 
and to the 1.83 powers of the speeds. ; 

The preceding may be made the basis of a practical 
method of calculating the resistance of screws for the 
propulsion of ships, but in doing so, it must not be for- 
gotten that a screw propelling a vessel is under very 
different conditions from a model working in undisturbed 
water, although the laws of reaction are precisely the 
same for both. Instead of working in a free stream it 
works in water which has been put in motion by the 
vessel. The feed does not flow towards the screw in 
straight lines parallel tothe axis of rotation, but obliquely, 
laterally, and upwards. The screw works in water with 
a forward motion relatively to the surrounding mass, and 
the feed has consequently a lower speed than that of the 
ship. This is equivalent to an increase in efficiency in 
the proportion of V, the s of advance which the 
screw would have required with a feed equal tothe speed 
of the ship, to V, the actual speed of advance of the 
screw. 

Again, the feed is drawn away from the stern of the 
ship, which causes the hydraulic pressure at the stern to 
be less than it would be if the vessel were towed ; which 
is equivalent to an augmentation of the vessel’s resist- 
ance. From model experiments Dr. Froude found this to 
reach 40 and even 50 per cent. of the vessel’s own resist- 
ance, but the amount depends on the screw’s position re- 
latively tothe ship. This augmentation of resistance is 
rapidly reduced by moving the screw astern; and Dr. 
Froude estimated that, if it could be placed at a distance 
equal to one-quarter of a ship’s beam abaft the stern, the 
loss from this cause would be reduced to about 6 or 8 per 
cent. 

Efficiency of the Screw.—By “‘ efficiency” is not meant 
efficiency of propulsion, which is a different thing, and of 
which the screw’s efficiency is an important factor, but is 
only one amongst many. It is the mechanical efficiency 
or the relation of useful to total work, or, in symbols, if 
Tw be the total thrust power, F; the transverse compo- 
nent of the work expended in friction and edge resistance, 
Fa the axial component of that work, Gw the gross work 
and V and S speeds of advance and slip, then the effi- 


ciency— — 


w 


Tw Fa 


or since 
V8 - F 
wv Tw + Fi, E T. - KF: 
Tw (V-S) — Fa V 
V (Tw + ¥r ) 

Traced out, this equation gives a curve, such as those 
shown by the line B B in Fig. 24, with a negative ordi- 
nate for zero slip. The efficiency rises very rapidly with 
increase of slip and reaches a maximum height at from 
15 to 20 per cent. of slip, after which it falls slowly. 
Screws of the ck type, of the three different pitch 
ratios 1.25, 1.35, and 1.5, whose efficiency curves are 
drawn in Fig. 24, show little difference in efficiency ; 
but what difference there is, isin favour of the screw of 
greater pitch ratio. From this it appears that on the 
ground of efficiency there is little ground for preference. 
On the assumption that, by the use of strong material, 
the section can be so formed as practically to dispense with 
edge resistance, the set of curves marked A A in Fig. 24, 
has been drawn; these curves indicate that, especially 
at low slips, this is a great advantage. 

To show the variation of maximum efficiency with 
pitch ratio more clearly, the curve in Fig. 25 has been 
drawn, showing the efficiencies for pitch ratios up to 2 for 
a slip ratio of 20 per cent. This indicates the pitch ratio 
ef maximum efficiency for this cesign of screw (namely, 
c k models) to be somewhere about 1,7, but that its varia- 
tion for the range of pitch ratios setween 1 and 2 is only 
8 per cent. In drawing this curve edge resistance has 
been neglected. It must, however, be clearly understood 
that these curves refer especially, as regards their values, 
to the class of screws for which they are drawn, but that 
their general characteristics are true for all. 

It was stated (under Proposition VI.) that a diagram 
such as Fig. 7 is sufficient to give the thrust for any slip 
ratio. This statement was understood to be independent 
of any consideration of fluid friction or other losses. The 
effect of these losses is to lower the thrust curve below the 

* See Dr. Froude’s paper and discussion thereon, oa 
** Ratio of Effective to Total Indicated Horse-Power,”— 
Inst. Naval Architects, 1876. 


line A C,.and, since edge-resistance is greater at lower 
slips, the curve becomes very concave towards the base 
for low slip ratios, and ultimately the positive thrust be- 
comes less than the negative thrust and the curve dips 
below the slip axis, and its ordinates become negative. 
The form is that of the dotted line D E in Fig.7. — 
Efficiency of Propulsion. ws are approximately 
equal in efficiency for a widé range of pitch ratios, and so, 
for special purposes, almost any pi ratio within the 
ordinary limits of practice may be chosen, as giving 
efficiency practically equal to any other, but, generally, 
certain principles point clearly in one direction for the 
determination of the most suitable screw. 
In designing the propelling machinery for any vessel, 
there is one main object to be kept in view, viz., economy. 

This may be referable to propelling the vessel at a given 
speed at the lowest possible cost ; a consideration involv- 
ing the current working expenses such as the costs of coal, 
stores, repairs, attendance, interest on capital invested, 
insurance, and of carrying the machinery, coal, and other 
stores as cargo (because if, by any reduction in weight of 
machinery or stores, more cargo could be carried it would | 
bring in a return as an increase in interest) ; this is again | 
dependent on the relative costs of machinery, coal, stores, | 
repairs, labour, and freight, which again depend on tem- | 
porary conditions of the market, the length of voyage, | 
and the vessel’s trading area ; but, these conditions being 
known, the problem is one which admits of an approxi- 
mate solution ; in its entirety it is out of the scope of the 
present paper, but the general tendencies can be indicated ; 
or, 

The economy may be referable only to the standard of 
weight ; this admits of a much simpler solution. 

It is clear that, all else being equal— 

The total weights and cost of the machinery and of 
coal used vary inversely with the screw’s efficiency ; 

The weight and cost of the engine vary inversely with 
the revolutions ; 

The revolutions increase with decrease of pitch ratio; | 

The diameter of the screw decreases with increase of | 








slip ; 

Me revolutions increase with decrease of the diameter | 
of the screw and with increase of slip ratio ; and, there- | 
fore, 

The weight and cost of the engine decrease with increase | 
of slip and with decrease of pitch ratio. 

Commencing with a screw of maximum efficiency with 
the object of augmenting provalsive economy, it is neces- 
sary to decrease the pitc 
Consequent on such modification the weight and cost of the | 
boilers and fuel will be increased and the weight and cost of | 
the engines decreased. For weight economy there will be | 
an advantage so long as, for small variations in the screw’s | 
proportions, the increments of the weight of boilers and | 
fuel are less than the decrements of the weight of the 
engines ; but, when that point is reached, when, for small 
variations of the screw’s proportions, the increments and 
decrements of the said weights are equal to each other, 
the maximum of economy has been attained. The same 
principle holds with regard to economy of cost, but the 
increments and decrements of the costs must be studied 
in place of the weights only. 


he following example will illustrate the principle for 


weight economy : 
Total weight of machinery, &c. ... 
Indicated horse-power __.... a ie 
Comsumption per indicated horse-power 
per hour tet nN 


Pitch ratio... 
sow) SEY ot 


800 tons 
8000 


Ib. 


Sonn 
Sash 


Efficiency ... So nef ark 
Form similar toc k series sae 
Weights of machinery distributed as follows : 
Engines, &ec. ... se oes , 0.375 
Boilers, &c, 
Constant 


The following tabular statement illustrates the varia- 
tion of the weights with the slip ratio and, assuming that 
the difference is made up in fuel, the effect upon the steam- 
jng endurance of the vessel. 


375 
0.385 Lot total 
0.100 


and increase the slip ratios.| 30 0 0) 51.44 | 0.5000 | 0.8660 


for all the lengths of surface experimented upon, but, with 
short surfaces of tinfoil, the variation was with some 
power of velocity higher than the square. For surfaces 
varnished or coated with Hay’s composition the co- 
efficients, or the resistance per square foot of surface 
moving at a velocity of 1 ft. per second, are as follows; 


Length of sur- 


ace a 16 5 2.5 1.5 ft. 
Coefficient of 
friction 0.00596 0.00372 0.0088 0.00997 0.0104 Ib, 


These coefficients ey hay higher than those usually given, 
but the reductions have been made on the 1.83 powers of 
the velocities and the squares of the velocities are 
usually taken on the incorrect assumption that they are 
practically the same. 

The coefficients for tinfoil surfaces appear to be consider- 
ably less (in some cases 30 per cent.) than those for 
varnished surfaces in short planks at speeds about 600 ft. 
per minute, but, by their rapid increase with velocity, the 
former tend to overtake the latter at higher speeds. 

Colonel Beaufoy’s experiments made in 1798 showed 
that for the condition and lengths of surfaces he tried, the 
resistance varied with the 1.75 power velocity, the co- 
efficient for long planks being 0.0039. 

The frictional coefficients for varnished surfaces of any 
length between 1.5, and and 10 ft. may be found from Dia- 
gram 12, which hasbeen constructed from Dr. Froude’sdata. 

2, Edge Resistance.—In the following Table the head 
resistances of wedge-shaped bodies, from Beaufoy’s ex- 
periments, are compared with ,/ sin 6 cos 9, in which 0 is 
this angle of incidence B AC. 

The resitances are for the whole section B D EF, which 
was in all cases 1 ft. square : 



































| 
| 3 | | Ratios. | 
| | 
7) ———$$____—__. 
Eg é 
sZ jc | > if 
ze | 
2e | Sing. |Cosa.||3 | gw | ; 
s | $i : ae Re g 33 
= > 8 CS 
| =] S| 2 8 ag 
| 32 aig | i#|3s 
| me 2z;,a| > |s* 
| deg. m.sec.' Ib. | 
9 44 10 | 30.67 | 0.1691 | 0.9856 | 0.408 | 1.000 | 1.000 | 30.35 
14 28 40) 35.34 | 0.2500 | 0.9682 | 0.492 | 1.152 | 1.205 | 36.60 
19 28 15 41.71 | 0.8333 | 0.9428 | 0.561 | 1.361 | 1.375 | 41.70 
0.658 | 1.678 | 1.613 | 49.00 





In the last column the resistances are calculated from 
R=1.161 V? S «/sin 6 cos 8, V being the s in knots 





; and S thesection in square feet. It is probable that the 
| resistance does not vary exactly with the width in bodies 


of different dimensions though this has been assumed. 
For the sum of head and stern resistances of bodies with 


_ similar ends, the variation with the angle isin a higher 


ratio than for the head resistances alone, as estimated 
from Beaufoy’s data and given above, The sums are given 
‘in the Table below : ‘ 








Sum of Plus and 
g Minus Re- F a Ratio of Sines. 
stances. 
deg. min. sec. Ib, 
9 44 10 32.13 1.00 1.00 
14 28 46 45.62 1.42 1.48 
19 28 #15 56.90 1,77 1.97 
30 0 O 90.38 2.81 2.96 














As small angles have to be dealt with in screws (gene- 
rally under 13 deg.), probably it is sufficiently accurate for 
practical purpoess to assume that the resistance varies as 
the sine of the angle of incidence for the sum of plus and 
minus pressures. 

An examination of the resistances of the bodies A a, 
Ba, and A bis interesting. Both the ends of A a are 

| alike, the forward end of 6 A and the after end of B a are 
similar to those of Aa, butthe ends B and } are formed 



































TABLE XV. 

; Ratios of Weights. | a Increased. ‘ 
4 id $$ | | — or 

| | = ] i | < ' Col 
ie 8 § } | | = Steaming 24 
= 3 | = a I ae) Endurance. ca 
3 > | he | § a | 2 Fuel E a 
id g | 3 | Ss | a P e Ee Weight 3e 
a = | = a te E 8 a | in Tons. Knots at fd 
& | ¢€ es ae 2 = 5 $ 3 Hours. | 18per | $8 
a se | Boi a a 5 e | 8 Hour. | 2 
13 | 0.600 | 1.000 1.000 | 0.375 0.525 0.100 | 1.000 | 800 By f 380 
15 0.624 | . 0.906 1.145 | 0.315 0.505 0.100 | 0220 | 736 64 8.275 | 149.00 | 43.8 
20 0.640 | 0.706 1.552 | 0.234 0.492 0.100 | 0.826 | 661 139 18.410 | 331.60 | 72.2 
25 | 0.685 | 0.579 2.000 | 0.177 0.497 0.100 | 0.774 | 619 189 24.860 | 447.10 | 107.5 
30 0620 | 0.497 2.514 | 0.144 0.508 | 0.100 | 0.752 | 602 198 25.410 | 457.10 | 145.5 

APPENDIX. of arcs containing the same angle as A. The results are 


1. Fluid Friction on Blades.—The most reliable data on 
the subject of fluid friction are to be found in the late Dr. 
Froude’s paper on ‘Surface Friction,” published in 
1872. Itis a report of his own experiments made with 


surfaces of various kinds. Of these, Hay’s composition, 
varnish, and tinfoil were the most important. 

These experiments show that the frictional resistance 
per square foot of surface decreases with increase of the 
length of surface and appears to approach a limiting 
value with increase of length. With Hay’s composition 





and varnish it varied with the 1.83 power of the velocity 


boards of various lengths from 6 in, to 50 ft., and with - 





oa tllows: 











| 
Body. | Sum of Head and Direction of 
a | Stern Resistances. Motion. 
| Ib. 
Aa | $2.13 With arrow. 
DA | 30.49 ‘| Against arrow. 
Ab | 32.80 With arrow. 


The curved entering and angular following edge having the 
smallest resistance. The forms uf the bodies referred to 
are shown in Figs. 17 and 18. 
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**ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Comritep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. Reaper Lack, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 

advertisement of the pt of a plete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES. 


4859. H. Moehring and A. Pfluger, Frankfort-on- 
the-Main, Germany. Improvements in and Con- 
nected with Valves and Valve Gear for Steam and 
other Engines. (8d. 16 Figs.) April 7, 1886.—‘the eccentric 
A is placed obliquely to or at an inclination to its driving shaft S. 
The eccentric in revolving will then give two motions to the 
eccentric rod B, one the usual backward and forward longitu- 
dinal motion due to the eccentricity of the eccentric, and the other 
being a part of a rotation in one direction and then again return- 
ing, the amount of rotation being due to the greater or less incli- 
nation of the eccentric to its shaft, and the period when this 
motion takes place relative to the period of the longitudina) 








motion being due to the position of the inclination. The position 
of the eccentric may be altered by hand or by the influence of a 
governor. The valve V receives by this means two motions, one 
the usual longitudinal backward and forward motion of a slide 
valve, and the other being, when the valve face is cylindrical (as 
shown in Fig. 4), a partial revolution and a return motion or 
oscillation, and when the valve is constructed with a flat surface, 
a backward and forward motion transverse to the longitudinal 
motion of the valve. The transverse motion cuts off the admission 
of steam, whilst it does not interfere with the free discharge of 
steam from the other end of the engine cylinder C. (Sealed 
November 19, 1886). 


5721. E. Easton, M. W. B. Ffolkes, and A. Mackie, 
London. Improvements in Steam Engines. [4d.) 
April 27, 1886.—Inventors claim: The use of exhaust steam 
for jacketting the various cylinders following the high-pressure 
cylinder in compound engines. The exhaust is taken direct from 
one cylinder into the steam jacket of the next cylinder, and the 
valve chests draw their steam supply from the jacket in each 
case. Every cylinder is thus jacketted with the same pressure of 
steam as itis using. (Accepted April 16, 1887). 


7385. R. Dennis, G. Tricklebank, F. Johnson, and 
F, Mellor, Sheffield. An Improved Automatic “Cut- 
off Motion” for Steam Engines. (8d. 2 Figs.] June 2, 
1886,—The “‘ cut-off” motion consists of a revolving tappet block 
with tapering tappets and capable of having a longitudinal move- 
ment upon its axis given to it by the governor, in combination 
with a finger arranged to travel over the tappet and to raise a 
lever operating the throttle valve. (Accepted April 6, 1887). 


7543. G. F. Redfern, London. (F. Coblyn, Seraing, 
Belgium.) Improvements in Automatic Variable Ex- 
pansion Gear for Steam Engines. (8d. 7 Figs.) June 
4, 1886.—This improved automatic variable expansion gear con- 
sists of two ordinary slide valves and two expansion valves sliding 
upon the other valves. The motion imparted to the ordinary 
slide valves is transmitted to the expansion valves by means of 
two disconnecting pieces or clutches which at a given time cease 
to act upon the expansion valves, which are then actuated by a 
spring so as to bring them back into such a posit‘on as to close 
the admission ports. These clutches are actuated by the 
governor, which consequently regulates the duration of the period 
of admission of steam into the cylinder. (Accepted April 6, 
1887). 


7825. R. Richardson and S. Alley, Polmadie, Ren- 
frew, N.B. Improvements in Steam Engines, [8d. 8 
Figs.) June 11, 1886.—This invention relates to reciprocating 
steam engines arranged to reverse by means of a separate valve 
changing the inlet and exhaust passages communicating with each 
cylinder valve casing. The improvements consist in making the 
casing and the slide valve with lateral inlet and exhaust ports and 
fitting the valve so as to be movable to a slight extent from side to 
side so that the steam from whichever side it enters has always 
access to the back of the valve, and thus keeps it against the 
cylinder port face. (Accepted April 9, 1887). 

8350. W. P. Thompson, London. (4. Macmillan, Tokio, 
Japan.) Improvements in and Connected with Slide 
Valves for Steam ines, [ls. 3d. 17 Figs.) June 24, 1886. 
Inventor claims : The combination of an auxiliary valve with, and 
on the back of a slide valve, which latter, in addition to the usual 
stesm admissions of ordinary slide valves at cylinder face, is pro- 
vided with suitable steam passages at the back communicating 
with a port or ports formed in slide valve face through the lap 
which ordinarily covers the cylinder ports when the slide valve is 
in its central position. These steam passages at the back of the 
slide valve are provided with any number of suitable steam ports, 
through which the admission of steam to the cylinder, both as 
regards opening and closing, is controlled by the auxiliary valve, 
thus greatly increasing the area of steam admission to the cylinder 
as compared with that obtainable by ordinary methods with equal 
areas of valves. (Accepted April 16, 1887). 

$753. J. Bureau and H. Hendle, Paris. Improve- 
ments in Motor Engines Actuated by Steam or other 
Fluid Pressure, (8d. 4 Figs.) July 28, 1886.—The improve- 


ments consist in a novel arrangement for jointing the piston-rod 
of an engine cylinder movably to the piston, so that it can be 
attached direct to the crank without the intermediate employ- 
ment of a connecting rod. According to this invention the 
cylinder is rigidly fixed to the bedplate or other support, and the 





oscillating piston-rod is attached directly to the crank, and does 
not work in longitudinal guides. The piston-rod g passes through 
a slide d working in dovetail guides on the cover of the cylinder 
transversely to the axis of the latter, and is connected to the piston 
Jf by means of a hermetical ball-and-socket joint v following the 
motion of the piston-rod. (Sealed January 4, 1887). 


2663. W. Schmidt, Brunswick, Germany. Im- 
provements in Steam Motors. [lld. 5 Figs.) February 

1, 1887.—This invention relates to a combined steam engine 
and boiler. The supply of steam for driving the engine is 
taken exclusively from the boiler b, which consists of a vertical 
tube heated by a steam jacket communicating with the coil boiler 
¢ located in the furnace A. The water of condensation in the 
steam jacket of the boiler } drains back again into the coil c, so 
that the volume of water in c always remains the same. Thefeed 
water is led into the indirectly heated boiler b and the sediments 


































Fig.2 
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are deposited in it re & Acylinder J is suspended above the water 
level in the boiler b, leaving a very narrow space between itself 
and the sides of the boiler, in which the steam is dried in its ascent. 
The dry steam passes by a pipe r to thesingle-acting engine, The 
steam is admitted to the underside of the trunk piston by a 
piston slide valve ¢, and is exhausted by the same means through 
the Ff and the opening & of the firebox into the atmosphere. 
The lower portion of the steam cylinder forms the crown of the 
furnace, but is protected from the direct action of the hot gases 
by @ cap screwed on tothe cylindercover. (Sealed May 27, 1887). 
11,215. W. Schmidt, Brunswick, Germany. 

provements in a Steam Motor. (8d. 6 Figs.) Sep- 
tember 3, 1886.—This invention relates to improvements in steam 
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engines in which the steam generator consists of a vessel in which 
the necessary quantity of steam is generated in a very 1 arrow 





space when the steam piston stands at its lowest dead point. Th: 


improved steam generator comprises an outer heating veseel B 
provided with ribs p! and an inner filling body F. Figs. land 2 
show the steam piston K in its lowest and highest positions re- 
yee te» in the steam cylinder c. The outer vessel B is heated 
directly by the hot gases of the furnace, and the inner filling body 
F is heated by the radiation of heat, so that the water, which is 
forced into the narrow space between them, is turned into steam 
very quickly by being forced to move in a very thin sheet 
along the heated bodies forming this space. This forcing of 
the water is effected by the pump piston p which is directly 
attached to and moves with the steam piston K. The steam 

nerated in the narrow between the heating bodies B and 

finds its way through channels not shown in the figures into 
the steam cylinder c, and forces up the steam piston K. As soon 
as the piston has reached its highest position, the steam exhausts 
into the atmosphere through the annular channel 0. The down- 
stroke of the pistons is effected by the momentum of the flywheel. 
The pump piston p forces during its downstroke a fresh supply 
of water into the narrow space between the heating bodies B and 
F, and this thin sheet of water being quickly turned into steam, 
the piston K is again forced up, and the operation of the engine 
begins anew. The narrow heating space and the steam cylinder 
¢ are in constant communication with each other, so that there 


is no steam —_ required between the two. (Sealed De- 
ROTARY ENGINES. 

2330. C. P. Jur Gepenh en. Improve- 

mentsin Ro [ 8 Foe] wees 17, 


wy’ | ines. 

1886.—The figures illustrate the invention as applied to a twin 
cylinder engine. The cylindrical pistons D on which the fluid 
pressure acts are arranged concentrically on the oe E of 
the shaft F. Each piston is within its inclosing cylinder H, which 
has a hollow slide valve B working radially to H, and connected 
with the piston B by a cylindrical joint piece P, the two together 
shutting off and forming an abutment for the motive fluid. The 





exhaust e R may be arranged by the side of the slide valve 
asshown. The motive fluid is let from the inlet J into the acting 

behind the piston D and slide valve B through an oscillating 
hollow cylindrical valve C, a port I, and corresponding port 6 in 
the slide valve B into a hollow space within the latter and into a 
hollow space within the joint ee P. The oscillating cylindrical 
valve C is operated by a crank or lever which is actua‘ by a 
rod from an eccentric on the engine shaft F. (Sealed December 


28, 1886; 
, GAS ENGINES, 


4460. H. T. Dawson, Salcombe, Devon. Improve- 
ments in Gas Engines. [ls. 8d. 36 “igs.) March 30, 1886,— 
Inventor claims: A gas engine in which gas and air together are 
admitted to the cylinder by passages in juxta-position, and flow 
together in contact from such passages into the cylinder without 
check or impediment, so that gas and air may be present in the 
cylinder in a striated form, the gas and air being everywhere in 
close proximity, and yet not uniformly admixed. Inventor also 
claims : A gas engine in which an air valve is provided on the 
cylinder cover which is open whilst the cylinder is charging, and 
which admits a sheet of air — the walls of the cylinder. A 
further claim relates to: A double-acting gas engine having a 
cylinder, and a piston traversing within it and also oscillating or 
turning to and fro, and having in the cylinder one set of admission 
and exhaust ports, and in the piston two sets of such ports. Also 
to: A double-acting gas engine in which there is one ignition port 
in the cylinder and one igniting flame serving to fire the charges 
at both ends of the cylinder. (Accepted March 30, 1887). 


HOT-AIR ENGINES. 


807. H. H. Lake, London. (B. F. McKinley, Covington, 
Kentucky U.S.A.) Improvements Relating to Hot-Air 
Engines. (8d. 4 Figs.) January 18, 1887.—Fuel is introduced 
into the fire chamber 1; and as soon as the surfaces of the fire 
chamber have become sufliciently heated to raise the heat of the 
air within the regenerating chamber 6 below the displacer 7, to an 
extent sufficient to enable the parts to work, the flywheel is 
started by hand, the working piston 13 is carried upward, and 
before it reaches the limit of its stroke, the displacer is started 
downward by rods (not shown) forcing the air out beneath it, 
around the outside of the annular portion @ of the displacer, 
through the wire gauze and around upon the side of the displacer, 
and between it and the face of the piston 13. In being forced 
through the regenerating wires 8, the air surrenders its heat to 
them, and to the cooler upper surfaces around the space b, which 
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take up more heat and contract the air, making a partial vacuum 
and causing the working piston 13 to descend. The return motion of 
the displacer 7 forces the air back through the regenerating gauze 
8, — the portion of the heat previously surrounded on its 
way back to chamber 6, where it is farther heated by the fire in com- 
bustion chamber. This cooling and heating of the air is very 
rapid, and the difference in heat and pressure owing to the change 
of movement from the upper to the lower side of the displacer fur- 
ni alternately a sufficient amount of pressure and vacuum to 
raise and lower the working piston 13 rapidly. The efficiency of 
the engine isconsiderably increased by cooling a current of air 
which pagses from the atmosphere through the annular flue 12 into 
the fire chamber, — its heat to be utilised which is taken 





1881). passing around the regenerating chamber. (Sealed May 20, 














560 ENGINEERING. [JuNE 10, 1887, 
7752. W. Schmidt, Brunswick, eyo Im.- | the shell A and the cover k, and reaches down to near the betto 
BOILERS. provements in Steam Generators, (8d. 2 Figs.) June 9, | of the cup b. ng the cup b and the valve d to be in their 
194, W. J. Fraser and F. bomen Soe bee peep Im- | 1886.—Steam issuing from a high- boiler draws upon its | mean position, an increase in the influx of water through the 
ts inMultitubular Steam 7 Figs.] | course to a low-pressure boiler, a gas of low tension (ei anals, orifice @ will cause more water to flow into the cup through the 


(8d. 
anuary 5, 1886.—The improvements consist in the insertion of 
water tubes within fire tubes. The farnace chamber j commu: 
with the secondary combustion chamber g by a series of fire tubes b 
extending through the intervening water space of the boiler. 
From the crown f of the secondary combustion chamber g depend 


Fig.1 i 
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water circulating tubes c which are situated within the fire tubes 
b and reach info the furnace chamber j. The outer ring of water 
tubes d extend beyond the fire tubes b and are expanded into the 
sides of the furnace chamber j, as shown in detail in Fig.2. A 
central water tube is provided to facilitate circulation from 
underneath the upper fire tubeplate f and amongst the tubes 5. 
(Sealed February 11, 1887). 


280, J. Fyfe, G ow, N.B. Improvements in 
Steam Boilers. [lld. 9 Figs.) January 7, 1886.—The im- 
proved boiler consists of welded or solid rolled or drawn mild 
steel or wrought-iron tubes or cylinders A, preferably with close 
capped flanged ends A!, and designed for being put together in 
parallel vertical rows or sets over each other at a little distance 
apart or zigzag in the alternate rows to occupy the spaces between 
the rows on each side of them across the whole width of the 
inclosing furnace chamber B over the grate C. These vertical 














rows of tubes A are connected by similar diagonal short radial 
flanged branches a"! at the bottom, and up near the water level, 
to give complete circulation of the water upwards and downwards 
through the vertical connecting and branches a of the 
whole stack of tubes forming the boiler. At one end of each vertical 
row of the lower water tu A a small pipe d down 
through one set of their vertical connecting branchesa' so as to 
convey the water di from the upper level back to the lower 
tube. (Sealed January 14, 1887). 

12,108. C. A. Knight, Glasgow, N.B, Improvements 
in Sectional Steam Generators, (8d. 6 Figs.) September 
23, 1886.—This invention has for ite object to adapt the well-known 
Babcock and Wilcox type of sectional nerators to marine 
boilers. The water slabs or headers B, B!, which in the usual 
form of the Babcock and Wilcox boiler are connected at right 
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angles to the line of the water tubes C, are, according to the 
present invention ied vertically under the steam and 
water drum A. The side walls cf the furnace above the level 
of the grate are com of horizontal water tubes D of elliptical 
or oblong cross- ion connected by nipples or short tubes 


exhaust steam from a steam engine, or 


nicates | the cylinder of a steam engine), and conducts the mixture result- 


ing from this injector-action ugh a pipe in the water space of 
the low-pressure boiler, and subsequently injects it into the latter. 
By this means the high-pressure steam is reduced without loss of 
effect to a useful mean tension, whilst a of lesser tension is 
compressed and thereby rendered useful for the generation of 


power. (Accepted April 6, 1887). 
BOILER FURNACES. 


holes c. The cup b will consequently sink deeper in the water, 
which k it floating ; but as hereby and by the increase of in- 
flux of water into the shell h the displacement of the cup becomes 
greater, the cup d will only sink by the amount required to cause 
the valve d to open rw onnages~ fg let as much water pass out as 
fiows into the neue e cup }b then remains stationary 
until a new variation occurs in the quantity of water to be dis- 
charged. (Sealed January 28, 1887). 
Invention to 


5963. W. Cotton, London. Purify 
Water for Steam Boilers by Filtering the same 


J. L. Sampson and J. Hart, London. Im- der Pressure of Steam through Mineral, Vege- 
rovements in Apparatus for Feeding | el to | table, or Animal (8d, 3 Figs.) May 3, 1886 
[8d. 10 3.) January 9, 1886.—' invention | The feed water is forced up through the charcoal by means of an 


has reference to furnaces in which solid fuel more or less finely 
divided is to be consumed, and icularly to furnaces of the 
kind in which the fuel is injected into the combustion chamber 
by means of a jet or jets of steam and air. The fuel is charged 
into the hopper 1 whence it passes between a pair of rolls (not 
shown) into the hopper 2. From here the fuel is blown into the 
furnace by means of a steam or air injector having a nozzle 
formed by two plates with an interposed packing piece. In order 


o 





that the lateral motion of the rolls, to allow of the wea e of any 
stone or other hard foreign substance, may not interfere with 
their being continuously driven, rotary motion is communicated 
to them by means of a shaft provided with two worms 9, 10, right 
and left-handed respectively, which gear each into a wormwheel 
8, 4,on the spindle of one of the rolls. The wormshaft works in 
bearings carried in brackets attached to the furnace front, and 
the lower hopper with the rolls and their shafts and wormwheels 
are all carried by the furnace door, so that on opening the door 
all , left clear for stoking and hand-firing. (Se January 18, 
1887). 


Acaninbes It detunting the Moves Fire f 
ppara or Ac e Movable : o 
Steam Boilers or other Furnaces. (8d. 7 Figs.) June 
2, 1886.—The firebars are arranged alternately in two sets, one set 
(the odd bars) being worked with a regular to-and-fro motion in 
the usual manner, and the other or intermediate set (the even 
bars) having an intermittent to-and-fro motion, which carries the 
fuel forward and breaks up the clinkers more effectually than 
the plan hitherto adopted. (Accepted April 6, 1887). 

7681. J.J.Cam, Worcester. Improvements in or 
to Water Circulating tes for 
8 Boilers. (8d. 12 Figs.) June 8, 1886.—This inven- 
tion relates to various improvements in the constructional details 


of steam boiler firegrates in which water is caused to circulate | 


wa the grate and in the boiler itself. (Accepted April 6, 


7761. J. Allison and A, Thomson, Layton, Essex. 
ents in Furnace Fittings for Use with 

Forced Draught. (8d. 3 Figs.) June 9, 1886.—This inven- 
tion relates to an improved arrangement of furnace front, by 
which the forced draught is cut off automatically from access to 
the year or furnace when the firedoor is opened. The arrange- 
ment suitable for forced draught can be immediately converted 
2 -4 \ asaga suitable for natural draught. (Accepted April 

887). 


7776. R. Chapman and T. L. Murray, Keighley, 
Fernhens ef dteae 


Yorks. Improvements in the 

Boilers. [8d. 3 Figs.] June 10, 1886,—The bridge of the furnace 
is provided with openings or passages adap to direct the 
oe or current of air to the back of the fire. (Accepted April 
9, 1887. 


761. G. D. Hughes and D. Hughes, Nottingham. 
Furnace Bar and Smok Furnace, 


e 
(8d. 7 Figs.) January 18, 1887.—The improved furnace bars are 
cast from hematite, malleable, or other tough cast irons upon or 
around a hollow tube or tubes made from Bessemer, Siemens, or 
other malleable steel. (Accepted April 16, 1887). 


BOILER FITTINGS. 


989. J. ¥. Johnson, London. (Koérting Brothers, Han- 
over, Germany.) Improvements in Steam Traps. (8d. 
3 Figs.) January 22, 1886. This invention relates to steam traps 
in which the discharge valve is controlled by an a cup floating 
in the water contained in the shell of the trap, and into which cup 
extends a pipe conducting the water the cup to the valve. 
In the steam trap constructed according to this invention the 
discharge is continuous, and the discharge valve is kept perma- 
nently open, and is so regulated that the passage for the water 





issuing through the same is always maintained proportionate to 
the quantity of water of condensation flowing into the trap. The 
water flows into the shell A by the orifice @ and esca) through 
the orifice 7, From the orifice f a channel extends Toscush the 
cover & of the shell into the a) tus, and at the end of this 
channel is arranged a valve d. e cup 6 is provided with lateral 





e ed into orifices in the front and rear headers. (Sealed 


December 31, 1886). 





holes c, and is connected to the valve d by a rod gand levere. A 
tubular piece i is inserted with its top flange between the rim of 


injector. (Accepted April 16, 1887). 


17,100. A. Dervaux, Brussels, ae a - 
ratus for Steam Boilers. (8d. 3 Figs.) bere. 
1886.—The ap) tus is connected with the boiler by means of 

pes permitting of the simultaneous extraction from the bottom 
and from the surface of the water in the boiler of the sedimentary 
matters contained in the water. A receiver fitted with a retain- 
ing valve serves to accumulate water by means of a large number 
of strokes of the water supply pump for ;the periodical delivery 
of a single jet th h ti ing orifices. (Accepted April 6, 


ENGINE FITTINGS. 


7420. J. W. Herquet, Altona,Germany. Improve- 
ments in ——— for Indicating the Direction of 
Rotation o Steam es. (8d. 8 Figs.) 
June 2, 1886,—A slide connected with the reversing gear of the 
steam engines opens and closes, according to the position of the 
reversing gear, one of the two ges of a supplementary slide 
valve corresponding with suitable channels of the slide box, 
whence steam passing through pipes causes the hand of an indi- 
cating device to oscillate to the right or left-hand side from the 
normal position. (Accepted April 6, 1887). 


7885. A.B. Wilson, Holywood, Do Irelan 
ved Combined Surface and Jet denser for 
team {6d.] June 12, 1886.—This invention relates 
to improvements on Patent No. 15,909 of 1885, granted to the 
same inventor. According to that patent a quantity of impure 
water is used to condense that portion of the steam which is un- 
condensed by the pure water available. According to the present 
invention, before the impure water is admitted into the second 
chamber of the condenser, it is passed through tubes inclosed in 
the first condensing or pure water chamber, thus an ex- 
tended surface to the exhaust steam. The steam thereby condensed 
into water is collected and returned to the boiler either by itself 
or combined with any pure injection and the steam condensed 
thereby that — be available. By this means the greater part of 
the steam used he ove engine is recovered in the form of pure 
water. (Accepted April 9, 1887). 


4205. D. G. Cresswell, Bradford, Yorks. An Im. 
provement in the Manufacture of Engine or other 
similar . [4d.] March 21, 1887.—The improved 
engine packing is composed of twisted strands plaited together in 
the form of a square rope or gasket and strengthened by longi- 
tudinal rows of stitching. (Accepted April 23, 1887). 


MISCELLANEOUS. 


F. Redfern, London, (H. M. Tartas, Bordeauz, 
vements in Water | and Me- 
thereto, (8d. 4 Figs.) March 80, 1886. 

—Inventor claims : water wheel in which an eccentric prism 
bears continuously against rollers by the effect of a current of 
water on hee go les, whereby a to-and-fro movement is 
communicated to a connecting-rod by the passage of the crown 
of the eccentric prism over the rollers. (Accepted April 6, 1887). 


7782. W. Speight, Leeds, Yorks. Improvementsin 
ydaraulic es. (6d. 2 Figs.) June 10, 1886.—An air 
vessel is pene to each end of the cylinder to prevent bumping 
at the end of each stroke of the piston. (Accepted April 9, 1887). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 


street, Strand. 





d. Im- 








Society or Encinerrs.—At a meeting of this Society, 
held on the 6th June at the Westminster Town Hall, 
Professor Henry binson, President, in the chair, a 
paver was read on the ‘‘ Renewal of Roof over Departure 

latform at King’s Cross Terminus, Great Northern Rail- 
way,” by Mr. R. M. Bancroft. A brief history and de- 
scription was given of the construction of the old lami- 
nated timber roof, erected in 1851-2, according to the 
system introduced by Colonel Emy, a French military 
engineer. After pointing out the entire absence of venti- 
lation in the old roof and other causes of decay, the author 
described the movable staging now being employed in the 
erection of the ribs for the new iron roof, the way in which 
it is moved from bay to bay as the work pr s, and the 
means adopted for ay ae sd the superstructure of staging 
so as to give a clear headway for locomotives, &c., an 
not to interfere with the departure passenger traffic. Re- 
ference was then made to a similar roof over the old Great 
Northern Railway passenger station at Bradford, its span, 
distance apart of main ribs, the weight per od of 20 ft. 
being given. The construction, hoisting, and fixing in 
place of the new a ribs were described ; and it 
was pointed out that they have to be made to fit the exist- 
ing cast-iron spandrils and stanchions built into station 
Actas partion, and tee penpyere ssbopeed Oo give grester 

purlins, and the gangways ado} ve greater 
facilities for workmen in repairing and cleaning the J ag 
covering, were described. e author remarked on 
the absence of wind-bracing, and gave the reasons for not 
using it. He also described the method of ne both 
with putty for the roof generally and with Helliweil’s 
patent puttyless glazing at the louvre. Diagrams were 
exhibited showing the general form of the roof and the 
movable staging, and the working- drawi were also 
laid upon the table for reference, by the kin rmission 
of Mr. Richard Johnson, M. Inst. C.E., chief engineer, 
of the Great Northern Railway, under whose instructions 








the work is being carried out by Messrs. A. Handyside 
and Co., contractors, of Derby and London. 
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METAL SAW WITH MOVABLE TEETH AT THE MANCHESTER EXHIBITION. 
CONSTRUCTED BY MESSRS, CRAVEN BROTHERS, ENGINEERS, MANCHESTER, 
(Fer Description, see Page 566.) 
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SELF-ACTING WHEEL CUTTING AND DIVIDING MACHINE. 
CONSTRUCTED BY MESSRS. HULSE AND CO., ENGINEERS, MANCHESTER. 
(For Description, see Page 568.) 








HUDSON STRAIT AND BAY ROUTE. 
First ARTICLE, 

Tue Government of the Dominion of Canada has 
for the last two or three years maintained several 
meteorological and marine observing stations on the 
coasts of Hudson Strait. The observing parties were 
taken out and established by the Neptune in 1884, 
and relieved by the Alert in 1885 and 1886. These 
vessels likewise made as careful an examination of 
Hudson Strait and Hudson Bay as the nature of 
their service permitted. The tides and state of the 
ice, besides the weather, were closely observed by 
all the parties. Reports of the observations made 
at the stations and on board of the vessels have 
been published. These reports, considered in con- 
nection with previously existing information, are 
calculated to afford materials for forming a judg- 
ment of the practicability of navigating these. seas 
by cargo steamers, and of the period of the year 
during which such passages may be undertaken. 
The chief object which the Dominion Government 
has in view is to obtain reliable information as to 
the navigation of the strait, and to decide upon the 
feasibility of the adoption of the route for com- 
merce. The growing importance of the settlements 
which have lately been making rapid strides in 
Saskatchewan, Athabasca, and Manitoba, and the 
vast agricultural produce which is likely to result 
therefrom, render the problem one of extreme 
interest to the settlers, for the bay and the strait, 
if practically navigable fora few months, would 
afford a much shorter route for their exports and 
imports to the ports of Europe than the present 
route by the Red River and the St. Lawrence. 
The route between Manitoba and Liverpool by way 
of Hudson Bay, compared with that by way of the 
St. Lawrence, saves the distance between Winnipeg 
and Montreal. By this shorter distance an important 
economy might be effected in time and money, in 
freight and passenger rates. Atpresent the cereal and 
other productions of the north-west settlements are 
carried to Europe either by way of the Canadian 
Pacific Railway to Montreal, or by way of New 
York. . It is computed thatif an outlet for this pro- 
duce could be found at. Nelson or at Churchill, on 
the west coast of Hudson Bay, there would be a 
saving of nearly 1300 miles, as compared with 
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Montreal, and of about 1700 as compared with New 
York, without any increase in the length of the sea 
voyage. A line of steamers, vid Churchill, if prac- 
ticable, would do much to shorten and cheapen the 
route to the north-west provinces for emigrants, 
while a large cattle trade may reasonably be ex- 
pected on the return voyages, not to mention the 
fish and furs from the Hudson Bay Company’s 
territory. Could the Hudson Bay route be adopted, 
and a railway constructed from Lake Winnipeg to 
the bay, the farmers of the north-west would be in 
about as favourable a position as regards a seaport 
as those of Ontario, west of Toronto. 

The ships of the Hudson Bay Company have 
pet during the past 200 years that the strait and 

ay are navigable every year during the months of 
July, August, and September ; this period allowing 
of ships reaching any port of the bay and returning 
the same year. Thanks to records kept by the 
company’s agents, the opening and closing of navi- 
gation at York Factory, about 200 miles south of 
Churchill, can be defined. The latest date for open 
water is June 1, the earliest closing up of the ice 
November 3. The earliest date of opening was 
May 4, the latest date of closing December 9. Of 
course the interval of time is more contracted for 
the more northern ports, but there is evidently 
some six months of open water on the average in 
the bay ; but the only communication between the 
bay and the Atlantic is through the strait, and this 
is open for a much shorter period, which is not well 
known. Hence it was hoped that a careful ex- 
amination of the strait might determine whether or 
not the season of navigation might be available for 
four months with tolerable regularity, and give in- 
formation which would lead to the adoption of the 
best build of vessels for the service, without under- 
rating the dangers of this northerly channel, which 
proved so formidable to the exploring vessels Hecla 
a) Fury in 1821-3, Griper in 1824, and Terror in 
1836. 

The harvest in the north-west provinces is usually 
completely garnered by the month of August. If, 
therefore, the route could be commercially avail- 
able from July to the middle of October, wheat, 
. fish, timber, and cattle might be sent this way to 
Europe. As the bay is navigable much earlier and 
later than the strait, produce might be sent across 
the bay and stored at Cape Digges or some con- 
venient port, and await to be taken up there as soon 
as the strait can be traversed. It is quite evident 
that so far as distance is concerned, the settlers 
would have a great deal to gain were the naviga- 
bility of Hudson Bay and Strait clearly demon- 
strated. 

Sir Martin Frobisher, in each of his three voyages 
in 1576-7-8, must have seen the entrance to Hud- 
son Strait, and some of his ships probably entered 
it. However, he did not explore in this direction. 
Nevertheless, his experience of the neighbourhood, 
as described by Dionise Settle, applies equally to 
the Strait. ‘*‘ We tasted,” he relates, ‘* the most 
boisterous boreal blasts, mixed with snow and hail, 
in the months of June and July, nothing inferior 
to our untemperate winter; a sudden alteration, 
and especially in a place of parallel, where the pole 
is not elevated above 61 deg., at which height other 
countries more to the north—yea, unto 70 deg.— 
show themselves more temperate than this doth. 
All along this coast ice lieth as a continual bulwark, 
and so defendeth the country, that those which 
would land there incur great danger.” Further on, 
he says, ‘‘Whoso maketh navigation to these 
countries hath not only extreme winds and furious 
seas to encounter withal, but also many monstrous 
and great islands of ice ; a thing both rare, wonder- 
ful, and greatly to be regarded.” In 1578, July 30, 
Thomas Ellis relates, there fell ‘‘such a horrible 
snow that it lay a foot deep upon the hatches, 
which froze as fast as it fell.” 

In 1587, John Davis, passing down the west coast 
of Baffin Bay, of which he was'the first discoverer, 
though his name is only retained for Davis Strait, 
on July 30, as related by William Sanderson, 
‘* passed by a great inlet which lay between 63 deg. 
and 62 deg. of latitude, which we called Lumley’s 
Inlet.”” This was no other than Frobisher Strait so- 
called, but only proved to be a long bay or rather 
sound so late as 1861 by F. Hall, the American. The 
next day they ‘‘passed by a very great gulf, the water 
whirling and roaring as it were the meeting of tides. 
The 1st of August, having coasted a bank of ice which 
was driven out at the mouth of this gulf, we fell in 
with the southernmost cape of the gulf which we 
named Chidlie’s Cape, whjch lay in 60 deg. 10 min. 





of latitude.” This supposed gulf is no other than 
Hudson Strait. It is curious that Frobisher should 
misname a bay a strait, and that Davis in the im- 
mediate vicinity should mistake a strait for a gulf. 

John Hudson sailed clean through the strait and 
discovered the bay, which bear his name, in 1610. 
The bay was next entered by Button in 1612, and 
his name has been given to some small islands off 
Cape Chidley. He entered Nelson River, August 
15, and passed the winter there. Baffin reached 
Resolution Island June 1, 1615, and penetrated 
to Nottingham Island, but could get no farther and 
cleared out August 3. Then followed Luke Fox in 
1631, who discovered Fox Channel to the north of 
the bay. James, in the same year, reached Salis- 
bury Island by July 5, and he discovered the 
southern part, which is named after him, James 
Bay, where he passed the winter very dismally at 
Charlton Island. 

Hudson Bay is a vast inland sea which receives 
the drainage of Labrador and Rupert Land. From 
north to south it is about 750 geographical miles in 
length; and from east to west 510 miles in its 
broadest part. Its area is about 400,000 square 
miles. It is large enough to comprise the whole of 
the island of Madagascar. The — of 60 deg. 
crosses it midway. It is land-locked except at the 
north-east, where it communicates with the ocean by 
the strait. It averagesa depth of 65 or 70, deepen- 
ing to 100 fathoms at the outlet. It is remark- 
ably free from rocks or shoals. Portions of the 
east coast are high and bold, attaining 2000 ft. at 
some places. The west coast is generally low with 
shallow water extending a long distance from the 
shore. It does not entirely freeze across during 
winter. 

Professor James Wilson in his work on the 
‘* Northern Coasts of America,” well described the 
surrounding country. ‘‘ Between the 56th and 58th 
parallels the western shores of Hudson Bay are 
extremely flat, and the depth of water decreases 
very gradually on approaching them. Dr. Richard- 
son states that in 7 fathoms of water the tops of 
the trees are first visible from a ship’s deck. Large 
boulder stones are scattered over the beach, and 
sometimes form shoals as far as five miles from 
shore. ‘These are of course troublesome and dan- 
gerous to boats. Hayes and Nelson rivers enter 
Hudson Bay about the central portion of this 
quarter. They are separated on reaching the coast 
merely by a low alluvial point of land, on which 
York Factory is stationed. A low and uniformly 
swampy aspect characterises the surrounding coun- 
try and the banks of Hayes River at least for fifty 
miles inland. The upper soil presents a thin 
stratum of half-decayed mosses, immediately under 
which we find a thick bed of tenacious and some- 
what slaty bluish clay, containing boulder stones. 
Forests consisting chiefly of spruces, larches, and 

oplars occur, but the individual trees, except under 
ocal circumstances of a favourable nature, are of 
small size. The subsoil is generally frozen, and as 
it consequently retains a great deal of the surface 
water, swamps of sphagna and other mosses are 
always being formed ; but the bright summer days, 
though long, are few; and as vegetation thus de- 
cays but slowly, little peat occurs. During a favour- 
able season the paras | thaws to the depth of about 
4ft.; but there still remains, it is said, a frozen 
bed of 10 ft. or 11 ft., beneath which we find 
loose sand. As the earth is not thus permanently 
frozen in the interior countries of North America, 
the ungenial condition of the soil about York Fac- 
tory ought probably to be attributed to the neigh- 
bourhood of the sea, which is too much encumbered 
with ice during winter to mitigate the severity of 
those naturally frost-bound regions, and being laden 
along shore with numerous icebergs and other 
insulated masses, even to the middle of August, 
must of course diminish the intensity of the summer 
heat.” 

Henry Ellis, the author of ‘A Voyage to Hud- 
son’s Bay by the Dobbs and California in the 
years 1746-7,” gives the following account of the 
climate of the west coast of the bay. ‘‘ The air of 
this country is never, or at least seldom, clear. 
In the spring and fall of the year there are 
heavy wet fogs; and in the winter, the air is full 
of an infinite number of icy spicula, that are 
visible to the naked eye, especially if the wind be 
northerly or easterly and the frost severe ; 
and the reason of it is this, wherever the water is 
clear of ice in the winter, there arises thick vapour, 
commonly called frost-smoke ; this vapour freezing, 
is driven by the wind in the form we see it. All 





the beginning of the winter Port Nelson River was 
unfroze in the stream ; this lying to the northward 
of us, the wind blowing from that point constantly 
brought with it showers of these icy particles, which 
disappeared when it was froze. Hence also frequent 
mock suns and halos about the moon and sun, very 
luminous and beautifully tinged with all the various 
colours of the rainbow, are very common. Six of 
these parhelia, or mock suns, I have seen at one 
time, which to us was very surprising. The true 
sun also rises and sets there with a large cone of 
yellow light, perpendicular to it ; and no sooner 
does it disappear than the aurora borealis spreads 
a thousand different lights and colours over the 
whole concave of the sky, with so resplendent a 
beauty that even the full moon does not efface their 
lustre. 

‘* As November set in with keen frosts, so they 
continued through the whole of that month, without 
any other alteration than freezing with more or less 
severity as the wind changed. When the wind was 
westerly or southerly, the cold was very support- 
able, but as it changed to the north-west or north, 
it became immediately excessively keen, and often 
attended with a sort of snow, no larger than so 
many grains of sand, which drifted with the wind 
in clouds, from every plain or flat place that lay ex- 
posed to it.’ 

Captain Christopher Middleton, who wintered at 
Churchill River in H.M.S. Furnace, in 1741-2, re- 
ported that ‘‘the air is filled with innumerable 
particles of ice, very sharp and angular, and plainly 
perceptible to the naked eye.” His remarks on 
optical phenomena have been amply confirmed by 
succeeding observers, and are as follows : 

‘Coron and parhelia, commonly called halos and 
mock suns, appearfrequently about the sun and moon 
here. They are seen once or twice a week about the 
sun, and once or twice a month about the moon, for 
four or five months in the winter ; several of diffe- 
rent diameters appearing at the same time. I have 
seen five or six parallel coronas concentric with the 
sun several times in the winter, being for the most 
part very bright, and always attended with halos or 
mock suns. The parhelia are always accompanied 
with coronas if the weather is clear, and continue 
for several days together, from the sun’s rising to 
his setting. These rings are of various colcurs, 
and about 40 deg. or 50 deg. in diameter. The 
frequent appearance of these phenomena in this 
frozen clime seems to confirm Descarte’s hypothesis, 
who supposes them to proceed from ice suspended 
in the air. 

‘* The aurora borealis is much oftener seen here 
than in England ; seldom a night passes in the 
winter free from their appearance. They shine 
with a surprising brightness, darkening all the stars 
and planets, and covering the whole atmosphere ; 
their tremulous motion from all parts, their beauty 
and lustre, are much the same as in the northern 
parts of Scotland, Denmark, &c. 

** The dreadful long winters here may almost be 
compared to the polar parts where the absence of 
the sun continues for six months; for though we 
have that luminary here all the twelve months, yet 
the air is perpetually. chilled and frozen by the 
northerly winds in winter, and the cold fogs and 
mists obstructing the sun’s beams in the short 
summer we have here ; for, notwithstanding the snow 
and ice are then dissolved in the low lands and 
plains, yet the mountains are perpetually covered 
with snow, and incredible large bodies of ice in the 
adjacent seas. If the wind blows from the southern 
parts, the air is tolerably warm, but very cold when 
it comes from the northward, and it seldom blows 
otherwise than between the north-east and north- 
west, except in the two summer months, when we 
have for the major part light gales between the east 
and the north, and calms. The northerly winds 
being so extreme cold is owing to the neighbour- 
hood of high mountains, whose tops are perpetually 
covered with snow, which exceedingly chills the 
air passing over them. The fogs and mists that are 
brought here from the polar parts in winter appear 
visible to the naked eye in icicles innumerable, as 
small as fine hairs or threads, and pointed as sharp 
as needles. 

‘*Now I have observed that when it has been 
extreme hard frost by the thermometer, and little 
or no wind that day, the cold has not near so 
sensibly affected us as when the thermometer has 
shown much less freezing, having a brisk gale of 
northerly wind at the same time. This difference 
may perhaps be occasioned by those sharp-pointed 
icicles before mentioned, striking more forcibly in 
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a windy day than in calm weather, thereby pene- 
trating the naked skin, or parts but thinly covered, 
and causing an acute sensation of pain or cold. 

‘¢The apparent day is longer than the real or 
astronomical day by almost sixteen minutes, and 
consequently the apparent night is so much shorter 
than the true night, making the horizontal refrac- 
tion more than a degree. And as the refraction 
occasions an error in the time of the sun’s rising 
and setting, so it likewise vitiates the amplitude, 
and this must be precisely heeded by mariners or 
they will never gain the declination of the magnet 
needle with any certainty, a thing of no small use 
and importance in the art of navigation.” 





IRON AND STEEL AT THE NEW- 
CASTLE EXHIBITION. 
(Concluded from page 551.) 

AFTER inspecting the magnificent ordnance ex- 
hibits by Sir W. Armstrong, Mitchell, and Co., 
which we shall fully describe in an early number, 
visitors are naturally attracted by Messrs. J. Brown 
and Co.’s specimens of armour-plates, which are also 
in the North Court of the Exhibition. These latter 
exhibits comprise iron armour-plating of early types, 
and the compound steel-faced plates more recently 
employed for naval armaments, which in their 
turn, on the Continent at least, are rapidly be- 
coming obsolete. Specimens of the former are 
shown, which were tested in the early days with 
round shot, and later with others upon which 
Palliser projectiles had ineffectually been fired ; the 
thickest plate shown is 22 in. 

The inefficiency. of iron armour plating against 
modern ordnance is familiar to most of our readers, 
and amongst the Armstrong exhibits is shown a 
12-in. chilled shell, weighing 700 Jb., which has 
pierced 16 in. of iron, 25 in. of wood backing, and 
18 ft. of sand, with a striking velocity of 1575 ft. 
per second, fired at a range of about 5000 yards. 
The shell appears very little the worse for the work 
it had performed. 

Messrs. Brown and Co. illustrate the effect of a 
chilled projectile upon a piece of steel-faced armour- 
plate by one of their exhibits, the shell having 
been practically destroyed upon impact, whilst the 
plate appears to have sustained little if any injury. 
Messrs. Brown and Co. might have added an in- 
teresting feature to their exhibit if they had sup- 
plemented it with the 16-in. steel-faced plates de- 
stroyed last March at Shoeburyness by the Holzer 
steelshell, Two rolled suspension links for the New 
Hammersmith Bridge, weighing about 6 tons, are 
also shown at this stand. A large propeller blade, 
weighing some 5 tons, and a colossal chemical pan 
9ft. in diameter and ?in. thick, flanged by hy- 
draulic pressure out of a wrought steel plate 10 ft. 
8in. in diameter, form conspicuous features in this 
group. This eminent firm also append to their 
interesting collection a front plate for a marine 
boiler and furnace, made of Siemens steel, 16} ft. 
by 8} ft. and #in. thick, which has been flanged 
at one heat; also a large superheater plate, flanged 
in two heats; Eyres’ patent forged steel wheels 
are also included. Inthe North Grounds, Messrs. 
J. Brown and Co. show a huge rolled plate, covering 
nearly 200 superficial feet. 

Messrs. Cammell and Co. have some sample 
armour-plates and fastenings, besides crucible steel 
castings, steel forgings, gun ingots, &c., which will 
repay inspection. 

essrs. John Spencer and Sons exhibit some fine 
specimens of steel castings in the form of locomo- 
tive driving wheels, crank webs, beams for Sir W. 
Armstrong’s 120-ton gun, propeller bosses, anchors, 
pistons, gun tubes, &. 

The Kirkstall Forge Company show samples of 
their patent iron and steel rolled shafting, axles, 
and car metal, which require no turning, being 
accurately rolled ready for bearings ; these form a 
collection deserving of attention. 

‘*Mitis” castings are amongst the comparative 
novelties of this Exhibition. The ‘ Mitis” process 
is the property of Mr. Nordenfelt, and has been 
successfully worked in Sweden, Russia, the United 
States, and now in Sheffield. Previously, wrought 
iron has been known commercially in rolled, ham- 
mered, or stamped forms, but by the aid of this 
process it can be run into moulds like cast iron 
and no subsequent annealing or toughening is 
required. The difficulty hitherto has been the 
high temperature at which wrought iron becomes 
fluid, but by the present method of treatment 
and the addition of alloys, the temperature of 





fusion is lowered and the absorption of gases 
prevented. The construction and nature of the 
moulds and patterns used, appear to play an im- 
portant part in the process, by which clean and 
sharp castings can be produced, which are capable 
of being bent, twisted, or hammered cold, or welded 
and worked when hot. Messrs. Hansell and Co., 
of Sheffield, are licensees and manufacturers of the 
‘* Mitis” castings. 

The Darlington Steel and Iron Company exhibit 
various sections of steel and iron rails for tram and 
railway purposes, as also pieces of metal, showing 
the process and forms taken in rolling from the bar 
or ingot into the finished rail, the consecutive 
sections from the blooms to finished roll being 
beautifully illustrated. 

Penman’s weldless cables, shackles, hooks, and 
couplings, are worth inspection, as from tests 
applied the results appear eminently satisfactory. 
Amongst tests made by the superintendent of the 
River Wear Commissioners’ Chain Testing Depart- 
ment, we find that a Penman link was attached 
to two unstudded 2-7, links (five sizes larger than 
the patent link), and tested from 96 to 135 tons. 
At this proof the links were examined, and small 
fractures were found in the ordinary and also the 
patent links. The links were so thoroughly rigid 
and locked together, owing to the enormous strain 
they had sustained, viz., about 71 per cent. over 
the required proof, that it was not possible to find 
any further injury to the specimen than that de- 
scribed above. The elongation on this link was 
12in., and on the ordinary link 1 in. 

The exhibits of the North-Eastern Steel Com- 
pany, of Middlesbrough, include various samples of 
materials, steel, slag, &c., illustrative of the basic, 
Bessemer, and other processes of steel manufacture 
are likewise instructive and interesting. 

Messrs. Taylor Brothers, of the Clarence Iron 
and Steel Works, show some fine samples of best 
Yorkshire iron made into cranks, axles, tyres, and 
boiler plates, &c. 

Messrs. Stevenson and Jacques, of Middles- 
brough, have an attractive exhibit, comprising some 
well-arranged specimens of iron ore, fuel, and other 
materials employed in the manufacture of Cleveland 
pig, also samples of castings made at their Acklam 
foundry. 

Some good specimens of cold drawn steel tubes 
are shown by the Credenda Tube Company, huge 
turned and bored pipes, with spigots and socket 
joints by Messrs. Cochrane, Grove, and Co. ; brass 
and copper, &c., tubing by R. O. Heslop, Richmond, 
and Co., Allen, Everett, and Sons, &c. Amongst 
the miscellaneous metal exhibits the Phosphor 
Bronze Company occupy a prominent position, and 
the Weiller silicium bronze wire, so largely used on 
the Continent for telegraph, telephonic, or electric 
purposes, is well worth notice. 
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The Mechanics of Machinery. B 
With numerous Illustrations. 
Macmillan and Co, 

Tus is an excellent text-book on the subject with 
which it deals. It opens with a terse and compre- 
hensive definition of the word “‘machine as a 
‘*combination of resistant bodies whose relative 
motions are completely constrained, and by means 
of which the natural energies at our disposal may 
be transformed into any special form of work ;” 
and the sufficiency of this definition is illustrated 
in an explanation occupying sixteen pages. Great 
stress is laid on the complete constraint of the 
motions of all parts of a machine, which greatly 
simplifies their mathematical investigation in that 
the motion of any one part thus determines all the 
rest ; and on the fact of a machine being essentially 
for changing (not force but) energy. 

The greater part of the work (390 pp.) treats of 
plane motion, which is defined as motion in which 
the plane sections of a body move always in their 
own planes; this includes simple rotations and 
translations, and is explained to include by far the 
greater number of the motions of machinery, ¢.., 
all those of the parts of a steam engine except those 
of the governor balls when rising or falling. 

The investigations of motions are almost wholly 
conducted by graphic methods, the explanations of 
the processes of which are both numerous and full ; no 
recourse is had to higher mathematics beyond some 
of the conceptions of modern geometry, e.g., the 





ideas of translation aga case of rotation round a 





centre at infinity, of parallel lines and planes as 
meeting at infinity, of a tangent as passing through 
two consecutive points : these are early introduced, 
and largely used throughout, and lead to much sim- 
plicity of demonstration. In complex motions the 
instantaneous motion about what is happily called 
the virtual centre, is alone considered with much 
simplification of investigation. This naturally leads 
to the centrodes or paths of virtual centres and 
axodes or surface-loci of virtual axes of pairs of 
moving bodies. 

The essential elements of a mechanism are ex- 
plained to be pairs of figures shaped so as to con- 
strain each other’s motion. Contacts of surfaces 
and lines or points are styled lower pairing and 
higher pairing ; and it is shown that lower pairing 
is possible only for simple rotation or translation 
and screw motion (the last is non-planar); lower 
pairing is explained to be generally preferable to 
higher, as the latter leads in rapid motions to rapid 
and irregular wear of the rubbing parts. 

A good deal of space is usefully devoted by Pro- 
fessor Kennedy to the actual graphic determina- 
tions of virtual centres (11 pages), relative velo- 
cities (19 pages), linear and angular velocities and 
accelerations (50 pages). Most of the simpler 
forms of mechanisms are also worked out in 
great detail, a feature of the book which is most 
useful to the student at starting. But the 
fertility of resource of the author's analysis of 
mechanisms is best shown in the more complex 
arrangements : the subjects of governors, the 
(so-called) parallel motions, the universal joint, 
and disc engines, are good instances of this ; the 
graphic treatment of these has been a good deal 
advanced by the author himself. At page 561 a 
hope is expressed that the difficult subject of 
‘* general screw mechanism” may be taken up by 
some competent geometer ; but surely the author 
is himself exceptionally fitted to undertake the 
task. The author, of course, freely acknowledges 
large indebtedness to Reuleaux’s famous work, but 
his own originality is also evident throughout the 
volume under notice. 

Several useful short terms are introduced with 
great advantage, e.g., virtual centre for instan- 
taneous centre, join for intersection, foot-second 
for foot per second, angle-second for angular units 
per second. 

There area few loose forms of expression, e. g. 
ipees 10), ‘‘force in motion is work or energy ;” 
page 30 et seq.) positions of points and lines ‘‘ rela- 
tively to a plane” are treated as synonymous with 
positions in a plane ; again, ‘‘ radial acceleration” is 
used for ‘‘normal acceleration” although ‘‘ radial” 
does not usually mean normal in mathematical 
works. Again (page 167), it is stated ‘‘ the linear 
velocity of any point in a rotating body is thus a 
moment ;” this also is an unusual use of the term 
moment. There is also an unfortunate slip on 
page 328, where, in calculating the brake resistance 
experienced by a train, the multiplier 7 is intro- 
duced in error, thus making the calculated resist- 
ance 3.1416 times to much. This error affects 
several calculations on subsequent pages, but we 
believe that it is a mistake which has been already 
discovered by the author and remedied by the in- 
sertion of a slip in the copies of the book more 
recently issued. In the same calculations also, the 
speed ‘‘ 58.4 ft.” per second, given as the equivalent 
of 40 miles per hour, is evidently a slip for 58.7 ft. 
per second. In the section dealing with the action 
of buffer springs also on page 469, the energy 
stored in a 16-ton railway truck moving at ten 
miles per hour, is by a slip given as 100 inch-tons 
instead of 640 inch-tons. 

We have mentioned the above errors not because 
of their being of sufficient importance to affect the 
value of Professor Kennedy’s book, but because 
they happen to be just such errors as sometimes 
give trouble to a student, and hence it is to be 
hoped that they will be corrected in a future edition. 
This is the more desirable as there can be no 
doubt that Professor Kennedy’s treatise is destined 
to take a most important place amongst our pro- 
fessional text-books. It goes to the root of the 
actions of machines, and is calculated to give a 
student a clearer insight into the real meaning of 
various mechanical combinations than any work of 
the kind so far published. The author has had a 
large and varied experience of the requirements of 
engineering students, and of the methods of dealing 
with these requirements, and it is evident from the 
book before us that he has not neglected to turn 
this experience to account, Undoubtedly ‘‘ The 
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COMPOUND PASSENGER LOCOMOTIVE FOR THE NORTH-EASTERN RAILWAY. 
CONSTRUCTED AT THE CO,’8 WORKS, GATESHEAD, FROM THE DESIGNS OF MR. T. W. WORSDELL, LOCOMOTIVE SUPERINTENDENT. 
(For Description, see opposite Page.) 























































































































On the Drainage of Lands, Towns, and Buildings. By G. 
D. Dempsey, C.E. Revised with large Additions by D. 
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100-TON TESTING MACHINE. | ex 2 pane 2 

THE 100-ton testing machine, which we illustrate | WY 
above, is shown at the Manchester Exhibition by | 
Messrs. Daniel Adamson, and Co., of Dukinfield, near | 
Manchester. This machine is specially designed for | 
use in large iron and steel works where specimens are | 
required to be tested for commercial purposes, rather i | 
than for very accurate scientific work, although with \ 
care and precision on the _— of the operator very 
good results may be obtained. 

The machine, with all its appliances, is entirely self- 
contained ; it is mounted on a heavy cast-iron founda- 
tion which requires no bolting down. It is capable of #996 
testing all kinds of materials in tension, compression, 
and bending; by a [tes arrangement it may also 
be used fortorsion. The testing stress is obtained by 
a hydraulic cylinder and 1am 6 in. in diameter. The 
cylinder is of forged steel, and is intended to carry a 
working pressure of about three tons per square inch. 
Ri The pressure is obtained by a small double cylinder : 

3 pump, driven by cranks, and is provided with a fly-| similarly held by a second crosshead which is attached | elongation on the specimen, without requiring any 
i wheel, pulleys, and handle for hand or power driving. | to a set of three levers, and a steelyard provided with | calculation whatever. This machine is very con- 
7 The plungers are made on the compound principle, | a travelling weight, the position of which indicates the | veniently arranged for getting at the specimens 
i one small one working inside an annular plunger. | load on the specimen under test. The leverage ob- | when under test; it is also very compact; in fact, we 
When it is required to pump rapidly at low pressures | tained is 15,000 to 1, so that a very small travelling | know of no other testing machine of this power that 
both of them are coupled together, forming one large | weight can be used, viz., 4 1b. ; when greater loads are | occupies so small a space, 
plunger, but for high pressuros the inner one only is | required, other weights of 3 lb, each are hung on the 
used, then the speed has to be sacrificed for pres-| end of the steelyard, Tun “C T I aN kl 
sre, This arrangement permits tivo men to pump up| All the lever and alalyard aro arrange in a cve| yt sormaaly BADE Jou A, er sesh 
to the full power of the machine, viz., 100 tons. The | to protect them from dust and injury. ‘The handle for i opabted tae fe -devdbdd to tha dcenmnardial hepents af the 
pressure on the ram is transmitted to a substantial | adjusting the traversing weight is placed outside of chemical trade, dealing with prices, market fluctuations, 
cast steel crosshead by means of two steel ties 3in, in| the case, so that it never need be opened except for | new processes, chemical engineering, and the like. The 
diameter running along either side of the machine. | cleaning ; the steelyard is visible through a glass door. publishers are Messrs, Palmer and Howe, and the edltor 
These ties are screwed at the ends to allow of the cross-| By means of very simple attachments this machine | is Mr. George E. Davis, all of Manchester. 
head being adjusted for various lengths of specimens. | may be equally adapted for testing specimens in com- . 

The gripping jaws for holding the specimens are) pression or bending. The hydraulic ram is provided |, Rorxr’s Lire-Savine Rarr Boats.—At Palace Cham- 
turned on the outside and then fitted into a circular | with a chain and weight to bring it back to its original | bers, Bridge-street, Westminster, there are daily exhibitions 
hole. This arrangement insures the rfect grippin ; * of Roper’s raft boats, from noon till six o’clock. There 

gemer pe gripping | position after the fracture of the specimen. All the | _ lock : 

of bars or plates having tapered cross-sections. In pif ed are a large number of models, and the capabilities of this 

: De ee ed nife edges on the levers are of hardened steel, and valuable invention are fully illustrated. The committee 

ordinary rigid jaws the thick side is gripped first, and | specially arranged to prevent warping in hardening. | appointed by the Board of Trade to consider life-saving 

consequently a tearing action is produced instead of a! A scale plate is attached to the side of the machine to i3 paratus recommend Roper’s bridge raft as the best, in 
fair and uniform pull, The other end of the bar is| show from direct measurements the percentage of their report presented to Paslinmentt, May, 1887. 
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it is shown in Fig. 4. The spindle on which this 
valve is hinged passes out through the side of the 
smokebox and carries at its outer end an arm which 
enters a slot in the rod of a piston (shown in Fig. 5), 
which works in a small cylinder forming part of the 
starting valve casing. This piston has some small 
holes through it, The starting valve is a double one, 
there being a small valve seated on a larger one, the 
first movement of the spindle opening the small valve 
only, while a further movement will open the larger 
valve, which is then approximately balanced. Both 
valves are normally kept up to their seats by spring 
pressure, a spring on the valve casing (see Fig. 6) 
acting on the larger valve, while the smaller is kept 
shut by a spring acting on a collar on the spindle near 
the driver’s handle as shown in Fig. 7, By means of a 
branch pipe (see Fig. 5) the starting valve casing is 
placed in communication with the steam pipe leading 
from the regulator to the high-pressure cylinder. 

The action of the arrangement we have just described 
is as follows: If the.engine happens to have stopped 
in such a position that itdoes not start again when 
steam is turned on in the ordinary way, the driver pulls 
open the starting valve, thus allowing steam from the 
main steam pipe to act against the small piston which 
we have already mentioned as working in a prolonga- 
tion of the starting valve casing (see Fig. 5). The 
pressure of the steam on this piston forces the latter 
forward until by its motion the piston uncovers a port 
on the upper side of the cylinder in which the 
piston works. This port is covered by a small 
spring-loaded valve which is raised by the steam, the 
latter thus getting access through a bye-pass to the 
pipe shown in Fig. 5 as communicating with the 
intercepting valve chamber. At the same time the 
forward motion of the small piston has, through 
the connection already described, raised the inter- 
cepting valve from the position in which it is shown 
in Fig. 4 to that in which it shuts the communi- 
cation with the high-pressure cylinder exhaust, and 
thus the live steam admitted by the starting valve to 
the intercepting valve chamber can only get access to 
the valve chest of the low-pressure cylinder. When 
the engine has started, the exhaust from the high- 
pressure cylinder of course acts on the upper side of 
the intercepting valve, reopening that valve, carrying 
back the starting valve piston, and restoring the parts 
generally to the positions they occupied before the 
starting valve was opened, These various movements 
are perhaps tedious to describe, but the whole opera- 
tion is exceedingly simple, and the arrangements act 
exceedingly well and promptly, enabling these com- 
pounds of Mr. Worsdell’s to be handled as easily as 
non-compound engines, The low-pressure cylinder 
is fitted with large spring-loaded relief valves so as 
to prevent any excessive steam pressure being exerted 
on the low-pressure piston ; but as a matter of fact 
these valves rarely come into action, the small quantity 
of live steam which it is necessary to admit by the 
starting valve being easily controlled by the drivers. 

The engine we illustrate is fitted with Joy’s valve 
gear, and a differential adjustment of the quadrants in 
which the expansion blocks work insures such a control 
of the point of cut-off in the two cylinders as to secure 
a very close approximation to equality of work. This 
result is well shown by the series of sets of indicator 
diagrams, Figs. 8 to 13, which we give on page 565. 
These diagrams were taken at speeds of from 10 to 65 
miles per hour, and they well show also the influence 
of speed in affecting the steam distribution. 

In the general construction of the engine steel has 
been freely used, the boiler shell, frames, axles, &c., 
being of this material, and the wheels, motion plate, 
and firebox crown stays being steel castings. The 
latter stays are of the very efficient pattern, which 
Mr. Worsdell successiully introduced when on the 
Great Eastern Railway. The firebox is of copper 
and the tubes of brass. 

The crank axle is of a special pattern which Mr. 
Worsdell has designed to enable it to be entirely 
finished on the latter, the webs being circular discs as 
shown. The engine is fitted with the Westinghouse 
automatic brake acting on both sides of both pairs of 
coupled wheels. ? 

The engine is accompanied by a six-wheeled tender, 
shown by our perspective view on page 565, and of 
which the leading particulars are subjoined. The 
whole design of engine and tender is a particularly 
neat and symmetrical one. 

As we stated in the early part of this article, we 
shall, on an early occasion, deal more fully with the 
results of compound locomotive working on the North- 
Eastern Railway. Meanwhile, however, we may say 
that the engine we have been describing has given 
excellent results. For several months before at es 
taken off for exhibition it worked the East Coast 
Scotch expresses, and on one occasion it brought alone 
twenty well-filled carriages (including a large eight- 
wheeled sleeping carriage) from Edinburgh to New- 
castle, it only being helped up the incline at Grant’s 
House (a gradient rising 1 in 96 for four miles) where 
it is the rule for all trains to be soassisted. The same 
engine also took on the outward journey from New- 








castle to Edinburgh, the newspaper express of twelve 
coaches, and on the round trip consumed only 224 |b. 
of coal per mile, this coal being carefully weighed, 
whereas the average consumption of these trains with 
ordinary engines is 30 lb. per mile. 

Wesubjoin for convenience of reference a tabular 
statement of the chief dimensions of the engine and 
tender we have been describing : 


Cylinder, High Pressure. ft. in. 
Diameter of cylinder es 
Stroke of piston 2 0 
Length of ports ... 0 il 
Width of steam ports 0 1 

o exhaust port ... sate ‘- 0 3 

Distance, centre line of cylinder to 

valve face sh es om a a | 
Lap of slide valve... _... 0 1 
Maximum travel of valve 0 
Lead of slide valve ‘as Pe ee 0 0,5 
Distance apart of cylinders, centre to 

centre... ns ap MN ee 2 0 
Distance apart of slide spindles, centre 

to centre... tA Hie ne oe 2 0 

Cylinder, Low Pressure. 


Diameter of cylinder 
Stroke of piston ... 
Length of ports ... 
Width of steam ports 
os exhaust port... ses is 
Centre line of cylinder to valve face ... 
Lap of slide valve 5 ote 
aximum travel of valve 
Lead of slide valve ie 
Inside clearance of valve 
Motion. 
Diameter of piston rods ... 
Length of slide block... ie ae 
Length of connecting rod between 
centres ts = ~~ ase 
Wheels, Cast Steel. 
Diameter on tread (driving and trail- 


Se nwcor 
oo 


o FS ocoooroornwr,9 
—) 
ms 
om 


Hobe. Fags 


ing Be iiss ee 6 8 
Diameter on tread (leading) ey oF 
Throw of crank-pins for coupling-rods 0 11 
Diameter of crank-pins for coupling- 

rods se @ Bb ts a a 
Length of crank-pins forcoupling-rods 0 4;'5 
Thickness of tyres on tread... se 0 3 
Width * is 0 54 


Crank Azle, Steel. 


Length ‘ss ps ah 
Distance between centres of cranks ... 


Leading Axle, Steel. 
Diameter at wheel seats... 
re bearings 
%9 centre 
Length of wheel seats 
> bearings oe - Re 
Distance between centres of bearings 


Trailing Azle, steel. 
Diameter at wheel seats... 
9 bearings 
> centre 
Length of wheel seats 
» arings en a REA 
Distance between centres of bearings 
Frames, Steel. 
From centre of leading wheels to front 
buffer beam ___... asi ks * 
From centre of leading to centre of 
driving wheels ... ee - a 
rom centre of driving to centre of 
trailing wheels ... ssi ea sits 
From centre of trailing wheels to back 
end of frame ... Pa a Ge 
Distance apart of frames 
Thickness of frame 


Boiler, Steel. ; 
Height of centre line from rail... 
Length of barrel ... ae es 
Diameter of barrel outside... 
Thickness of plates, boiler barrel 

a smokebox tubeplate 
Pitch of rivets... oe die 
Diameter of rivets 


Firebox Shell, Steel. 
Length outside... day ne 
Breadth outside at bottom __... a 
Depth below centre line of boiler at 
front ae = am os Ape 
Depth below centre line of boiler at 


Diameter at wheel seats... 0 9 
ye bearings 0 8 
ai centre... - 3. Der? 
Distance between centres of bearings 3 10 
Length of wheel seats ae - | 1D Nie 
* bearings gle D> a 
Diameter of crank bearings 4 8} 
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Thickness of throat plate sae 
i sides and top plate 
*3 back plate ... et 


Inside Firebox, Copper. 
Length at bottom inside 
Breadth “ ba: iiehe Ae 
Top of box to inside of shell ... 
Depth of box inside at front ... 
Pitch of copper stays 


— 
a 


SOM wo 
. 


POI S 











ft. in 
Diameter of copper stays “i aie ae 
Roof stays, cast steel, girder section. 
Tubes, Brass. 
Number of tubes... Seasine hia: a ‘ 
Length between tubeplates 10 114 
Diameter of tubes outside sc ois 0 1; 
Thickness ,, No. llandNo.3B.W.G. 
Heating Surface. : sq. ft. 
Tubes - ay oe o+s SERS 
Firebox... Ath as .. 112.0 
1323.3 
Area of firegrate ... ... 17.33 sq. ft. 
Working pressure per sq. in. 170 lb. 
Weight of Engine Empty. tons. cwt. qr. 
Toating wheels ... wom 10 0 
Driving ,, ane A s. M 
Trailing ,, ie coe 16 60 
Total weight 40 10 0 
Weight of Engine Full. 
"Ealing wheels ... 12 18 0 
Driving ,, 17 19 O 
Trailing ,, os | Sees 
Total weight 438 6 3 
TENDER. 
Wheel Base. 
From front buffer beam to centre of 
leading wheels ... a i a3 4 2 
From centre of leading to centre of 
middle wheels ... oy ve ee 6 4 
From centre of middle to centre of 
trailing wheels ... ds sae * 6 4 
From centre of trailing wheels to back 
buffer beam... oye a ae 4 2 
Wheels. 
Diameter of wheels on tread ... 3 OF 
Thickness of tyre on tread 0 3 
Axles, 
Diameter of bearings 0 5 
ngth P gs ka A 0 10 
Diameter of wheel seats... “th <= 0 62 
Length ,, a See tas > Oe 
Distance between centres of bearings... 6 10 
Frames. 
Distance between inside frames 4 1 
Thickness of inside frames__... Rid 0 0 
Distance between outside frames 6 om 
Thickness of outside frames . 34 0 0 
Capacity of tank ... ... 2650 galls, 
space ais oe 4 tons 
Weight of Tender a tons. cwt. qr. 
On leading wheels » Crain O 
Se ROIS 55 one ie ee 145; 0 
oo railing ,, 5 10 0 
Total ses ... 1¢ Gen 0 
Weight, Full. 
On leading wheels - 10 310 FO 
amigas ~~ ,, ... ae ee 
eT oe ae SS 
Total... “x32 19 0 





SAWS. FOR CUTTING METALS. 

Messrs. CRAVEN BROTHERS, Limited, of Vauxhall] 
Iron Works, of Osborne-street, Manchester, exhibit by 
far the largest sawing machine (illustrated on page 561) 
in the Manchester Exhibition, in fact it is claimed 
to be the largest in the world. Intended for cutting 
off cold rising heads, running gates, &c., from steel 
castings, the saw, instead of being in one solid piece, is 
composed of a circular steel tool-holder or plate, 8 ft. 
in diameter and | in. thick, having recesses on its cir- 
cumference to receive special steel tools, which are 
made with a flat Y groove on one side to prevent 
lateral movement ; these cutters are held in _posi- 
tion by steel wedges, the circumferential adjust- 
ment being made by set screws, and they are 
adjusted to cut alternately on the face and the 
edges to give the required clearance. The face tools 
are arranged to cut in steps so that each one has its 
own work to do instead of following in the groove of 
the preceding tool; a special gauge is provided for 
grinding and setting each tool. The tool plate is 
carried on the end of a very strong steel spindle run- 
ning in hard gun-metal bearings, the one nearest the 
plate being arranged with thrust collars to prevent 
any side play. The spindle is driven by a massive 
worm and wheel, the teeth and rim of which are of gun- 
metal, The worm revolves in a long cast-iron bearing 
embracing about five-eighths of its circumference ; this 
serves to steady the worm when taking heavy cuts, 
and forms an oil bath in which it is continually 
running, it thus being kept thoroughly lubricated. 
Provision is also e for the end thrust on the 
worm. The tool plate is securely bolted to the 
spindle, and can be readily removed when required ; 
this provision is made to allow of a Sie. grag plate 
being put on to prevent the delay involved in grinding 
the tools, but they will generally work for several days 
without attention. The work is secured to a table 
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7 ft. long by 6 ft. wide, by T-headed bolts, capable of 
asmall side adjustment for bringing the work into the 
exact required position for the saw ; the cut is put on 
by the traversing of the saw headstock, which is ob- 
tained by a powerful steel screw driven by a worm 
and wheel. The whole of this machine is massive, 
and has a very imposing appearance. Three similar 
machines with 5 ft. saws have been supplied to Sir 
William Armstrong, Mitchell, and Co., of Newcastle, 
and have been working very satisfactorily for some 
time. They will cut through 12-in. steel castings at the 
rate of 7 in. per hour. 

Asmaller sawing machine, exhibited by the same 
firm, and illustrated on page 576, is intended for 
cutting light sections of iron and steel cold, such as 
rolled bars, rails, angles, tees, joists, &c., to dead 
lengths, either perfectly square or at an angle. This 
is a very useful machine for small work not requiring 
very deep cuts. Thesaw, 20 in. in diameter, is driven 
by a worm and wheel running in an oil bath, the whole 
of which are boxed over to keep free from cuttings and 
getting damaged by falling ends. The work is bolted 
toa table 2 ft. 9 in. long by 1 ft. 6 in. wide, which has 
a longitudinal hand and self-acting traverse of 8 in., 
to give the required cut to the saw, and a transverse 
hand motion for adjusting the work sideways. This 
machine is fitted with a very simple and ingenious saw- 
sharpening apparatus, which is self-contained and 
easily thrown in and out of gear; the emery wheel is 
driven by a small friction pulley running on the loose 
pulley of the machine. 

Messrs. Craven Brothers also show another sawing 
machine, of which we give an engraving on page 572, 
for cutting iron and steel cold. This is more suitable for 
general work than the one just referred to ; besides 
cutting off angles, bars, tees, &c., it will cut through 
long wide plates, &c, The saw, whichis 20 in. in dia- 
meter, has a traverse of 15 in. and projects through a 
long slot in the table; it is driven by a worm and 
wheel running in oil, the worm itself travels with the 
saw along a feathered shaft running underneath the 
whole length of the bed. The table which forms a 
part of the bed of the machine, is 4 ft. 6 in. long and 
3 ft. wide ; the whole of the driving gear is well pro- 
tected by being arranged at the end and underneath 
the table. The saw sharpening apparatus is bolted to 
the table and is easily detached ae in the way of the 
work; it is driven by a small friction pulley running on 
the loose pulley of the machine. Over twenty of these 
machines have been made for locomotive, bridge, and 
roof works. 





COLD SAWING MACHINE. 


An improved circular cold sawing machine, by 
Messrs. Smith and Coventry, at the Manchester 
Exhibition, is illustrated on page 572. It is designed 
for cutting sections of iron and steel up to 28 in. by 
6 in., either in long lengths or, if required, will cut off 
very thin strips, leaving the surfaces perfectly smooth. 
The machine consists of a strong heavy bed upon 
which is mounted the saddle carrying the saw. Two 
tables are provided for bolting down the work; the 
smaller one is cast solid with the bed of the machine, 
and the larger one, which is of a bridge form, can be 
easily removed when irregular and awkward pieces 
of work have to be dealt with. The feed motion of 
the saw is controlled by an automatic and hand gear, 
while the saw itself is driven by heavy worm and spur 
gearing, which is well protected from falling ends and 
from getting clogged by the cuttings which fly about. 
In order to keep the saw cool it runs continuously in 
water, and the cuttings are removed from the teeth by 
a revolving brush. A special attachment is provided 
for sharpening the saw while in position by means of 
asmall emery wheel, which can be attached to the 
table or removed at a moment’s notice. Few labour- 
saving machines show to better advantage than a cir- 
cular saw, but it is only comparatively recently that 
they have been successfully adapted to the sawing of 
large cold sections of iron and steel, consequently their 
many advantages are not so well known as they de- 
pai be, especially in the midland and southern 
counties. 








THE LATE MR. JOHN FERGUSON. 


WE regret torecord the death last week of Mr. John 
Ferguson, senior partner of Messrs. Barclay, Curle, 
and Co., the old-established firm of shipbuilders and 
engineers at Glasgow. Mr. Ferguson had been ailing 
more or less for a number of years, and about a week 
before his death he was operated upon for a small 
tumour on his forehead from the effects of which he 
seemed to be making a good recovery, when, all of a 
sudden, a relapse set in, and he died on the night of 
Saturday last, the 11th inst. He was sixty-four years 
of age. For a number of the following interesting bio- 
graphical details we are indebted to a gentleman who 
knew the deceased intimately from his apprenticeship- 
days, if not even further back, and who is himself well 
known throughout the maritime world as an eminent 
naval architect. 





Mr. John Ferguson was born in Greenock in the 
year 1823, where he received the ordinary education 
of a working man’s son, and at an early age he entered 
upon a seven years’ apprenticeship as a ship carpenter 
with the old Greenock firm of John Scott and Sons. 
During his term of servitude he was most industrious 
and developed very superior talents. In his desire to 
enlarge his experience after completing his apprentice- 
ship, he left the employment of Messrs. Scott and Co., 
and wrought for a short time in some of the other 
leading shipbuilding yards on the Clyde. At that 
time the Aberdeen shipbuilding firms were acquiring 
great fame for the clipper sailing ships which they 
built, and Mr. Ferguson found his way to that sea- 
port and was entrusted with the duty of super- 
intending the construction of such a vessel in the 
yard of Messrs. A. Hall and Sons. With that vessel 
he afterwards took a voyage to Denmark and New- 
foundland as a working carpenter. Onhis return from 
his sea voyage he worked for a short while with Messrs. 
Tod and M‘Gregor, a well-known shipbuilding firm at 
Glasgow in those days. From that firm’s service he 
went as draughtsman to Messrs. Smith and Rodger, 
of Govan, whose shipbuilding business was then one 
of the largest on the Clyde. He occupied that 
position with great credit to himself and  satisfac- 
tion to his employers till the year 1850, at which 
time iron shipbuilding was being rapidly developed. 
The firm of Messrs. Barclay, Curle, and Co., who were 
then the oldest shipbuilders on the upper reaches of 
the river, and who had hitherto confined themselves 
exclusively to the construction of wooden ships, induced 
Mr. Ferguson to take the management of their ship- 
building yard and repairing slip, &c., at Stobcross ; 
and shortly afterwards they commenced iron shipbuild- 
ing, ‘ln this way Mr. Ferguson commenced his con- 
nection with the last-named firm, with whose interest 
he was long and most intimately identified—latterly 
as a leading spirit. Under his able and energetic 
management the business of the firm increased with 
great rapidity, so much so that ina very few years 
every available bit of space in the Stobcross Ship- 
yard was fully occupied with the hulls of vessels in 
course of construction. Since that time iron ship- 
building has been the staple business of the firm. 
There was then a greater demand for dock accommo- 
dation than the firm could meet, and as they were 
unable to procure any extension of their premises 
at Stobcross, they, in 1855, purchased an extensive 
site at Whiteinch, a few miles further down the Clyde, 
where they proposed to provide graving and slip docks 
suitable for the rapidly-increasing trade and for the 
large-sized vessels that were now reaching the harbour 
of Glasgow. But such was the opposition encountered 
from the Clyde Trust when this pas ea was projected, 
that, after the plans had all been matured, the firm 
had to abandon it ; and they were compelled to arrange 
the new premises for iron shipbuilding only, to which 
they now added the engineering department, which 
has since been continued at the Stobcross Works. 

In the year 1857, when this new phase of the busi- 
ness was entered upon, the firm counted three new 
partners. Mr. Ferguson, who had so successfully con- 
ducted the shipbuilding department since 1850, was 
one of them; Mr. Andrew Maclean (the present Pro- 
vost of the Burgh of Partick, which includes White- 
inch), who had for many years taken the management 
of the commercial department of the business, was 
another ; and the third was Mr. Archibald Gilchrist, 


who had been the manager of the or eager branch 1 
M 


of Messrs. Tod and M‘Gregor’s business at Meadow- 
side. On the death of Mr. Curle, Mr. James Hamilton 
(uncle of Mr. Ferguson) retired from the firm, and 
for many years after the concern was carried on by the 
three gentlemen just named as having become partners 
in 1857. 

Mr. Ferguson took a prominent part in the forma- 
tion, in 1860, of the Scottish Shipbuilders’ Association, 
of which his senior partner, Mr. Barclay, was the first 
president, and of which Mr. Robert Mansel and Mr. 
Robert Duncan were the joint secretaries. He was a 
member of council until its incorporation with the 
Institution of Engineers in Scotland in the year 1865. 
During its short separate existence he took an active 
and keen interest in its affairs, both in the way of 
reading papers and in contributing to the discussions 
raised by the papers of other authors. It may be 
mentioned that it was at his instance, in a paper which 
he read before the Association, that the Board of Trade 
consented to remit the tonnage of deck saloons on river 
passenger steamers, thereby contributing very mate- 
rially to the pleasures and comfort of travellers on the 
beautiful Firth of Clyde, and on many other rivers of 
the United Kingdom. If-we mistake not it was Mr. 
Ferguson who was the first to conceive and design such 
a steamer as we are speaking of, the design being sub- 
mitted to the late Mr. David Hutcheson previous to 
the introduction of his famous fleet of Clyde and West 
Highland passenger and mail steamers, now owned and 
managed y Mr. David MacBrayne. At Mr. Fer- 

son’s instance also, in the same way, the Board of 

rade were induced to remit the tonnage of under- 
deck crew spaces. This action of the Board of Trade 





has since proved to be a great boon to the crews, more 
especially of small vessels. He took a great interest 
in all the technical details of the design, construction, 
and equipment of sailing ships and steamers, and 
many improvements well known as his to such pro- 
fessional persons as were best acquainted with him, 
have now been generally adopted. Amongst the most 
recent of these was the four-masted sailing ship, a 
type now very common on the Clyde and elsewhere in 
the case of vessels of large size. 

A number of years ago Mr. Ferguson served asa 
member of the Royal Commission of Inquiry into the 
causes of disaster to coal-laden ships, and his ex- 
tensive and rich fund of technical knowledge was of 
great value in enabling the Commission to arrive at its 
report. 

As regards the execution of the contracts taken by 
his firm, he was exceedingly scrupulous to see that 
everything turned out from the establishment was 
finished in the most substantial and creditable manner. 
By his workmen he was held in the highest esteem 
as a just and upright employer, ever willing to 
give a fair and even lenient consideration to the 
statement of any grievance. Not only was Mr. Fer- 
guson specially noted for his skill, ingenuity, and 
resource in practical shipbuilding, but his character 
was sosimple, sincere, and thoroughly upright, and so 
generally recognised, that there were few men who 
were more frequently called upon to arbitrate or 
mediate on questions of dispute in shipbuilding 
matters ; and there were none in his sphere whose up- 
rightness and judgment were held in higher respect. 

The deceased took a keen delight in the beauties of 
nature, and especially of the coast scenery of his 
native country and of the adjacent parts of the Con- 
tinent of Europe. For years prior to his death he 
spent a large portion of every summer in cruising in 
his steam yacht among the lochs and islands of the 
West Coast of Scotland. Mr. Ferguson was for about 
eighteen years intimately connected with the muni- 
cipal government of the Burgh of Partick, to whose 
interests he was most intensely devoted. He leaves a 
widow and a large family of grown-up sons and 
daughters. One of the former is a partner of the 
well-known firm of Messrs. Ramage and Ferguson, 
shipbuilders and engineers, Leith. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 3, 


A sUDDEN influx of steel rail orders has taken place 
within the past few days. The transactions reported 
up to this writing, will foot up 50,000 tons. Mill 
prices, 38 dols. to 39 dols. One lot of 20,000 tons is 
to be delivered at East St. Louis, 1000 miles west, at 
42 dols. There are inquiries in hand from North- 
Western and Southern railroad builders for several 
blocks of rails, of from 5000 tons to 10,000 tons each. 
Builders are anxious to secure supplies for the winter 
at38 dols, which is 2 dols. per ton lower than it was 

sible to buy steel rails two months ago. Satisfactory 
reight rates have been made, and this has led to the 
closing of so many good contracts. Favourable reports 
as to traffic and earnings continue to be made, and 
railroad building schemes are coming to the surface 
every week. It is probable that a great many con- 
tracts will be rushed into the mills between now and 
July 1, the aggregate will probably not be less than 
50,000 tons. American Tonnes is quoted at 19 
dols. at mill, and foreign at 20 dols. at tidewater. 
Steel rail blooms are offered at 29 dols. C.I.F. with- 
out finding takers, and billets and slabs are offered at 
30 dols. without any response from buyers. Old rails 
are quoted at 21.50 dols. at tidewater for foreign tees, 
and 22 dols. for doubleheads. A great many inquiries 
have come to hand within two or three days for 
structural material, plate and tank, and for merchant 
steel for a variety of purposes. There is an improving 
feeling throughout the iron mills in the Mississippi 
Valley. The Chicago market is improving, althoug 
a strike involving 30,000 members of the building 
trades is interfering with business seriously. The 
coke-workers’ strike in Western Pennsylvania will 
probably be terminated through a compromise. 





= 





Tue CHARLESTON EARTHQUAKE.—In a communication to 
the National Academy of Sciences, Captain Dutton gives 
a calculation of the depth of the Charleston earthquake 
centre, which puts it at 12 miles below the earth’s 
surface. A calculation by Mr. R, Mallett of the depth 
at which the Neapolitan earthquake of 1857 originated 
was the first attempt to solve such a problem, orking 
on the assumption that the earth wave radiates in straight 
lines from the origin, and hence at different distances from 
the centre of surface disturbance it has different angles 
of emergence, Mr. Mallett found that lines drawn 
parallel to these angles, if projected, would intersect each 
other at a mean depth of five miles under the surface. 
From seismometric and other indications the mean depth 
of the Yokohama earthquake of 1880 was calculated to 
have been about 3} miles, 
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WHEEL DIVIDING MACHINE. 

AmonG other machine tools at the Manchester Ex- 
hibition, Messrs. Hulse and Co, show a wheel-cutting 
and ek wey, Seep nt (which we illustrate on page 561), 
for cutting bevel, spur, worm, or skew wheels in metal 
or wood. The wheel, to be cut is carried on the 
spindle of a headstock, mounted on a bed along which 
itis adjustable by a screw for admitting wheels of 
different diameters. The guide wheel is accurately 
divided and the change wheels are machine cut. There 
are two cutter spindles (one for metal and one for 
wood) having hardened steel conical necks and bear- 
ings and readily interchangeable. The cutter spindles 
are mounted on a slide which is provided with adjust- 
able automatic feed and disengaging actions. Wheels 
up to4ft. Gin. in diameter and Yin. broad can be 
<u on the machine, Sometimes the makers provide 
automatic mechanism both for moving the guide 
wheel and effecting the return of the cutter after cut- 
ting each tooth. 

We annex an engraving of a swivel tool-holder 
(Gavin Jones’s patent), also exhibited by Messrs, Hulse 





and Co., in which the cutter can be taken out for 
grinding and be replaced without disturbing the ad- 
justment of the swivel, and in which the swivel can be 
adjusted without disturbing the adjustment of the 
cutter therein. 








THE PHYSICAL SOCIETY. 

At the meeting of the a ae Society held on June 11, 
Mr. Shelford Bidwell, F.R.S., vice-president, in the chair, 
a number of Puluj and other vacuum tubes were ex- 
hibited by Dr. Warren de la Rue. The Puluj tubes con- 
sisted of a phosphorescent lamp, and radiometers with 
phosphorescent vanes and mica discs painted with phos- 

horescent substances, The other tubes contained dif- 
erent phosphorescent minerals, such as magnesium car- 
bonate, calcium silicate, and Iceland spar. When 
illumined by a large induction coil beautiful colour effects 
were produced. 

The following papers were then read : ‘* Note on Beams 
Fixed at the Ends,” by Professors Ayrton and Perry. 
This paper contains a simple method of solving problems 
relating to horizontal beams with vertical loads, and fixed 
at both ends. The curve of bending moments for the 

iven distribution of load is first plotted, supposing the 

am ‘‘supported” at the ends, and the constant c, by 
which the ordinates of this curve exceed those of the true 
curve, is determined from the condition that the angle 
between the end sections must be nought. If M is the 
bending moment at a section, I the moment of inertia of 
the section about its neutral line, and E Young’s modulus 


of elasticity for the material, then M is the curvature of 
the beam at that section. If00’ is a short length of the 
beam, the angle between the originally parallel sections 
at 0 and 0’ is Pa 00’. Hence if the beam be divided 
into a great number of parts and the values of M and I 
determined at the middle of each, then 
>> * .00’=0(1), since E is supposed constant. 
But M=m—c, where m is the bending moment at the 
same section supposing the ends, “‘ supported.” 
‘ > m—e _ oe eC 
“a 0 or > i I 
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The following rule results: Knowing m and I at every 
point, divide the beam into any number n of equal parts, 


find > atthe middle of each part and take their sum ; this 


gives the numerator of (2). Find + at the middle of each 


part, their sum gives the denominator of (2). From this 
c is determined. Diminish all the ordinates of the m 
diagram by c, and we have the diagram of bendin 
moment for a beam fixed at both ends, with any assume 
distribution of load and variation of cross-section, Parti- 





THE SOUTH CHICAGO IRON AND STEEL WORKS. 
(For Description, see Page 581). 
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SLIP 1000 FEET LONG« 100 FEET WIDE 


Numerous drawings 


cular cases are worked out in full. 
made by students of Finsbury Technical yee. ° were 
exhibited, showing applications of the method to different 
distributions of loading. 

** Note on Messrs. Vaschy and Torranne’s Method of Com- 
paring Mutual Induction with Capacity,” by Professor G. 
C. Foster. In November last the author described a 
method of comparing the mutual induction of two coils 
with the capacity of a condenser. Sincethen he has found 
that a very similar method was used by Messrs. Vaschy 
and Torranne in July, 1886, and published in The Elec- 
trician the following month. The formule are identical, 
and the difference consists in interchanging the galvano- 
meter and the variable resistance p. Messrs. Vaschy and 
Torranne’s arrangement has the advantage that the re- 
sistance of the secondary coil need not be known. Pro- 
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fessor Foster’s method had been used by one of his 
students (Mr. Draper) about two years ago, but priority 
in Fa esa belongs to Messrs. Vaschy and Torranne. 
fessor Perry asked the meeting for suggestions to 

explain why a strip of steel twisted about its longitudinal 
axis at a red heat and allowed to cool, tends to untwist 
when under tension ; and for a formula to calculate the 
amount, 

“* 4 Note on Magnetic Resistance,” by Professors Ayrton 
and Perry was postponed. 





LAUNCHES AND TRIAL TRIPS. 
On Wednesday, June 8, Messrs. Fleming and Fergu- 
son, Paisley, launched the Grace Darling, a schooner- 
rigged steam yacht of 240 tons yacht measurement, which 
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BLAST FURNACES AT THE SOUTH CHICAGO IRON AND STEEL WORKS. 


(For Description, see Page 581.) 
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= been built to the order of Messrs. John Inglis and 


having cylinders 12in., 18in., and 30in. in diameter by 
0., Glasgow. She measures 157 ft. by 194 ft. by 11 ft., 





sengers. The engines of the Maranhao are of the triple- 
21in. stroke, fitted with Joy’s valve gear. expansion type, and of 2500 indicated horse-power. Steam 
and is fitted with quadruple-expansion engines. Her equip- w 
ment and furnishings are of a superior order and very 
complete. 


ll be supplied by two large steel boilers, The vessel is 
Messrs. John Fullerton, Paisley, launched, on June 9, | being rigged as a schooner and fitted with all modern ap- 
a handsome iron screw steamer named the Gem, a vessel | Pliances for taking in and discharging expeditiously and 
; STan o ., | of 500 tons gross, and measuring 175 ft. by 25 ft. by 12 ft. economically, essrs. Thomson have now built four 
With the same tide, Messrs. Hanna, Donald, and Wil- | She has been built to the order of Mr. William Robertson, | Steamers for the same owners. 
son, also of Paisley, launched a screw tug steamer named Glasgow. The engines, which are of 85 horse-power 
a —— a na Me ve be one ag nar which | nominal, and of the triple-expansion type, — vy sup- 

as been built to the order of a foreign firm. e mea- | p]i . Willi i d Co., Doc 

suite OO. Win! "by 18'ft: 6in,by #0. } fis.) aah ip ted | bee, Te Bam King: ang Os, 


with engines of 45 horse-power ncminal, which have been enka, angay. 
constructed by the builders. 


On the 9th inst. the steamship Emden, which has been 
ngine | Constructed for the Yorkshire Coal and Steamship Com- 

any, Limited, of Goole, by Earle’s Shipbuilding and 
ngineering Company, Limited, of Hull, was taken on 
her official trial trip. She is designed to embody all the 
Also on Thursday, June 9, Messrs. Robert Duncan | requirements for the Continental trade as well as the 
On Wednesday, June 8, the new screw steamer Kimshin | 80d Co., Port-Glasgow, launched the Altmore, a la most modern improvements, and her dimensions are as 
Maru, built by Messrs, Hawthorn, Leslie, and Co., | four-masted steel sailing ship, measuring 255 ft. by 39 ft. | follows: Length, 220 ft. ; breadth, 32 ft. ; depth, 13 ft. 6 in. 
Hebburn, for the Japanese Navigation Company, of | bY 23 ft., and built to class 100 Al at Lloyd’s, under special | ‘The engines, which have also been made by the builders, 
Yokohama, went to sea for a trial trip, The dimensions | Survey. She is a vessel of 1750 tons net register, and | are on the triple-compound three-crank system, and have 
of the vessel are: Lang, 376 ft. ; breadth, 35ft. ; | has been built for Messrs. Thorn and Cameron, Glasgow, | cylinders 21}in., 34in., and 52in. in diameter by 36 in. 
depth, moulded, 25 ft. ; and she has adeadweight capacity | 00 whose account other four sailing ships, of an aggregate | stroke, supplied with steam of 1501b. pressure from a steel 
of 3050 tons. She is fitted with compound direct-acting | of 8150 tons, have been built in the same yard since 1883. | boiler of large size. The run on the measured mile off 
engines, built by the North-Eastern Marine Engineering | This is the first vessel that has been provided with the | Withernsea proved highly satisfactory; the engines 
Company, Wallsend, with cylinders 32in. and 62in. and | most recent invention in life-saving appliances, namely, | worked smoothly and very well, and the mean s 
stroke 39in. The vessel, on a series of runs over the M‘Conachy’s gangways and bridges. attained, notwithstanding the strong wind that was blow- 
measured mile, attained a mean speed of nearly 11 knots. een ing abeam, was 13.33 knots. 

On the same day, Messrs, James and George Thomson, —_——. 

On the same day there was successfully launched from | Clydebank, lewackad a steel screw steamer of about 2000; On the 14th instant the new iron screw tug steamer 
the shipbuilding and engineering works of Mesers. Oswald, | tons gross, and named the Maranhao, which has been | Mourne, built and engined by Messrs. Edward Finch 
Mordaunt, and Co., a handsomely-modelled iron screw | built to the order of the Brazilian Steam Navigation Com-| and Company, Limited, of Chepstow, went down the 
steam yacht of 250 tons, named Alvina. She has been | pany of Rio de Janeiro for the passenger trade between | Bristol Channel on her official trial trip. This vessel 
built to the order of Mr. R. Clifford Smith, of Man- | that city and the ports onthe River Amazon. Measuring | has been built to the order of the Carlingford Lough 
chester, and designed by Mr. W.C. Storey. Dimensions : | 276 ft. by 38 ft, by 22 ft. 34 in., she is being equipped as | Commissioners, Greenore, Ireland, and her dimensions 
Length, extreme, 153 ft. 6 in. ; breadth, 20ft. 2in. ; depth, |'a first-class seagoing ship, and has accommodation for} are as follows: Length over all 92ft., breadth 18 ft,, 
11 ft. Shin, . The engines are of the triple-expansion type, | about 100 saloon passengers, and for 400 steerage pas-| depth 8 ft, 6in. Her propelling power consists of a pair 
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of engines of 200 indicated horse-power, supplied by a 
large steel boiler working at 100 lb. square inch 
pressure, On trial the vessel steamed 94 knots per hour. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market was 
weak last Thursday, and prices lost fully more than the 
previous day's gain. On Scotch warrants there was a de- 
cline of 3d. per ton, and on Cleveland warrants a decline 
of 44d. per ton, but hematite iron recovered the previous 
day’s decline of 1d. per ton; and the settlement prices at 
the close in the afternoon were, respectively, 41s. 9d., 
34s. 6d., and 43s. 9d. Friday’s warrant market was firm, 
and prices improved to the extent of 4d. per ton in the 
case of Scotch warrants, Cleveland 44d. per ton, and hema- 
tite iron 24d. per ton over the prices ruling at the close on 
Thursday. The market opened strong on Monday, but 
subsequently gave way, and the closing rates were under 
those of Friday, Scotch iron showing a decline of 2d. 
per ton, Cleveland being 4d. per ton down, and hematite 
iron 14d. down; and the settlement prices at the close 
were: Scotch warrants, 42s, per ton; Cleveland, 34s. 10}d.; 
hematite, 44s. There was a decline in the price of Scotch 
warrants yesterday forenoon, but it me known in 
the course of the day that orders from the United 
States had been placed for 6000 tons of pig iron, 
of which 3000 tons were No. 1 Scotch brands, and this had 
the effect of bringing about such a firmness in prices that 
the forenoon decline was recovered before the close of 
the market. An order was also received from Canada for 
several hundred tons of high-class Seotch pig iron, and as 
the material cannot possibly reach its destination before 
the close of the present month, there seems to be a sort of 
feeling that the Canadians will still be obliged to pur- 
chase Scotch iron at greatly increased prices on account 
of the advance in the import tariff rates. Such an ebli- 
gation could scarcely fail to render the protection policy of 
of the Dominion Government most unpopular. A further 
order for Scotch iron for the States was received in 
Glasgow to-day, with the result that the market became 
stronger. Business was done in Scotch warrants in 
the afternoon at 42s, 24d. cash, the close being a little 
weaker, Buyers were offering 343. 11d. cash for Cleveland 
warrants, and hematite iren closed at 43s. 104d. to 44s. 
cash sellers. It may be said that the market seems 
generally to be tending towards an improved condition, 
but the amount of speculative business being transacted 
is on a limited scale, there being less eagerness mre 
to sell for forward delivery. There are now 78 blast 
furnaces in actual operation as compared with 84 a year 
0, and 91 at this time two years, The month of Februar 
of this year closed with 61 furnaces in blast, March wit 
75, ms with 81, and mp" | with 81 ; and when 61 furnaces 
were blowing the price of Scotch pig iron averaged about 
44s. per ton; when 75 were going, about 42s. ; and with 
8lin blast the average price declined to about 41s. 6d. 
As the spring demand is now pretty well supplied there 
is a rumour afloat that some of the ironmasters contem- 
plate the further curtailing of production unless some 
decided improvement begins to show itself. During the 
month of February, when there were from 56 to 61 fur- 
naces in blast, the increase to stocks of pig iron in Scot- 
land amounted to 3950 tons ; whereas in May, with 80 or 
81 furnaces blowing, the increase to the public stocks 
amounted to 11,481 tons. Of course, there were three 
days more than in February. Last week’s shipments of 
Scotch pig amounted to 6531 tons, as compared with 6299 
tons in the preceding week, and 6946 tons in the corre- 
sponding week of last year. They included 400 tons to 
the United States, 533 tons to Canada, 340 tons to India, 
762 tons to Australia, &c., 480 tons to France, 680 tons 
to Italy, 120 tons to Spain and Portugal, smaller quan- 
tities to other countries, and 1991 tons coastwise. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 883,950 tons yesterday afternoon, 
against 881,259 tons yesterday week, thus showing an in- 
crease of 2691 tons over the week, 


The Scotch Coal Trade.—Coalmasters’ reports on Change 
to day, with reference to the state of the coal trade, were 
different in their character. In some cases, notably 
about Hamilton and Larkhall, there are orders in hand 
sufficient to keep all hands working full time. But there 
are some collieries in the Glasgow district where there is 
less doing. The prices of main, ell, and splint coals are 
difficult to maintain, although nominally without change. 
For Slamannan steam coal the inquiry is reported easier, 
but the former prices are said to be still obtainable, the 
reason of this no doubt being that the coalmasters can 
afford to be pretty independent, on account of the large 
contracts which they have at present running. Gas coal 
is said to be meeting with a dull sale, especially is that 
true of the finer qualities, which is due in great measure 
to the fact that gas companies and corporations are now 
showing a disposition to bring down the illuminating 
power of the gas, and so make a lower grade of coal do 
the service of the better sorts. The Glasgow Corporation 
Gas Committee have purchase about 200,000 tons of coal 
towards the supply for the year 1886-87, and it is under- 
stood that overhead the average price is 6d. per ton less 
than that paid last year, when the richer qualities of coal 
were purchased, as against none this year. 

Order fr Locomotive Engines.—It is reported to-day that 
Messrs. Neilson and Co., of Hydepark Locomotive Engine 
Works, have just obtained an order for twenty-one engines 
and tenders for Burmah, 


Atlantic Freights.—The Atlantic steamers sailing from 


the Clyde have advanced their freightage rates for pig 
iron to New York to 10s. per ton, and for steel blooms, 
&c., to 12s. 6d. per ton, 


Managerships in the Iron and Coal Trades, —Some 








ere | changes in certain Scotch iron and coal trade 
managerships are in process of being carried out. Mr. 
Ormiston, who has been the chief manager to the Shotts 
Iron Company for many years, has resigned his office, 
and he has been succeeded by Mr. Turnbull, of the 
Benhar Coal Company. Mr. Liddell, secretary of the 
Walkinshaw Oil Company, has been appointed to succeed 
Mr. Turnbull. 


Iron Ore Import at the Clyde.—Twenty-seven steamers 
arrived in the Clyde during the past month from Spanish 
ports, having 32,188 tons of iron ore, as against 19 steamers 
with 28,060 tons in May last year, being an increase of 
4128 tons. For the five months of this year the arrivals 
numbered 150 vessels, and the import was 189,746 tons, 
an increase of 44 vessels and 52,325 tons of Spanish ore. 
Large quantities of this ore are discharged at Port-Glas- 
gow Harbour and then taken by rail to various iron works 
and steel works in Lanarkshire. 


The Heriot-Watt College, Edinburgh.—In reorganising 
this college, which was formerly known as the Watt Insti- 
tution and School of Arts, it is recommended that a pro- 
fessor of mathematics and engineering be appointed, at a 
salary of 4001. a year, and that a handicraft instructor 
and engineer, at a salary of 130/. a year, also be appointed. 
The reorganising scheme also includes the appointment of 
a professor of chemistry at a salary of 400/. a year. 


Large Pay-off at Dumbarton.—A large number of work- 
men, including carpenters and joiners, have lately been 
gue off by Messrs. A. M‘Millan and Son, shipbuilders, 

umbarton, It seems that there is not a keel tolay down 
in the dockyard—a thing that has never occurred hitherto 
in the history of the firm, which is said to be the oldest 
on the River Clyde, (As regards age, it is just sible 
that it may be exceeded by the Greenock firm of Messrs, 
Scott and Co.) 


Testing the Tay Bridge.—Official notification was re- 
ceived some days ago that the Board of Trade officials 
intended to begin their inspection of the Tay Bridge to- 
morrow (Thursday). In view of their arrival the engineers 
conducted a series of preliminary tests on Saturday. Ten 
of the heaviest engines, equal to a weight of 730 “tons, 
were used, five on each line. In crossing the viaduct 
from Dundee to Wormit the train of engines on the eastern 
side was kept in advance of the train on the western side. 
On the return journey the two trains travelled abreast, 
and when they entered the large girders they were stoppe 
from time to time to measure the deflections. The results 
obtained were considered highly satisfactory. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

John Brown and Co., Limited.—The annual report of 
the directors of this company has been issued to the share- 
holders. The directors report that the large hydraulic 
press and other machinery for making large forgings are 
near completion, and that the 10/. 5 per cent. preference 
shares mentioned at the last meeting have been readily 
taken up to an extent more than sufficient to meet the ex- 
penditure. The directors propose to issue these shares 
at a premium of 10s. per share, with a view of reducing 
the debenture loans as opportunity occurs. The Spanish 
mines and railway are now in active opneicn, a portion 
of the profits divisible this year being derived from them. 
The collieries continue to form an important part of the 
company’s undertaking, and the gas coal produced is in in- 
creasing demand. Thenet profit forthe year is 71,808/. 15s., 
which, with the previous balance, 13,9197. 8s. 4d., makes 
the undivided profit 85,7287. 4s. 2d. In December last 
dividends were paid to the amount of 21,703/. 0s. 8d., 
and the directors now recommend the usual dividend on 
the preference shares, and 3/. per share on the ordinary 
shares, This will absorb 33,0741. 15s. It is also pro- 
posed to add 10,000/. to the reserve fund, and to carry 
forward 20,950/. 8s, 6d. The annual dividend on the 
ordinary shares will, therefore, be 5/. per share, which is 
at the rate of 6/. 133. 4d. per cent., the same as for the last 
four years, 


Hull and the Coal Trade.—-The entry of coal into Hull 
during last month was 172,000 tons ; for the corresponding 
period last year it was 123,704 tons ; increase 48,296 tons. 
There went vid river 45,536 tons, vid railway 126,424 tons. 
The total entries for the current year have been 697,472 
tons ; for the corresponding period in 1886, 490,392 tons ; 
increase for 1887, 207,080 tons. The exports for the cur- 
rent year have been 315,526 tons ; for the same period in 
1886, 177,325 tons ; increase, 139,201 tons, 


Purchase of the Sheffield Water Works by the Corporation. 
—The Water Committee of the Sheffield Corporation and 
the directors of the Sheffield Water Company have at last 
come to an agreement, by which the water works will be 
transferred to the corporation. The transfer is to take place 
on the Ist of January next, and the corporation are to 
take over the debenture debt of the company, and to 
grant to holders of preferential and ordinary shares 
annuities—to the former at the rate of 4and 5 per cent. 
for every 100/. share capital, and to the latter at the rate 
of 2 per cent. per 100/. share capital for 1888 and 1889, 
rising } per cent. every two years until 1894, and thence- 
forward the amount will be 4 per cent. The holders of 
ordinary shares may, if they choose, have a fixed annuity 
of 3/. for every 100/. from January 1, 1888, or be paid the 
sum of 82/. in cash, payable on January 1, 1888, Mr. 
Percy Blakelock, chairman and manager of the company, 
is to be paid 5000/. as compensation, and if requested by 
the corporation he is to me manager of the works at 
asalary of 1200/. per annum, Mr. B. P. Broomhead, law 
clerk to the company, is to receive 3000J. for transferring 
the property and as compensation for the loss of his office. 
Any dispute arising between the company and the cor- 
poration is to be referred to Sir John Fowler. 


q | the last few days, and above an average. 








NOTES FROM CLEVELAND AND THE 


NORTHERN COUNTIES. 
MIPDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday, although the 
regular frequenters of the market were late in putting in 
an appearance, there was a numerous attendance and 
prices were firmer than they were a week ago. No.3 
g.m.b. in second hands was quoted 34s. 6d. f.o.b. Tees, 
but makers would not accept less than 35s. Reports from 
most iron centres were more encouraging, and it is satis- 
factory to be able to add that the foreign demand con- 
tinues sence’, as.shown by the great increase in the 
exports published by the Board of Trade this year. Re- 
cently some large contracts have been placed in the North 
of England for railway material, chiefly for India, and 
there have been some fair parcels inquired for on 
American account. Shipments of pig iron from Middles- 
brough are fairly good, there having been exported this 
month 27,300 tons, as compared with 33,500 tons at the 
corresponding time last month. The hematite pig iron 
trade continues firm, and Nos. 1, 2, and 3 f.0.b. east coast 
ports are quoted 43s. 6d. to 44s. per ton, In the manu- 
factured iron trade lately there has been more activity, 
but makers still complain of low prices. Ship-plates are 
—" 10s. and angles 4. 5s. per ton, less 25 per cent. 
at works, 


The Steel Trade.—There is a continued heavy demand 
for various kinds of steel, and prices are firmer. Ship- 

lates are quoted 61, 2s. 6d. and angles 5/, 12s. 6d. per ton, 
ae 24 per cent. at works. Rails are now selling at 
4l, 2s. 6d., and 4/. 5s. per ton f.o.b. 

Engineering and Shipbuilding.—Engineers are busy and 
ironfounders are fairly well employed. Shipbuilders on 
the northern rivers are booking more orders, and the 

rospects are brighter. Since our last notice there have 

en several fine vessels launched on the Tyne, Wear, 
and Tees, 

The Coal and Coke Trades,—There is nothing worthy 
of — mention in the fuel trade. Coal is steady and 
coke firm. 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—Steam coal shipments have been active during 
Prices, under 
these circumstances, have ruled firm. The iron works 
have been well employed, but no advance has been estab- 
lished in prices. 

Bristol Port Railway and Pier.—An adjourned half- 

early meeting of this company was held on Monday, 
Mr. J. Liewellin in the chair. The principal object of 
the meeting was to receive a report from a committee of 
shareholders. This report observed: ‘‘The most im- 
portant item in the committee’s programme is the pro- 
posed extension of the railway from its present terminus 
at Hotwells to Green’s Dock, at the city end of Canon’s 
Marsh. It is believed by — such an extension, 
this company’s undertaking may be made a great factor 
in the development of the trade and port of Bristol. At 
present the old docks are under the disadvantage of being 
served by only one railway (i.e, the Great Western), 
whose lines are restricted to an isolated portion of the 
harbour, The extension proposed by the committee will 
bring the Avonmouth Docks, as also the whole of the 
Great Western and Midland Railway systems (vid the 
Clifton Extension Railway) into connection with the city 
docks; and as the corporation have Parliamentary 
powers for and propose to construct deep water berths 
and extensive quays at the terminus of the company’s 
new line (near Green’s Dock), it may fairly be assumed 
that this side of the harbour will become the most popular.” 
The report of the committee was adopted. 


The ‘‘ Imperieuse.”—The Imperieuse is being advanced 
in her refit at Portsmouth, and she will present a very dif- 
ferent appearance from what she did during her first 
experimental cruise in company with the Colossus. The 
heavy spars which were condemned by officers of the 
Excellent from a gunnery point of view, have disappeared, 
and in their place a single lofty mast has been erected 
between the funnels org oe this alteration, as sails 
have been dispensed with, will lighten the ship consider- 
ably. The torpedo ports have also been raised 3 ft., and 
the vessel has been fitted with two new pairs of boat- 
hoisting engines, and additional fan engines for the venti- 
lation of the dynamo flat. 


Shot-Firing in Mines.—A_ conference of the employers 
and workmen of Monmouthshire and South Wales will be 
held on Saturday at Cardiff to consider what steps shall 
be taken with a view of inducing the Government to 
modify the shot-firing clauses of the Mines Bill. 


South Wales Coal and Iron.—The exports of coal from 
Welsh ports in May were as follows—Foreign: Cardiff, 
645,616 tons; Newport, 182,327 tons; Swansea, 64,911 
tons; Lianelly, 5881 tons ; total (foreign), 898,735 tons. 
Coastwise : Cardiff, 105,973 tons ; Newport, 94,939 tons ; 
Swansea, 64,705 tons ; Lianelly, 6191 tons; total (coast- 
wise), 271,808 tons. it will thus be seen that the aggre- 
gate shipments of coal from Welsh ports, foreign and 
coastwise, in May, were 1,170,543 tons. The iron and 
steel shipments of the month were: Cardiff, 5123 tons ; 
Newport, 16,176 tons ; Swansea, 2213 tons ; total, 23,512 
tons. The aggregate coke shipments of the month 
amounted to 12,513 tons, while patent fuel was ex- 

rted to the te extent of 55,687 tons. In the 

rst five months of this year 3,171,996 tons of coa!s were 
shipped from Cardiff, 946,376 tons from N ewport, 340,886 
tons from Swansea, and 38,431 tons from Llanelly. The 
corresponding shipments of iron were 28,888 tons from 
Cardiff ; 113,326 tons from Newport ; and 8223 tons from 
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Swansea. The corresponding shipments of coke were 

24,395 tons from Cardiff 5 n v 

638 tons from Swansea. The corresponding shipments of 
atent fuel were 100,049 tons from Cardiff, 39,411 tons 
rom Newport, and 105,947 tons from Swansea. 


Roath Dock.—On Friday afternoon Sir W. T. Lewis, 
the manager of the Bute Dock estate, laid his last coping 


stone of the jetty in the new Roath Dock, Cardiff. 
Amongst those present were Sir W. T. Lewis, senior, 
Mr. M. M‘Connochie, London, Mr. J. W. M‘Con- 
nochie, engineer of the Bute Docks, Mr. Moses, and 
Messrs. T. Nelson and Co., &c. Mr. Moses, on behalf 
of the contractors, presented Sir William Lewis with a 
silver trowel, the handle of carved ivory being engraved 
with the Lewis crest and arms. The blade bore the 
following inscription: “To Sir William Thomas Lewis 
on the occasion of his laying’the last coping stone of the 
jetty, Roath Dock, Cardiff, June 10, 1887. Sir William 
also laid the foundation stone of the dock on the 20th of 
June, 1883. T. Nelson and Co., contractors.” 


The Telephone in the West.—The Western Counties and 
South Wales Telephone Company has successfully nego- 
tiated the purchase of the business of a telephone com- 
pany formed in 1879 in Swansea, and the subscribers are 
now added to the list of the Swansea Exchange, of the 
Swansea interlocal district, of the as company. 
This district of interlocal exchanges embraces the populous 
centres of Swansea, Llanelly, Landore, Cardiff, Ponty- 
pridd, &c., to Swansea and Llanelly. The trunk lines 
connecting Swansea with the various other towns—Cardiff, 
Newport, Bristol, &c.—are charged at low rates ; and the 
exchange rates are, for a year’s agreement, 12/. ; for a four 
year’s agreement, 11/. ; and 107. per annum if the agree- 
ment is signed for seven years for anywhere within a 
mile radius of the company’s exchanges. 


A New Colliery.—On Monday a start was made in sink- 
ing a new colliery belonging to Mr. T. Taylor (Ponty- 
pridd), near Llantwit Fardas station. The taking com- 
prises about 170 acres of No. 2 and No. 3 Llantwit coal. 








MISCELLANEA. 


Tue torpedo experiments on the Resistance have been 
resumed. On Monday 95 1b. of gun-cotton were exploded 
in contact with the hull and sunk the ship. 


The Abyssinia, the first steamer of the new line between 
Vancouver and Yokohama, has arrived at the former port. 
Her captain is of opinion that the passage may be made 
in ten days, 


Preparations are being made at Pola to launch the 
armour-plated vessel Crown Prince Rudolph, which will 
be one of the finest in the Austrian navy. It is a central 
citadel barbette ship, with 12 in. plates, and engines of 
6500 horse-power. 


The Nottingham Suburban Railway Company has been 
formed with a capital of 250,000/., to construct a double 
line of railway, forming a direct route along the eastern 
side of the borough between the Nottingham and the 
Daybrook stations of the Great Northern Railway. 


On Tuesday last the Committee of the House of Com- 
mons appointed to inquire into the Army and Nav 
Estimates, held its first sitting, Lord Randolph Churchill 

resided, and Mr. Knox, the Accountant-General of the 
War Office, gave evidence. 


The weekly output of iron in the United States amounted 
on June 1 to 100,000 tons, against 138,000 tons on May 1. 
The Connellsville coke strikes in the United States are 
reducing the value of the weekly production of iron by 
750,000 dols., besides causing the curtailment of various 
manufactures, 


The gross receipts of the twenty-two principal railways 
in the United Kingdom for the week ended June 5, 
amounted, on 15,4214 miles, to 1,311,696/., and for the 
corresponding period of 1886, on 15,306} miles, to 
1,191,706/., an increase of 115 miles, or 0.7 per cent., 
and an increase of 119,990/., or 10 per cent. 


The Anglo-American Brush Electric Light Corporation 
has decided to admit one pupil free of a premium to their 
works, The vacancy is from time to time to be filled up 
by nomination of the City Guilds Institute, under the 
recommendation of Professor Ayrton and Professor 
Silvanus Thompson, and subject to some epecial condi- 
tions of eligibility. Mr. John Rance, Jun., has been 
nominated accordingly. 


The Indian trade and navigation reports for April, com- 
pared with those for April of last year, show a net increase 
in the value of imports of 19,12,778 rupees, and an increase 
in every item of import except yarns and textile fabrics, 
which decreased by over 13 lakhs. The net increase in 
exports was 32,70,649 rupees, and every item showed an 
increase except chemicals, drugs medicines, narcotics, 
and dyeing and tanning materials, which decreased by 
upwards of 17 iakhs. 


We are informed that the railway and armour-clad train 
which is so cleverly used during the “‘attack on the 
bridge” at the Military Tournament, Royal Agricultural 
Hall, was supplied by Messrs, Kerr, Stuart, and Co., of 
London and Glasgow. The railway being fitted with 
their improved automatic joint enables the Royal Engi- 
neers to lay the line with marvellous rapidity. The line 
is quite rigid under the weight of the engine and train, 
notwithstanding the fact that 9in. of tan intervene be- 
tween the sleepers and floor. 


According to ‘‘ Duncan’s Tramway Manual,” the growth 
of tramway enterprise in the United Kingdom is almost 


3363 tons from Newport; and | to 605. 





stationary. Laat yearthe additional expenditureamounted 

,0002., but only 17,0007. was added to the gross 
receipts, while the net receipts show a decrease of 
of 29,0007. Mr. Duncan states that most large towns in 
this country are now supplied with tramways. In London 
the opposition offered to new enterprises is very strong ; 
and probably, likewise, the power of purchase given to 
local bodies deters capitalists from investing their money 
in new enterprises. 


The annual report of Young’s Paraffin} Light Company 
shows a debit balance of 42,3257. The directors state that 
the prices of mineral oil products reached during the year 
the lowest point ever touched, and the difference to the 
company compared with the previous year is 80,000/. In 
view of the financial position of the company, the directors 
propose to make a call of 10s., which will bring the shares 
to o. leaving uncalled 11. This will give a total 
capital of 712,500/. The shares of the company, which 
were selling in the month of January at about 9/., went 
down to 35s. 


On Wednesday night, the 8th inst., some very interest- 
ing experiments were made on board H.M.S. Hero at 
Chatham, with the object of affording the dockyard and 
naval officers an opportunity of comparing the respective 
beams of light thrown from two projectors, the one bein 
fitted with a Mangin mirror and the other with Ronal 
A. Scott’s new mirror. The experiments appeared to be 
conclusively in favour of the latter both as regards in- 
tensity and colour of beam. These trials were specially 
sanctioned by the Lords of the Admiralty owing to the 
favourable reports received from the Portsmouth officers, 
who have had Mr. Scott’s mirror under trial. 


During the Agricultural Show at Chelmsford on the 
7th and 8th inst., Messrs. R. E. Crompton and Co. 
gratuitously lighted the main street of the village by a 
circuit of about two miles. Twelve Crompton lamps were 
used, the power being supplied by asmall Marshall engine. 
The insulated wires were carried down the street on ropes 
fastened from chimney to chimney. The lamps were also 
supported by ropes, and made a very effective combination 
with the numerous brightly-coloured flags with which 
Chelmsford was decorated. The whole work was done in 
thirty-seven working hours, the fire escape being used for 
fixing the lamps. 


Mr. Northcote stated last week in the House of Com- 
mons that no 43-ton gun broke down at the proof butts at 
Woolwich on or about the 28th of August, 1885. On the 
26th of August a vent slide failed, but this did not put 
the gun out of action and a new vent slide was fitted on 
in half a minute. Changes have been made both in the 
design and specification of the 12-in. breechloading guns 
since their original design in 1881, and these changes were 
necessary. - Two additions are being made to Marks I. 
and II, 12 in. breechloading guns with the view of bring- 
ing them into conformity with the steel guns of new design. 
They are being chase-hooped, and that part of the bore 
specially attacked by the gas is being lined. The guns are 
believed to be perfectly serviceable. 


The Times states that for a long time past contracts for 
best Staffordshire iron have meeair gone into the hands 
of iron merchants, some of whom, in order to secure the 
orders at cheap prices, offered iron equal to Staffordshire 

uality which they often bought in other districts and on 
the Continent, protecting themselves under cover of their 
own brand, A large War Office contract for bar and plate 
iron has been divided between the New British Iron Com- 
pany, of Corngreaves Works, near Dudley, and the Sneds- 
hill Iron Company, Oakengates, Shropshire, both old- 
established concerns. The War Office authorities in their 
latest contract, in addition to dividing it between actual 
manufacturers, have exercised their discretion between 
makers of the ordinary grade and the higher grades of 
iron. 


The Times gives details of a system of electric propul- 
sion for tramcars by Mr. Jarman, of 82, Kellett-road, 
Brixton. The success of the experiments previously made 
with a working model has led to the adaptation of Mr. 
Jarman’s system to a forty-six-passenger tramcar, a trial 
of which was recently made at Brixton. The electric 
motor is placed under the tramcar between the axles, and 
the storage battery is distributed under the seats of the 
car. Excessive heating is prevented by means of two 
armatures, which are fitted on one axle. One of these 
armatures drives the car in one direction and the other 
propels it in the contrary direction. The storage battery 
consists of 70 E.P.S. cells, the contents being 195 ampére- 
hours, or equal to a run of about 20 miles. The weight of 
the car with its electro-motor and storage battery com- 
ey is about 5 tons 6 ewt., the car itself weighing 3 tons. 

he line is laid with a curve of 43 ft. radius, which was 
easily traversed on trial, and an incline of 1 in 40, which 
was readily mounted. In running upon the level at a fair 
eyed the car was pulled up dead in half its length, and 
showed itself to be well under the control of the driver. 


According to M. Emile Levasseur, the United Kingdom 
has the largest number of great cities of any country in 
the world, excluding China, as to the census of which we 
have really no trustworthy information. The United 
Kingdom has no fewer than twenty-seven towns each 
with a population of more than 100,000 inhabitants. The 
yy of these twenty-seven towns amounts to 

287,000, being about 264 per cent- of the whole popula- 
tion of the kingdom. India has the next largest number, 
twenty-two; but the population of the twenty-two towns 
is only 4,506,000, and the proportion to the whole popula- 
tion of the Indian Empire is only a little over 1? per cent. 
Next comes the United States of America with twenty 
towns, having an aggregate population of 4,753,000, being 
just about 9 per cent. of the total population of the union. 





The German Empire ranks fourth. It has seventeen 
towns with a population each exceeding 100,000. The 
aggregate population is 4,302,000, and the proportion to 
the total population is a little under 9} percent. Italy 
ranks fifth with eleven towns each having a population 
of over 100,000, aggregating 1,970,000, and forming a little 
under 7 per cent. of the total population of the kingdom. 
France comes only sixth with ten large towns having an 
ate population of 3,904,000, forming a little over 
105 per cent. of the population; and then comes 
Russia with nine large towns having an agregate popu- 
lation of 2,906,000, being 3} per cent. of the total 
gw Spain and Austria-Hungary have each 
ve large towns, the aggregate population amounting 
to 8 per cent. of the entire Spanish population, but 
to a little under 4 per cent. of the Austro-Hungarian 
population. Belgium has four towns with over 100,000 
people, having an aggregate population of 871,000, and the 
proportion to the total population is 15} per cent.; and 
= Netherlands a ery have es ‘on towns, 
@ aggregate population of the one being 16? per cent. 
of the whole, and the other being only 4? per cent. of 
the whole. 





FOREIGN AND COLONIAL NOTES. 


Petroleum at Amsterdam.—A. huge iron reservoir is 
being built at a remote spot in the outer harbour of 
Amsterdam for the storage of petroleum. It is calculated 
to hold nearly 1,740,000 gallons. The petroleum will be 
brought direct from Southern Russia in vessels specially 
constructed for the purpose. 


Queensland Harbours and Rivers. — Works on the 
Brisbane and in Brisbane Bay are proceeding satis- 
factorily. A survey is being made of the Logan to ascer- 
tain the amount of work which will have to be undertaken 
for the removal of obstructions to navigation. Thedredge 
Bremer is at work in the boat passage and the Clamshell 
dredge has been removed to the Albert to dredge banks 
silted up during the recent floods. The Platypus, after 
doing some useful work in the Brisbane, is now at Glad- 
stone. A basin is to be formed at the wharf at that part 
to enable cattle vessels to lie alongside without grounding, 
and also to enable loading to take place at both wharves 
with ease. Later on the Platypus will leave Gladstone 
for Townsville, where she will resume her work of dredg- 
ing the channel between the breakwaters. An extension 
of the eastern breakwater and the work of removing 
rocks in Ross Creek have been commenced by~the con- 
tractors. The dredge Lytton has been removed from 
Bundaberg to Maryborough, where she will go on the slip 
for overhaul prior to her transfer to Mackay. The dredge 
Maryborough, in the Sandy Island Straits, and the dredge 
Saurian in the Fitzroy, have continued to do good work. 
Hurricanes and floods have seriously affected the beds of 
the Norman and the Albert, and they will be re-surveyed 
before certain information required by Sir John Coode is 
sent to that gentleman. 


Water in New Mexico.—It has been ascertained that by 
sinking wells an abundance of water can be obtained in 
aha of New Mexico until now avoided by ranchmen. 

any valleys are accordingly now expected to fill up 
with inhabitants under a proper system of irrigation. 


Water Supply of New York.—The proposed great 
Quaker “ny dam, near the mouth of the Croton, designed 
to increase the water supply of New York, will prove to 
be a costly structure. . Church, the chief engineer, 
has raised his estimate to nearly 1,400,000/., including 
240,000/. for the purchase of land. 


Victorian Railways.—The Victorian Railway Commis- 
sioners have accepted a tender of Mr. R. Grant, amount- 
ing to 25,8467. 18s 7d., for the construction of a line from 
Numurkah to Nathalia. The amount of the tender is 
below the departmental estimate of the cost of the work. 


Tasmanian Shipbuilding.—The first iron ship ever built 
in Tasmania has been launched from the yards of Messrs. 
Kennedy and Son, Battery Point, Hobart-street. It is a 
large dredge, intended to be used in deepening the 
Mersey. 


Gas at Paris.—The aggregate revenue of the Parisian 
Company for Lighting and Heating by Gas in the firat 
three months of this year amounted to 918,444/., as com- 
pared with 896,981/. in the corresponding period of 1886, 
showing an increase of 21,463/. this year. 


New South Wales Railway System.—A Scotsman who 
is sending home an account of his first impressions of 
Australasia speaks of the railway system of New South 
Wales as wretched. Mostof the clerical staff have got 
their appointments, he says, through political influence, 
and the mismanagement of the railways is a byword in 
the colony. As an instance which came under bis own 
notice, he says he wished to travel between two great 
terminal stations, and asked for a ticket in the mail train, 
with permission to stop at an intermediate station, which 
was refused. He asked to see the manager, who graciously 
gave him a special permit to break his journey, and also 
ordered the express train for the following day to be 
specially stopped at the station to pickhim up. The writer 
left the manager’s office quite jubilant, but was surprised 
inno mean degree to find on the back of the ticket which 
he had purchased: “ This journey may be broken at 
any station on the route ;” and on arriving at the inter- 
mediate station he found that the express train stopped 
there regularly. Actually the general manager, the 
sub-manager, and their clerks, did not know their 
own train regulations. The railways, which are Govern- 
ment property, do not pay, even although the fares are 
higher than at home, and the trains seem to be always 
well filled. 
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EXHIBITS AT THE MANCHESTER EXHIBITION. 








100-TON TESTING MACHINE, BY MESSRS, DANIEL ADAMSON AND CO,, DUKINFIELD. (For Description, see page 564.) 
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METAL-SAWING MACHINE, BY MESSRS. CRAVEN BROTHERS, MANCHESTER. (For Description, see page 567.) 

















METAL-SAWING MACHINE, BY MESSRS. SMITH AND COVENTRY, MANCHESTER. (For Description, see page 567.) 
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NOTICES OF MEETINGS. 

PuysicaL Soorsry.—Saturday, June 25th, at3p.m. ‘Note on 
Magnetic Resistance,” by Professor W. E. Ayrton, F.R.S., and 
Professor J. Perry, F.R.S. ‘‘On Sounding Coils,” by Mr. W. 
Stroud, D.Sc., and Mr. J. Wertheimer, F.R.S. “On Comparing 
Capacities,” by Mr. W, E. Rimington. ‘‘ On the Effects of som. 
of Temperature in Twisting or Untwisting Wires which have 
suffered Permanent Torsion,” by Mr. Herbert Tomlinson. “On 
Permanent Magnet Ammeters and Volt-Meters with invariable 
Sensibility,” by Professor W. E. Ayrton, F.R.S., and Professor J. 
Perry, F.R.S, 

CHESTERFIELD AND MIDLAND Counties INSTITUTION OF ENGINEERS. 
—Saturday, 18th June, at 2.45 p.m. Annual general meeting at 
the Stephenson Memorial Hall, Chesterfield. The election of 
officers for the year 1887-8, will be determined by scrutineers of 
the voting popes appointed by the ting ew b 
elected by ballot will be announced. The general report of the 
Council, and their finance report, with abstract of the audited 
accounts of the past year, will be presented. The following sub- 
jects will be open for discussion: The Proposed Technical Educa- 
tion Scheme for Classes and Lectures at and in connection with 
University College, Nottingham. ‘ Notes on the Report of the 
Royal Commissioners on Accidentsin Mines,” by Mr. A. H. Stokes, 








‘‘ Kirkland and Barnett’s Apparatug for preventing: Overwinding 
in Collieries,” by Messrs. Kirkland and Barnett, The following 
paper will be read or taken as read: ‘A simple Safety Blasting 
Cartridge for use in Mines,” by Mr. W. H. Routledge. 
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AGRICULTURAL ENGINEERING. 

In another column we give the details of a new 
departure in the trial and exhibition of agricultural 
machinery, the effects of which will perhaps be 
more far reaching than would at first sight appear 
probable. It is no new thing for us to say that 
exhibitions, shows, and displays of various kinds 
have grown into an intolerable nuisance. Amongst 
no class of people has this been more forcibly 
brought home than the makers of agricultural 
machinery. For a long time past the cry has been 
bitter, if not loud, against the trouble, anxiety, 
and expense of transporting enormous weights of 
machinery, often to remote parts of the country, in 
order that firms might be represented by their 
manufactures at the various shows. In old days, 
when competition amongst manufacturing engineers 
was not so keen, and, we must add, when ‘‘the 
shows,” as a rule, were more energetically and in- 
telligently conducted, the trouble and expense of 
exhibiting and competing were less thought of; 
but now there is little credit or profit to be ob- 
tained in return for the ever increasing expense. 

It is no doubt to a great extent, by reason of 
these facts, that some manufacturers of agricultural 
machinery have determined to take the exhibition 
of their productions in their own hands, and the 
first result has been the display made by the im- 
portant firm of Messrs, John Fowler and Co., of 
Leeds, an account of which appears on another 
page of this issue. The result is one that might 
easily have been foreseen, and, indeed, it is re- 
markable that engineers of such high standing as 
the leading makers of agricultural machinery, and 
with such large sums embarked in their establish- 
ments, should, for so long a time, have resigned 
the control of their affairs to the guidance of the 
councils of the agricultural societies. In speaking 
thus we of course only refer to the engineering 
aspect of the case, and those of our readers who are 
most interested in this question will have little 
difficulty in determining the individual cases to 
which our remarks more especially apply. 

Under these circumstances the English agri- 
cultural engineers are much to be congratulated on 
the success of the experiment so courageously 
attempted by the great Leeds firm. It was certainly 
a bold step to take, but, as is so generally the case, 
courage has commanded success. To invite a 
numerous and influential company to view opera- 
tions based on the productions of only one firm, 
many of the guests necessarily having to travel long 


6 | distances, was in itself no small risk ; but in the 


present case the difficulties to be overcome were 
increased by local circumstances. In the first place 
Messrs. Fowler were unable to get a field for their 
operations excepting at a considerable distance— 
some six or seven miles—from their works, and 
having secured their ground it proved as unsuitable 
for the work to be proposed as could well have been 
selected. When we say unsuitable we use the word 
from the manufacturer’s point of view, for it could 
only have been a sublime trust in the excellence of 
their gear that could have led the firm to have 
undertaken the Brobdingnagian ploughing opera- 
tion of turning furrows 30in. deep and 24in. wide 
in such a yellow clay as is not often matched, and 
which we have never seen surpassed in stiffness. 

It is, we believe, an open secret that other firms 
of repute purpose following the initiative thus set, 
and for our own part we look on the change as one 
most welcome. Those who have followed our notices 
of the various agricultural shows that have been 
reported of late years, do not want to be told that 
there has been a lamentable falling off in interest, 
from an engineering point of view, from the former 
standard of excellence. That good results have 
followed from past trials is without dispute ; we 
need only refer to the Wolverhampton show in 1871, 
and the Cardiff show of 1872 to bear us out in this 
respect. The engineering world has for some time 
been living in hope that there might be a return to 
former excellence, but the present outlook for the 
proposed trials at the forthcoming Newcastle meet- 
ing has shown the doubtfulness of these expecta- 





tions, and the manufacturing firms cannot help 
being at last convinced that it is high time they 
ee management of their affairs into their own 

It must be confessed, however, that the course of 
events is not altogether due to a want of knowledge, 
or want of flexibility, on the part of the councils of 
agricultural shows. It is, in a + part, due to 
the natural order of things that the requirements of 
exhibiting firms, and, as naturally follows, those 
of their customers, should have outgrown the accom- 
modation provided. In the case of a would-be 
purchaser of machinery, there is so much to see 
within so short a space of time, that the seeker after 
knowledge becomes bewildered by the very multi- 
tude of exhibits put before him. Again, the time 
of exhibitors is so taken up, often to a great extent 
by those who merely wish to gratify their curiosity, 
that the bond fide customer frequently gets but 
scant recognition. From the manufacturer's point 
of view, it is necessary to disorganise the whole 
course of the natural order of business. Many 
responsible members of the staff must be on the 
ground, and in addition to this, there is the great 
expense to which we have already referred, of trans- 
porting large quantities of machinery over long 
distances, both by road and rail. There are many 
firms, and those too of high standing, who of late 
years would gladly have exchanged the figures 
placed in their balance-sheets to show expenses for 
those representing their annual profits, and there is 
no reason why this state of things should continue. 
Messrs. Fowler’s experiment has shown how farmore 
satisfactory isa ‘‘ private view.” From all who were 
assembled on the trial ground last Tuesday, and they 
included a large proportion of those best able to 
judge, we heard but one opinion, and that testified 
the unqualified success of the show. It may be urged 
in favour of the old order of things that such large 
fields of spectators will not be insured when there is 
only the productions of one firm to attract ; but then 
again it may be questioned whether quality in such 
cases is to any great extent commensurate with 
magnitude. The purchase of agricultural machinery 
is not like buying a walking-stick or a pair of boots. 
Large sums are involved in such transactions, and 
the most valuable customers will be those least 
likely to grudge any extra trouble in making their 
selection. The new departure will no doubt bear 
somewhat hardly on firms of lower standing, for 
they will no longer be able to compensate for in- 
feriority of their productions by vociferousness in 
extolling their imaginary excellencies. But this is 
an aspect of the case not altogether to be regretted ; 
forin the present day of keen foreign competition 
the extinction of inferior firms, few as their numbers 
fortunately are, is probably inevitable. The pur- 
chasers, too, especially those of limited experience, 
will not be slow to appreciate the advantages of an 
unhurried inspection and deliberate choice. 

In short, from whatever point of view we antici- 
pate the effects of Messrs. Fowler’s experiment, 
we see no reason for anything but hope that the 
effect will be beneficial to the engineering industry 
of the country at large and the agricultural com- 
munity in general. 





THE NEW EXPLOSIVE. 

A Most important and interesting series of ex- 
periments was carried out on Tuesday last at the 
School of Military Engineering, Chatham, under 
the superintendence of Major Sale, R.E., and in 
presence of Lieutenant-General Sir John Stokes, 
K.C.B., R.E., Admiral Colomb, Major Cundill, 
R.A., Her Majesty’s Inspector of Explosives, and 
a large gathering of other officers and gentlemen. 

The new German explosive, Roburite, belongs to 
what is known as the Sprengel class or type, being 
a mixture of two substances, neither of which 
separately possesses explosive properties ; in this 
case both components are solid, and the resulting 
mixture has a sandy granular appearance, some- 
what resembling the commonest yellow sugar. 
Roburite is the invention of Dr. Carl Roth, an 
eminent German chemist and analyst, who claims 
for it the following advantages over other explo- 
sives : 

1, That the two components are perfectly harm- 
less and inert separately, so that they can be stored 
and transported without any restriction whatever. 

2. That even when mixed or ground up together 
in an ordinary coffee, cement, or flour mill, the 
mixture is perfectly safe to handle and use, as 
neither percussion, friction, nor the application of 
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an ignited or heated body will cause it to explode ; 
this can only be effected by using a detonator 
charged with fulminate of mercury. 

3. That, when detonated, roburite produces 
neither spark nor flame, and will not, therefore, 
ignite firedamp nor coal dust in mines. Dr. Roth 
states that this point was decided by the trials of 
the Imperial German Commission upon Accidents 
in Mines, and that, in consequence, this explosive 
is now being introduced into the coal-mining 
regions of Germany, as affording absolute safety to 
the men employed. 

4. The amount of noxious gases produced by its 
explosion is so infinitesimal, that for this reason 
alone it is superior to other explosives in common 
use for longitudinal and deep mining work. The 
report from a mine in Westphalia, with shafts 
about 1500 ft. deep, states with reference to 
roburite: ‘‘The men are not inconvenienced by 
the gases, and experience no difficulty whatever in 
breathing the moment after a shot has been fired, 
and they resume their labour at once. 

5. Roburite is not subject to deterioration 
through climatic variations of temperature. It 
should be kept dry, but if it becomes damp, its 
strength can be safely restored by drying. 

The object of the trials was to test roburite in 
comparison with gun-cotton, dynamite, and blast- 
ing gelatine. The programme of the experiments 
actually carried out was as follows : 

A. Safety Tests.—After being ground through a 
small.hand-mill, the substance was struck direct 
and glancing blows with heavy hammers upon iron 
plates, without any result. Flame was then 
applied to a portion of it by means of ashort length 
of Bickford fuze, but without igniting the mass; 
thrusting a red-hot iron from a portable forge into 
the roburite caused only slow combustion and crepi- 
tation locally, which ceased when the iron was 
withdrawn. When a quantity was put on the forge 
fire it merely burnt away like an ordinary com- 
bustible. Dr. Roth wished to fire a powder charge 
in contact with the roburite, but it was considered 
that the above-named tests were more severe. 

B. Tests on Mild Steel Plates 2 ft. 6 in. by 2 ft. 
6in., and of various thicknesses. These plates 
were supplied by the Patent Shaft and Axletree 
Company, Limited, and were laid flat in shallow 
trenches, a hollow being left underneath the central 
portion of each plate; heavy timber balks were 
stacked around each square trench with the object 
of showing the comparative dispersive force of each 
explosive. 

I. Three pounds each of dynamite and roburite 
were placed on the centre of plates 2 in. thick, 
some sandy loam being piled loosely on top. The 
results of detonation were that the dynamite pro- 
duced a dent in centre of plate 1? in. deep; the 
indentation produced by the roburite was about 
14 in. deep, but the bulge appeared to have a wider 
area than in the former case. 

II. Five pounds each of roburite and gun-cotton 
were then exploded upon the same plates, with the 
result that in the former case the plate was smashed 
into four tolerably equal pieces, while the gun-cotton 
made a breach through the centre of the plate some- 
what resembling that which would be caused by the 
penetration of a large projectile ; the diameter of 
the hole was roughly 12in., with five radial 
fissures almost reaching the edges, the longest 
15 in., the plate being at the same time bent into 
the shape of a pack saddle; this would seem to 
have been a remarkably tough piece of metal. The 
timber balks were scattered in all directions. 

III. Eight pounds each of dynamite and roburite 
were then detonated upon plates 3 in. thick. The 
dynamite caused an indentation 2} in. in maximum 
depth, while the roburite gave a bulge 3 in. deep 
in the centre, and of a larger area, reaching ap- 
parently almost to the corners of the plate. 

IV. This series of tests was concluded by explod- 
ing 12 1b. each of roburite and gun-cotton on plates 
4 in, thick, rather more loam being heaped on top 
of each. Tho roburite caused a wide indentation 
1{ in. deep in centre, while the tremendous local 
force of the gun-cotton was exemplified in a striking 
manner ; in addition to an indentation 34 in. in 
greatest depth, a small crack appeared to extend 
right through the plate, this crack corresponding 
with one edge of the lowest slab of gun-cotton, the 
rectangular shape of which could be clearly seen 
indented on the steel plate, the depth being }in. at 
the crack and } in. along the other edges of the 
slab. There is a circular hole drilled in the slab of 
wet gun-cotton to receive a small cylindrical disc of 





dry gun-cotton, as a primer, and the position of this 
disc was marked by a circular hollow in the steel 
plate 4 in. deep in centre. 

C. Blasting or Mining Test in Brichwork.— Three 
holes, each +4 in, in diameter and 18 in. in horizontal 
depth, were drilled in the solid brickwork of the 
counterscarp wall, and were respectively charged with 
2 oz. of gun-cotton, blasting gelatine, and roburite ; 
the holes were then tamped with loam in the ordi- 
nary manner, and fired by means of short lengths 
of Bickford fuze. The gun-cotton produced no 
apparent effect upon the brickwork, but Major Sale 
was of opinion that the hole must have been open, 
or very weak, at the back. The blasting gelatine 
produced violent local action, displacing the brick 
through which the hole had been bored and the 
four adjacent to it; there was aslight bulge in the 
wall, the cracks extending radially from 10 in. to 
12in. The roburite exhibited a more widespread 
rending action upon the wall, the radius of distur- 
bance being 15 in. or more, and the bulge being 
also greater. Rather larger charges of each ex- 
plosive would have afforded a more satisfactory 
comparison. . 

D. Ground Mines.—Ten pounds each of gun- 
cotton, blasting gelatine, and roburite were loaded 
into holes in the bottom of the ditch 4 ft. deep by 
8 in. in diameter, filled up with sand, and slightly 
tamped. The explosion of these charges cast up 
tremendous fountains of loam and sand, and re- 
sulted in the following craters: Gun-cotton, 
10 ft. 6 in. wide by 1 ft. 84 in. deep; gelatine, 
14 ft. 6 in. wide by 3 ft. 7 in. deep; roburite, 
12 ft. 3in. wide by 2 ft. 9 in. deep. The explosion 
of the gun-cotton mine appeared to cause great local 
action, but it will be seen that the area and depth 
of its crater was considerably less than that caused 
by the roburite, which again must yield the palm, 
in this instance, to the blasting gelatine. It is, 
however, to be remarked that these mines had been 
placed much too close to one another, so that their 
craters crossed ; this would give whichever charge 
was the last to explode a certain advantage. 

In summing up the results of the foregoing ex- 
periments, we must bear in mind the great diffi- 
culty—we had almost said the impossibility—of 
obtaining any absolute standard of comparison of 
the relative strengths of two or more explosives. 
Each will seem to prove itself superior for certain 
purposes. Judged, however, by any standard of 
comparison, it appears that the new explosive has 
acquitted itself very well, and—especially when we 
consider its absolute safety—must have a great 
future before it. Roburite has shown itself to be 
in some respects more powerful than dynamite, to 
which it is likely to prove a serious rival in the in- 
dustrial field, although the latter has the proverbial 
advantage of strong possession of the ground. An 
important element in the struggle for ascendency 
will be the price at which roburite can be supplied, 
as compared with dynamite, and this will be, we 
understand, strongly in favour of the new sub- 
stance. 

As regards the military application of explosives, 
there is nothing in the results of these trials to 
disturb the firm conviction of our Government that 
gun-cotton is the best adapted for torpedo charges, 
submarine mining, and hasty demolitions of all 
kinds. Its superiority in local force to dynamite, 
when employed without any confinement, is once 
more strikingly demonstrated, to say nothing of 
the far greater safety of wet cotton, and its appli- 
cability for use under water with no other con- 
finement than that of a net to keep the slabs 
together. But although quite outside the scope of 
Tuesday’s experiments, the great power and perfect 
safety of roburite seem eminently to fit it for use as 
a bursting charge for shells, into which its granular 
form would allow it to be conveniently loaded. 
Much stronger than any picric powder, and doubt- 
less better able to withstand the concussion of the 
discharge of the gun, an extended series of trials 
would be necessary to determine the best mode of 
so employing it. 





THE STEAM PLOUGH WORKS, LEEDS. 

On Tuesday last the great Leeds manufacturing 
fire of agricultural machinery invited a somewhat 
numerous party of gentlemen to take part in a 
trial of steam ploughs and other implements which 
are produced by this firm. The majority of 
Messrs. Fowler’s guests started from London in the 
morning, a special train having been chartered for 


the purpose, 





On arriving at the works the party was welcomed 
by Mr. David Greig, the late senior partner of the 
firm, who has become, under the new limited 
liability constitution of the company, the managing 
director. The other members of the firm, who now 
constitute the company, were also present. A tour 
of the works was at once organised, under the 
guidance of Mr. Greig. But before proceeding to 
describe what was seen, it will be as well to give a 
brief retrospect of the origin of the firm, taking our 
details from a small pamphlet that was distributed 
amongst the visitors. 

It would seem that it is rather more than thirty 
years since the late Mr. John Fowler began to practi- 
cally turn his attention to the question of ploughing 
by steam power. In 1856 he read a paper at the 
Society of Arts on ‘‘ Steam Cultivation,” in which 
he advocated the use of the steam engine for 
ploughing operations. Naturally he met with a 
great deal of opposition from the agricultural com- 
munity ; and the manner in which this has been 
overcome, amongst intelligent men, is now a matter 
of history. Mr. Fowler at first was in favour of 
adhering to the previously advocated system of 
working with a single engine, ploughing backwards 
and forwards by means of anchors. It was, how- 
ever, soon discovered that though this system was 
cheaper, it was not so effective as ploughing be- 
tween two engines traversing the headlands and 
hauling the implements to and fro between them. 
In 1859, Mr. Hewetson, of the then firm of Messrs. 
Kitson and Hewetson, invited Mr. Fowler to come 
to Leeds; and, the invitation having been ac- 
cepted, a start was made in a corner of Messrs. 
Kitson and Hewetson’s works. It was at this time 
that Mr. David Greig joined Mr. Fowler, so that 
the present head of the existing works has been 
connected with the enterprise from the first. The 
corner of Messrs. Kitson’s works was, however, 
soon found too small for Mr. Fowler’s and Mr. 
Greig’s growing operations, and in 1862 some of the 
ground on which the present establishment is built 
was purchased. In 1864, Mr. Greig, who was in 
Egypt at the time, had the misfortune to lose his 
fellow worker, but in spite of this calamity the 
establishment went on and prospered under Mr. 
Greig’s vigorous leadership, backed up by the as- 
sistance of his able partners, until it has assumed 
the important position it now holds amongst the 
engineering works of the country. 

The works of Messrs. Fowler are in that part of 
the town known as Hunslet, and are divided into 
two parts by the Leathby-road. The south side 
contains the principal shops, and in fact nearly the 
whole of the manufacturing portion. The visitors 
were first conducted into the yard round which are 
stored various heavy parts of machinery kept in 
stock ready to be sent out in case of breakages or 
otherwise. Like all other well-organised establish- 
ments, Messrs. Fowler have a system of continu- 
ously bringing their material forward as it is worked 
up. For instance, all the bar iron, angles, plates, 
&c., are taken in at the south side of the premises 
where the railway runs on to the works, and from 
thence it travels forward until it reaches the dis- 
tributing department; the aim being to make 
no parts traverse the same ground twice, thus sav- 
ing unnecessary labour. 

The drawing, clerical, and private offices are of 
large size, as might be expected from the extensive 
nature of the company’s transactions (there are six 
other establishments in various parts of the globe), 
but otherwise they do not call for special attention. 
Thesame may be said of the pattern-making shops, 
which are placed close by, but which, however, 
contain some good examples of wood-workirg machi- 
nery. From the pattern shop we pass to a depart- 
ment of the works which to a great extent is self- 
contained. This is set apart for the supply of 
duplicate parts wanted on emergency in case of 
mishaps to machinery in the field or elsewhere. 
Messrs. Fowler fully recognise the urgency of such 
cases, and therefore set this section of their works 
apart, so that their customers may not be annoyed 
by vexatious delays. Thus, however busy the 
manufacturing part of the works may be as a whole, 
repair orders are never thrust on one side ; on the 
other hand this department may be in full swing of 
business, working double shifts, whilst other parts 
are comparatively slack. In this section are the 
usual machine tools and appliances necessary in 
connection with them. 

The plough erecting shop is one of the chief 
buildings of the works. It isa substantial structure 
about 70 yards long by 17 yards wide. Agricul- 
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tural implements of all kinds are put together here, 
the parts being assembled from the various other 
departments. There are six sets of portable hy- 
draulic rivetters with the usual pumps and accu- 
mulators. Amongst various other tools we noticed 
in our necessarily hurried survey a multiple drill 
by Shepherd, Hill, and Co., arranged specially for 
drilling wagon frames in six holes without shifting 
work. There were several Fowler’s mole ploughs 
in course of construction here. This is an imple- 
ment which the visitors had an opportunity of 
seeing in operation later in the day. Another 
notable tool was a large combined edge-planing and 
slotting machine, by J. Buckton and Co., of a size 
one does not often see outside a large marine engi- 
neering shop. The horizontal traverse is 45 ft. and 
the vertical traverse 12ft. It is automatic in all 
movements. One of the principal jobs in hand in 
this shop was a pair of vertical engines that are 
being constructed for the electric lighting plant 
that is in course of installation at the Govern- 
ment Small Arms Factory at Enfield Lock. The 
castings for the cylinders of these were in the shop 
ready to be machined. They were certainly very 
excellent examples of foundry practice, the high- 
pressure cylinders especially being complicated 
castings. There are two high and one low-pressure 
cylinder to each pair of engines. The low-pressure 
cylinders have ordinary double-ported slide valves, 
but the high-pressure cylinders have piston valves. 
The valve casing is separate from the cylinder 
excepting for the connecting passages. The whole 
is cast together in loam in each case. In one part 
of this erecting shop, which in spite of its name is 
by no means confined to ploughs, stationary, loco- 
motive, and other agricultural engines are erected. 
A small locomotive for the Government to be used 
in the construction of fortifications attracted atten- 
tion. It has been constructed to the designs of Major 
English, and has the radial and universal bogie 
which has been introduced by him and which we 
lately illustrated. Beyond were several semi- 
portable and stationary engines in course of erec- 
tion. A convertible traction engine and steam 
roller attracted attention. In this the fore carriage 
can be removed and the solid rollers substituted, 
the fore part of the boiler being arranged to facili- 
tate the conversion. 

It will be convenient here to notice a double 
tipping wagon that was shown to the visitors 
although it was not in thisshop. In this wagon 
the power of the traction engine used for draught 
is utilised for tipping. A short length of rope is 
coiled round a barrel under the wagon. The outer 
end is attached to the engine, and on the engine 
being started the uncoiling of the rope from the 
barrel actuates chains, which in turn raise certain 
levers, thus tilting the body of the wagon to either 
side as desired. ‘The motion can naturally be taken, 
if desired, from the winding drum of the engine. 

The smithy at Messrs. Fowler’s works is also a 
large building 60 yards long by 35 yards wide, in 
which are all the appliances usual in a well-appointed 
shop of this description. The visitors, amongst other 
things, were shown the method of converting rolled 
channel steel into frames for light railway wagons. 
These are simply bent in a hydraulic press, and 
sawn to gauge by a hot iron saw. In this part of 
the smithy were four steam hammers used prin- 
cipally for stamping. Cranks are also bent in this 
part. There are the usual furnaces and open 
hearths, together with Ryder forging machines, 
nut and bolt machines, &c. In the other half of 
this shop the lighter work is carried on. There are 
here sixty fires and some ‘furnaces, eight lighter 
steam hammers, shearing and punching machines, 
saws, Olivers, &c. 

The boiler house was the next object of in- 
spection. Here were seen seven multitubular 
boilers, which are loaded to 1001b. The system of 
stoking is well arranged. The railway coal trucks 
run on toa gantry in front of the boilers and dis- 
charge the coal into the hoppers of the automatic 
stokers fixed to each furnace. The feed is carried 
on by means of revolving bars. 

The light tool shop is situated close by, and is 
comprised within the galleries running round the 
stores for finished parts. The brass finishing is 
carried on at one end in proximity to the brass 
foundry. Here are the light machine tools, in- 
cluding screwing machines by Smith, Beacock, and 
Tannett, and Shepherd, Hill, and Co.'s nut-finish- 
ing machines. The productions of this establish- 
ment are often somewhat varied, so that template 
work cannot be carried on to the same extent in 





—— where the staple articles are reproductions. 
till Messrs. Fowler have introduced a good many 
copying machines, and the system will no doubt 
receive further extension as time goes on. The 
heavy tool shop is a building 60 yards square, 
the whole area being crowded by machine tools of 
all descriptions. Amongst the special tools we 
noticed a treble-geared face-plate lathe arranged for 
turning and boring the heavy wrought-iron road 
wheels for traction engines and a flywheel lathe to 
take 20ft., both byShepherd, Hill, and Co. There is a 
combined table planing and slotting machine, by 
Smith, Beacock, and Tannett, to take frames up to 
20 ft. The shop is served by wire rope overhead 
cranes run with Fowler’s clip pulleys. The arrange- 
ment of combined heating apparatus and tramway 
lines is worth attention. The hot-water pipes for 
the former purpose are set in a trench in usual 
way, and the cast-iron gratings used for covers have 
grooves cast in them which serve for tram lines. 
In the further part of the shop there are several 
fine tools in the shape of drilling machines, slot 
drills for keyways, &c. Twist drills are used 
sharpened by one of Smith and Coventry’s twist 
drill gritstone machines. The excellence and truth 
of some of the work shown bears evidence to the 
success of this system. 

The boiler shop is 240 ft. by 54 ft. The atten- 
tion paid to this part of Messrs. Fowler’s work is 
well known, their boilers always being a special 
point. In this department some of the visitors 
who were the first to arrive were shown the method 
of making the heavy 8ft. wheels for traction engines. 
Heavy T iron bars are welded into rings which are 
put in a furnace, and then trued between vertical 
rolls. Two of these rings are placed together and 
connected by wrapping plates rivetting on outside. 
The spokes are afterwards rivetted on to the webs 
of the T iron rings and a boss is cast on in the 
foundry. In the boiler shop there is a very com- 
plete hydraulic flanging and rivetting plant on 
Tweddell’s system. There are of course punching 
and shearing machines, the former for ironwork 
only, plate edge planers, all edges being trimmed 
off, rolls, &c. There is a special firebox drilling 
machine by Buckton and Co. for more expeditiously 
drilling through foundation rings, &c., and plates 
in one operation, and also a novel machine de- 
signed and made on the works for tapping two 
firebox shells at one operation. The large hy- 
draulic rivetter will take 8 ft. in the gap. 

One of Buckton’s elliptical fire-hole machines, a 
tubeplate holing machine, drilling machines, and 
various other tools and appliances complete the 
equipment in this shop. Messrs. Fowler make all 
their own rivets, and their practice is to give very 
deep heads in order to give a better distribution of 
metal and also allow of a better chance of the rivet 
completely filling the hole in closing. To this 
end the rivet as made is given a high conical head 
and the cupping tool is semi-elliptical in section. 

There is a second ‘‘ boiler shop” so-called, where, 
however, little boiler-work is now done, it being 
occupied with tank-making and other rougher 
work. A good deal of wheel-rivetting is done here. 
Beyond are five annealing ovens each with a capa- 
city of 5 tons, and next to these another battery of 
boilers arranged in a similar manner to those 
already described. 

The foundry is 67 yards long by 33 yards wide. 
There are two centre cupolas of the ordinary type of 
5 tons collective capacity per hour. There are two 
smaller cupolas always in blast for lighter castings. 
There are nine hydraulic jib cranes and a 50-ton 
Goliath. We have already referred to the excellence 
of Messrs. Fowler’s castings, and the secret of it is 
found in the care bestowed upon the moulding and 
construction and drying of cores, &c. For lighter 
castings machine moulding is largely used. Culti- 
vator points are an important feature, and form a 
good example of what can be done by a well-organised 
reproduction. They are chilled on one face, and 
are cast with a chilled core. The moulds are 
arranged on a circular dwarf platform. The bottom 
box is achilled mould, and the top box is ma- 
chine moulded. Each man has his own job, and 
the pouring ladle is always circulating round. The 
points vary between 10 1b. and 20 lb., and 1600 
have been produced in one day by five men. The 
moulding machines are arranged at one end of the 
foundry. The two principal are for spur gear and 
flywheels. They are worked by hydraulic power, 
and mould up to 6 ft. in diameter. 

The other departments do not call for an 
special mention, There is a grinding shop with 





ten stones and two emery wheels, the usual pattern 
and other stores, and various minor offices. The 
wire rope making department contains the usual 
machines. As our readers are aware the ploughing 
ropes produced by this firm are altogether excep- 
tional in their characteristics. The friction of the 
rope on the ground, especially when stones abound, 
necessitates hardness, and of course great tensile 
strength is required: At the same time, the rope 
must be flexible, otherwise it would be useless and 
unreliable. The success with which Messrs. Fowler 
have combined these qualities is well known. 

After an inspection of the producing department, 
the visitors were taken to the large building which 
serves as a store and forwarding department. Here 
were a number of traction and road-rolling engines, 
stationary, portable, and air-compressing engines, 
and other productions of the firm. A circular light 
railway is laid down here over which a small loco- 
motive dragged a train of trucks at a pace that 
spoke well for the nerves of the driver. 

After lunch the visitors started for the spot where 
the practical trials‘of machinery were to be carried 
on. After adrive of seven miles a field of what 
turned out to be a remarkably stiff yellow clay was 
reached. At the further end of this were two of 
Fowler’s 16 horse-power compound ploughing 
engines fitted with the firm’s patent winding drums 
for the double engine system of cultivation. They 
have two speeds, the change being effected by clutch 
and bevel gearing. The boilers work to 1501b., 
although we should judge there is some lati- 
tude allowed in this respect on special occasions. 
There are also two speeds for locomotion. The 
most striking operation of the day was taken 
first. Attached to these engines by the wind- 
ing rope was an implement described as a 
‘*single-furrow vine plough.” This was a balance 
plough of especially strong construction, as will be 
easily understood when we state that its work was 
to turn a furrow 3 ft. deep and 2 ft. wide. This it 
did successfully in the remarkably stiff soil of 
which thetrial ground wascomposed. It was estimated 
that the engine was exerting 100 horse-power during 
the operation. The skaifes are of cast steel and 
have renewable bar stee! points. It has subsoil 
tines and renewable points to work 6 in. below the 
bottom furrow. The ground after this ploughing 
was over was a really remarkable sight. What the 
owner will do with it is difficult to conjecture, as 
neither the soil nor the climate round Leeds are 
suitable for vine growing. It may be said, however, 
that it would be difficult to spoil such a field as that 
experimented on. 

The next machine shown was a two-furrow deep 
plough to work furrows 20in. by 20in. It is de- 
signed for heavy land where deep ploughing is neces- 
sary. It was fitted with stilts for lifting the plough 
out of the land for moving into fresh ground. 
The operations here were also successful. Both 
these ploughs were, of course, run with the slow 
driving speed. The third implement tried was a 
mole plough, which is used for cutting a drain 
without disturbing the surface beyond making a 
single cut which soon grows up again. This imple- 
ment we described and illustrated some time ago. 
It appears now coming into more extensive use, 
Messrs. Fowler having several in hand. 

The fourth trial attracted a good deal of interest. 
It was made with a new cultivator, which has been 
designed to work between rows of vines or canes. 
The rows are laid ata distance apart of 6 ft. 7 in., 
and two rows are subjected to the action of the 
cultivator at one operation, the rope being led up 
the interval between two rows, and down the ad- 
jacent interval. One part of the rope acts as the 
pulling rope, and the other as the tail rope, and 
when the implement has made one traverse the two 
exchange offices automatically, the tail rope be- 
coming the pulling rope. The lifting of the imple- 
ment is effected by the traction of wheels driving 
ratchet wheels on their bosses, which engage with 
pawls actuated by a hand lever under the control of 
the ploughman. The tilling points can, by these 
means, be quickly lifted and dropped as the man in 
charge finds it desirable. The earth may either 
be banked against the plants or thrown away from 
them, according to the frames employed. 

The fifth trial showed the capabilities of a turn- 
ing harrow, which is an implement combining to a 
certain extent the characteristics of a cultivator 
and aharrow. It covers a width of 15 ft., and is 
used to follow on land which in the previous autumn 
has been subjected to thorough treatment from a 
steam plough or cultivator, Sometimes lighter 
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harrows are hung behind the implement to smooth 
thee soil after its passage. 

The next implement trial was a ridging plough, 
which was not driven by the two 16 horse-power 
compound engines employed in the previous trials, 
but by a pair of 4 horse- power single -cylinder 
engines, which had been specially constructed for 
sugar cultivation in the island of Java. Owing to 
local circumstances, particularly to the construction 
of the bridges, these engines had to be very light, 
but by the arrangement of the gear they were made 
to give an equal pull on the rope with the 8 horse- 
power engine, but at a slower speed, of course, so 
that they can undertake ploughing operations on 
the usual scale, as well as the lighter operations of 
clearing sugar canes and vines. The plough is also 
designed to serve many purposes ; it can be used 
as a single and double-furrow plough, also as a 
ridger, working from 4 ft. 6 in. wide to 5 ft., and 
as a subsoil plough and cultivator. It will work a 
furrow 12 in. deep, and subsoil 6 in. deeper. 

In the next trial an implement was shown which 
attracted great interest from the spectators, and 
elicited much admiration. It was a combined cul- 
tivator, roller, and harrow, and it finished the land 
at one operation, leaving it ready for the reception 
of the seed. Its sphere of operation is mainly 
confined to dry soil, and therefore it is chiefly ap- 
plicable to spring and after harvest work, and at 
either of these times it gives economical and useful 
results. After the cultivator has broken’ up the 
ground, the roller, either of the flat, Crosskill, or 
Cambridge type, follows and rolls or consolidates 
it, and finally the drag harrows complete the opera- 
tion, the tines being placed as close together as in 
an ordinary harrow. It is claimed that the harrow 
alone is equal to ordinary horse cultivation. The 
implement is carried on rollers, so that it does not 
sink into the land, and the roller not only breaks 
the clods, but consolidates the soil into good con- 
dition as a seed bed. From thirty to forty acres 
can be done per day. 

The trials concluded with a specimen of plough- 
ing done with single-engine tackle on the round- 
about system. The plough was of the five-furrow 
English type, and was fitted with the antibalance 
gear, which we have already noticed in connection 
with the last Smithfield Show. The object of this 
gear, we may remind our readers, is to throw the 
preponderance of weight on the end of the plough 
which is, for the time being, in the soil. This is 
done by shifting the carrying wheels along the 
frame, the action taking place automatically each 
time the motion of the rope is reversed. The plough 
used on Tuesday last cut furrows 10 in. deep, 
the width being capable of being varied by means 
of a wedge placed on the side of the frame from 
8}in. to 10$in. This plough can be fitted with 
digging breasts, and it is stated that it then effects 
a tillage quite equal to spade husbandry. 

The operations were witnessed by a large number 
of agriculturists from the neighbouring counties, 
and by several representatives of the colonies and 
foreign countries. 





THE STUDY OF ROTATIVE BODIES. 

Mr. J. Wimsuurst has recently made another 
application of his influence machine which may 
have useful practical results, 

It is well known that the duration of the electrical 
discharge, whether it be a flash of lightning or the 
spark from a machine, a condenser, or an induction 
cvil, lasts but a small fraction of a second. The 
impression made on the retina is not, however, of 
so evanescent a character. The duration of dis- 


charge does not exceed the opoath of a second, 


whilst the retinal impression varies from one-tenth 
to one-fourth of a second, and may, according to 
the careful experiments of Plateau, even last one- 
half a second. It is in conséquence of this per- 
sistency that a series of separate impressions are 
blended into one, producing thereby all the effect 
of absolute continuity. . 

On the other hand, a very rapidly moving body 
when illuminated for an exceedingly brief period of 
time must appear clearly delineated and perfectly 
stationary, because the duration of the illumination 
is but a small fraction of the time occupied by any 
part of the body in moving from any one position to 
the next following. Hence the clearness with which 
each of the coloured sectors of a revolving Newton’s 
disc appears when lit up by an electric discharge. 

Mr. Wimshurst has turned these observations to 
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which may be eminently useful in studying the 
behaviour of any machine or body while in a state 
of very rapid motion. 

The beauty of the arrangement is its great 
simplicity and the facility with which it may be 
adapted to any rotating body whatever. The whole 
novelty lies in the construction of what’ may be 
called the commutator. In its simplest form this 
consists of a copper wire twisted round the spindle 
of the rotating machine, and carrying at its 
extremities two small brass knobs placed at unequal 
distances from the centre of the spindle. Opposite 
these, and independent of the rotating body, is a 
second pair of knobs, which are directly connected 
to the terminals of a Wimshurst or other static elec- 
trical machine. Once in every revolution of the 
rotating body, the two pairs of balls come near 
enough to each other to allow the electric dis- 
charge from the influence machine to pass. In 
every other position the distance between the 
knobs exceeds the striking distance and no spark 
passes. Hence any desired portion of the rotating 
body is flashed into view once in every revolu- 
tion; and, owing to the instantaneous nature 
of the discharge, that particular portion which is 
illuminated appears perfectly motionless. If the 
pare of the body be increased, the frequency of 
the electric discharges will be increased in the same 
proportion, and for high speeds especially, the part 
of the rotating body under examination will be 
permanently visible and will appear absolutely 
stationary. Any other section of the machine may 
be submitted to the same analytic scrutiny by 
merely turning the commutator into the corre- 
sponding position, 

The apparatus of Mr. Wimshurst was shown last 
week at the Royal Society soirée, and subsequently 
at the Royal Institution. On both occasions it 
attracted much attention. Mr. Wimshurst used 
his box multiple plate machine, which furnished a 
current equal to the ;;5;th of an amptre with but 
very little expenditure of muscular energy. The 
discharge was so brilliant that the effects could be 
distinctly seen without lowering the gas in the 
apartment in which the experiments were made. 





NOTES. 
Leap-Ooatep Tron. 
Mr. F, J. Cramer, of Philadelphia, has brought 
out a new process of preserving iron surfaces by 





account in the construction of a piece of apparatus 


coating them with silvery lead. Lead which resists 








the action of acids such as sulphuric and hydro- 
fluoric acids is well adapted for coating metals ex- 
posed to oxidising influences. By the new process 
the rougher surfaces of the iron receive the lead as 
well as the smooth parts, and the surface is pro- 
tected while the lead endures, 


Tue SixpenNny TELEGRAMS. 

In the discussion on this subject in the House of 
Commons recently, Mr. Raikes, the Postmaster- 
General, stated that the number of telegrams sent 
for some weeks past exceeded a million per week, 
whereas under the shilling system only 700,000 to 
800,000 were sent in the same space of time. It 
was still, he said, impossible to say whether the 
sixpenny system paid its way or not ; since the in- 
creased expenditure had been considerable. During 
the next year the revenue, it was hoped, would be 
largely increased, while the expenditure would be 
reduced. The new system was yet in its infancy, 
and the outlook for the future appeared to him to 
be hopeful. 


- DEFLECTION OF SoNOROUS SIGNALS. 

The recent wreck of the s.s. Victoria near Dieppe 
has given rise to a discussion of the transmission of 
sonorous signals in the atmosphere, a problem 
studied some years ago by Professor Tyndall. M. 
Fizeau, the well-known French physicist, has com- 
municated a paper to the French Academy of 
Sciences in which he shows that there is sometimes 
a tendency for rays of sound proceeding from a 
source to curve upward; and produce what he calls 
a mirage of sound. This takes place when the tem- 
perature of the lower layers of the atmosphere is 
higher than that of the upper layers, as is fre- 
quently the case over the sea, especially during the 
night or in periods of fog. He suggests that special 
experiments should be made on this matter. 


Catmina WavEs By OIL. 

The United States Hydrographic Office have 
issued a pamphlet by Lieutenant Underwood, in 
which it is stated that mineral oil is not so effective 
for calming the waves of the sea as animal or 
vegetable oil. Mr. Underwood suggests that oil 
should be used in boarding wrecks, the boarding 
vessel running under the lee of the wreck and then 
discharging the oil. Its use, he contends, might 
save much damage to boats and ships in heavy 
weather. Two quarts of oil shed per hour are 
sufficient for this purpose if wisely used. Oil is 
most serviceable in deep water ; but even in surf or 
on a bar it may be useful. Recent experiments in 











JuNE 17, 1887.] 


ENGINEERING. 


577 








this country have also shown that oil can be 
utilised with advantage in smoothing stormy waters, 
but its application for some reason or another does 
not seem to become general. 
Lisspon Gasticut SupPty. 
Tenders have been invited by the Lisbon munici- 
pality for an extensive gaslight supply of the town. 


The contract conditions fix as follows the maxi-- 


mum rates to be charged. Gas for public purposes, 
22 reis(1.17d.) per cubic metre; gas for gas motors, 
30 reis (1.6d.) per cubic metre ; gas for private use, 
45 reis (2.4d.) per cubic metre. The contract is 
to last thirty years; after this time all gas com- 
munications laid on public roadways and streets will 
become the property of the municipality, the latter 
having at the same time the right of purchase of the 
established gas works. The contractor will be 
bound to supply electric lighting on the newly-laid 
‘‘ Avenue” without being entitled to an extra pay- 
ment. Tenders are to be delivered im Lisbon up 
to the 9th July next, and to. be accompanied by a 
deposit of 55551. It is expected that the existing 
gaslight company will be one of the competitors for 
this contract. 


Tue Exzorric Licut anD Pxanrs. 

The Winter Palace of the Czar at St. Petersburg 
is on festive occasions illuminated by electric light, 
and the paims and exotics used in decorating the 
banquetting and other rooms are believed to suffer 
from the blaze of light. The leaves turn yellow 
and dry up, then fall off. The action of the light 
is thought to be too intense and sudden on them 
after their transference from the conservatories 
where they are wintered. The late Dr. Siemens 
showed that electric light promoted the growth of 
plants, and it is difficult to understand how even 
the bright light of the Imperial galleries can have 
the reverse effect; but so it is reported. .The 
subject is, however, open to further investigation, 
as there may be other influences at work than the 
mere illumination. If it should prove to be the 
latter, the suddenness of the change from the dull 
greenhouses to the brilliant rooms may have to do 
with the problem, though it is somewhat singular 
that a similar effect has not been reported from 
other quarters. 

‘* JUBILEE ” SEaTs, 

It will be fortunate if the Jubilee celebrations 
next week pass off without serious, if not fatal, 
accidents resulting from the failure of some of the 
temporary structures erected for the accommoda- 
tion of sightseers. A stroll along the route which 
the Royal procession will follow, affords most in- 
structive lessons as to how seats and platforms 
should not be erected. In some cases, of course, 
really well-designed structures are being put up, 
while in other instances chance, or an excess of 
caution on the part of those responsible, has led to 
safety being insured at the expense of a great waste 
of material. There remain, however, but too many 
stands, the use of which, if crowded, must involve 
great risk. In some of these stands the risk arises 
from the use of too light scantlings or from insuffi- 
cient bracing to prevent swaying, while in others 
it is due to strains being imposed on parts 
of existing buildings, the strength of which 
is very problematical. In a great number of cases 
the erection of stands has evidently been entrusted 
to the ‘‘ practical” builder or jobbing carpenter, 
whose faith in the ability of a railing or balustrade 
to resist horizontal thrust and of a cement cornice 
or string course to carry heavy loads would be 
amusing if it were not likely to involve such serious 
consequences. All owners of stands which have 
not been erected under thoroughly competent advice 
and supervision are certainly incurring a most grave 
responsibility, and we desire to strongly urge upon 
them the importance of having such structures 
properly inspected—and, if necessary, strengthened 
—prior to Tuesday next. 


THE Russtan Buack SEA FLEET. 

The time is not far distant when Russia will be 
the predominant naval power in the Black Sea. 
Three out of the four ironclads of the heaviest type 
sanctioned some years ago have now been launched, 
and in another twelvemonth Russia will have 
running a squadron of ironclads surpassing anything 
that the Turks could bring against them, The last 
addition to the series, the Sinope, is very similar to 
the preceding ones. She is 339ft. long, 69 ft. 
broad, and 26ft. deep, with a displacement of 
10,180 tons. The armour, which has been manu- 
factured by Messrs. Cammell and Co., of Sheffield, 
ranges from 8in, to 16 in. in thickness, that portion 





protecting the casemates being 12in. Messrs.! 
Napier, of Glasgow, are manufacturing the engines, 
which are to reach 12,600 indicated horse-power. 
The whole of the steel used in constructing the 
vessel—nearly 3000 tons—has been supplied by the 


Bransk Steel Works, in Middle Russia. The Sinope} Englishm 


is to be armed with six 12-in. guns of Russian manu- 
facture, seven 6-in. guns, and fourteen Hotchkiss 
cannon. All four vessels when complete will be 
permanently attached to the port of Sebastopol, 
and ‘it is expected that, at the same time, the 
Russian Government will take over the shipbuild- 
ing yard of the Black Sea Steam Navigation, where 
the ironclads have been built, and make Sebastopol 
the chief dockyard of the Black Sea.. The desira- 


bility of this has been recognised for years by the 


Russian Government, which has adopted measure 
after measure for gradually carrying it out. ‘One 
of these, to which attention was called some time 
ago, provides for the removal of the commercial 
port to the north side, at a cost of a million sterling. 


SHatt Russia Leave orr Burmpine Ratiways ? 
This is the question that is now agitating the 
Russian press. Last year the Russian Government 
assigned 3,000,000/. sterling for the construction of 
railways in 1887, but the budget recently issued 
declares that, in consequence of the necessity of 
maintaining a financial equilibrium and keeping 
down the increasing deficits, there is no intention 
of assigning any sum for next year. In this manner, 
unless this unexpected declaration be cancelled, the 
construction of railways will be almost totally sus- 
pended in 1888, Against this policy the Russian 
press is now waging a crusade, predicting all manner 
of economical evils unless Russia keeps on con- 
structing railways. The most interesting contribu- 
tion to the controversy up to now is that of the 
Novoe Vremya, which publishes comparisons to 
demonstrate that, after all, Russia is not the last 
on the list of States suffering from railway deficits. 
According to this year’s budget the Russian Govern- 
ment has to pay in guarantees 39,175,177 roubles ; 
but the receipts cf the guaranteed lines will furnish 
27,532,293 roubles, leaving a deficit of 11,642,884 
roubles, or 1,164,200/, In the United States in 
1886 the authorities sold up forty-five bankrupt 
railways, representing a mileage of half that of the 
Russian railway system, and a share capital of 
170,000,000 dols. In India the Government had to 
make good 1,453,000/. in guarantees, &c., on rail- 
ways. Thus, as regards the losses on railways, 
Russia does not stand alone ; but, at the same time, 
the Novoe Vremya admits that the real loss to 
Russia is greater than it at first sight appears, as 
about 3,000,0007. have to be spent in excess years 
on interest on foreign loans raised for railway 
purposes by the State. In America, when a rail- 
way becomes bankrupt, it is sold up, and there is an 
end to the matter so far as the United States Govern- 
ment is concerned ; but in Russia the policy has been 
to allow certain railways to get into hopeless diffi- 
culties, and then for the Government to step in and 
saddle itself with the whole of the financial burden. 
The Novoe Vremya deplores this; but it omits to 
state that in most of these cases the railways were 
designed mainly for strategical purposes, and their 
fate might have been forecasted at the outset. 
Things must be bad in Russia if, at a time when 
every country is racing to build railways, the 
Government is compelled to loudly declare—‘‘ That 
we can go no further in railway construction.” 


DanisH TELEGRAPHS. 

The Great Northern Telegraph Company recently 
held its annual meeting at Copenhagen; Herr 
Tietgen, the first director, read the report. As 
was anticipated, the profit on telegrams was 
less than in the previous year, being about 
4,500,000 kroner against 5,000,000 kroner for 
1885, This is however almost counterbalanced by 
a number of accounts (repairs, salaries, interest, 
&c.), showing more favourable balances, amount- 
ing to 418,000 kroner in the aggregate than the 
year before. It was proposed and unanimously 
carried that 150,000 kroner less than in 1885 should 
be paid in dividends, so the shareholders get for 
1886, 2,025,000 kroner (or about 7} per cent.) 
against 2,175,000 kroner the previous year; 
1,000,000 kroner were added to the reserve fund, 
270,000 kroner to the amortisation fund, and 30,000 
kroner to the profit and loss account ; these three 
accounts now amount to 10,100,000 kroner. 
During the past year it had been arranged with the 
Eastern Extension Telegraph Company that the 
two companies should have only one station at 





Shanghai and one at Hong Kong, where they had 
hitherto each had separate stations. The station 
at Hong Kong was worked by the English com- 
pany with a few Danish clerks attached ; the one 
at Shanghai by the Danish company aided by a few 
ishmen. This arrangement was made for 
three years, and will no doubt prove a considerable 
saving to both companies, besides offering other 
important advantages. Of new lines one had been 
built from Mukden (Manturia) vid Kioni, and 
towards the Russian border, and another from 
Hankoo along Yantsai vid Ichang towards the 
southern province of Yunnan. The line between 
the capital of Corea and the port of Fasan, which 
it had been expected would have been completed 
by this, was not yet ready, but they expected it 
would be finished during. the present year. The 
double over-land lines between Gotherburg and 
Grislehaum in Sweden, and between St. Petersburg 
and Nystad in Finland, had both been taken in use 
during the past year. An improvement, which in 
time might be of considerable importance, was 
the introduction of Wheatstone apparatus on the 
Siberian lines, under the superintendence of the 
Danish functionaries, who were engaged by the 
Russian administration ; the Wheatstone apparatus 
had been manufactured at the company’s works 


at Copenhagen. 


On THE Errects or EXPLostivEs. 

At a recent meeting of the Royai Society of Edin- 
burgh, Professor Tait made some interesting and 
suggestive remarks on the effects of explosives—a 
pa ae having some connection with lightning 
flashes. The singular fact had been stated in 
the newspapers that an explosion of dynamite in 
the Underground Railway in London produced the 
excessively curious effect, that several persons 
within a certain range had the drum of one ear 
ruptured, while no effect was produced on the drum 
of the other ear. If he had not been thinking 
for years about the effect of lightning flashes upon 
the air, he must have set down this to newspaper 
reporting. The difference between the effect of a 
sudden explosion in the immediate neighbourhood 
of the centre at which the explosion took place, and 
the effects of the same at a moderate distance, 
might be perfectly different from one another ; and 
when examination was made of the matter from the 
physical point of view it was found that the dif- 
ference depended on this: that as long as the pro- 
jectile matter—whether it was the air itself around 
the explosive, or the materials of the explosive 
which were driving it from the centre of explosion 
—were going at a velocity greater than sound, the 
effect of their motion was precisely the same sort of 
thing as is observable in the case of a falling star. It 
compressed and immensely heated the air imme- 
diately infront. So long as it exceeded the velocity 
of sound, there could be no vibrations propagated 
beyond the limit to which the explosion had ex- 
tended, and the gases only came, as it were, into 
contact with a dead stone wall of stationary air out- 
side. The result was that the air was compressed 
and became self-luminous by the instantaneous 
compression. So it was with lightning. Up tothe 
point at which the velocity became that of sound 
there would be an ctleattias intense impulsive 
pressure, and there was great danger of very con- 
siderable damage. The question of how much force 
was required to rupture the drum of the ear was a 

uestion for physiologists. Being asked by Dr. 

allace how it was that, for explosive purposes, gun- 
powder required to be inserted into the material to 
be exploded, while dynamite was placed on the 
top, Professor Tait replied that dynamite exploded 
with great rapidity, and the consequence was that 
the gases expanded with exceeding rapidity, whereas 
gunpowder was burnt comparatively slowly, and 
produced the effects of increased pressure with 
graduated speed. If the velocity was much greater 
than that of sound there was percussion, other- 
wise there was nothing but the propagation of 
vibration. It was the difference between a wave 
and a breaker. 


Lisson HarBour AND Ramway Works, 

The works for which a concession has been lately 
granted to the Royal Railway Company are to 
bring about some considerable improvements in 
the Lisbon Harbour and the town itself. These 
will consist of : 1. Harbour improvements between 
the Caneiro d’ Alcantara and the Tower of Belem.* 
2. Development of the railway communications of 


* Bee ENGINEERING, pages 198 and 404 ante. 
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Lisbon and its neighbourhood. The harbour im- 
provements are chiefly intended for the regulation 
ofthe north shore of the Tagus between the west 
end of the river quay and the Tower of Belem, a dis- 
tance of about 11,000 ft. For this purpose a rubble 
embankment 3 ft. 3 in. wide at the top and averag- 
ing 55 ft. 10 in. width at the base, and 16 ft. 5 in. 
height, will be laid so as to form the continuation of 
the river quay downwards. The top of the embank- 
ment will be placed at low-water mark, the reclaimed 
area, which roughly estimated might be about 
198 acres, will be filled up to quay level. The pro- 
tection of this land from quay level down to low- 
water mark, a height of 19 ft. 8in., will be made 
by a pitched slope of 1:1. Along the front of the 
embankment a public roadway 98} ft. in width will 
be laid. The railway company is further to con- 
struct the St. Amaro basin, which is intended for 
the requirements of small craft, at this part of the 
town. This basin will have a depth of 9 ft. 10in. at 
low water, a water surface of 7.9 acres, and will be 
surrounded by a pitched slope of about 2630 ft. total 
length. The St. Amaro basin, together with an 
area of 14.8 acres of the reclaimed lands, will be 
handed over to the Government, the remaining 
lands becoming the property of the company. The 
railway works to be carried out are the following : 
1. A railway from Lisbon to Belem and Cascaes. 
2. A connection of the Alcantara with the east 
railway station. 3. An extensive central railway 
station joining by a double line the Lisbon-Cintra 
Railway on the west end of the town. Permission 


has also been obtained for the connection of the | ?”* 


Lisbon-Cintra and the new Lisbon-Cascaes line. 
The central railway station, which will form the 
new head station of the company, will be erected 
on the newest part of the town close to the recently 
opened avenue. On account of the considerable 
differences of level between the different parts of 
the town, the junction of the new station with the 
existing railways will require some extensive 
tunnelling work, The railway company is bound 
to conclude the above specified works within the 
comparatively short period of thirty-two months. 
This condition will require a rapidity of execution 
of works rather uncommon among public works 
in Portugal. 








ENGLISH v. AMERICAN LOCOMOTIVES. 
To THE Epitor or ENGINEERING. 

Siz,—On reading Mr. F. C. Smith’s letter in your issue 
of the 13th inst. (May) I am led to remark that, as regards 
both substance and tone, it merits the opinion i expressed 
regarding his former communication, namely, that your 
readers would regard it as a needless use of your columns 
if I were to trouble ~ with any lengthened notice of his 
letter. Nor would I now trouble you at all in reference 
to it were it not that it affords the opportunity of showing, 
once and for all, by reference to two matters alone wit 
which it deals, which are not open to question, and which 

our readers are in a position to judge of for themselves, 
con unsound Mr, Smith’s criticisms are. 

Let me take first his remarks relative to his estimate 
of the consumption of fuel by the “Gladstone” and 
** Meehan” 2 in dealing with which Mr. Smith— 
owing no doubt to his being unable to see the fallacy 
a his calculations—very materially misrepresents 
what I said in my former letter. As it is one of the 
points he has himself specially chosen for attack, he can- 
not complain of my dealing with it in reply, though the 
question in itself is not an important one ; and if it seems 
to trench somewhat, as I think it does, on valuable time 
and space, the fault does not rest with me. 

To make the matter clear, I must go back to the ori- 

inal letter in ENGINEERING of February 11th. In it Mr. 
Smith’scontention was that as the ‘‘Gladstone’s” consump- 
tion was 2.05 lb. per horse-power per hour at 43.3 miles 
per hour, her consumption would be 3.48 lb. per horse- 
power per hour at 56.6 miles per hour, on the ground that 
the resistance of trains increases as the squareof the speed. 
That it may be seen that I correctly represent him, I quote 
his own words. He said: “‘Mr. Burnett gives the 
* Gladstone’ engine’s consumption at 2,05 lb. on the same 
basis. But she was travelling at but 43.3 miles per hour, 
What she would have burned at 56.6 miles per hour—the 
8 of the ‘ Meehan’ engine—I do not know, as, under 
the circumstances, it is quite probable she could not have 
reached that speed at all, and maintained it ; but assum- 
ing that the resistance increases as the square of the 
speed, and that the consumption of fuel would have been 
in this ratio, we have 3.48 lb. per horse-power per hour 
for the ‘Gladstone’ engine, which is considerably in 
_X ~ the ‘ Meehan’ engine” (which Mr. Smith gave 
as 3 Ib.). 

LY sapenedy: as I imagined, the fallacy of this calcula- 
tion, r. Smith, however, as I have said, does not see 
it even yet, and tee as follows: ‘‘In comparing the 
resistance of the ‘Gladstone’s’ train at 43.3 miles per hour 
with the ‘Meehan’ engine’s train at 56.6 miles per 
hour, I used the well-known law that the resistance in- 
creases as the square of the velecity. If the consumption 
of fuel is in proportion to the amount of work done in Eng- 
land as it is in this country, then the assumption that 


the consumption of fuel would bein the same ratio is 
correct and reasonable.” Then Mr. Smith—apparently 
not perceiving that my query, ‘‘ Why did he not at once 
increase 2.05 as the cube of 56.6 to the cube of 43.3, and 
so have got a still higher figure for comparison?’ was 
ironical—adds : ‘‘ Mr. Burnett wants to know why I did 
not use the cube in place of the square. I would say I 
am not teaching school, and must therefore refer Mr. 
Burnett to some elementary treatise on locomotives and 
railroading.” Then, after some irrelevant matter, Mr. 
Smith writes: ‘* If the consumption of fuel is not in pro- 
portion to the work done, why does not Mr. Burnett show 
this, and not expect his mere assertion that it is ‘abso- 
lutely incorrect,’ wil] take the place of a demonstration. ” 
Strange as it may appear, Mr. Smith seems not to 
realise the fact that while the ‘‘ consumption of fuel” in 
the bulk may, of course, vary up or down “in proportion 
tu the work done,” yet the rate of ‘‘consumption per in- 
dicated horse-power” is not necessarily affected thereby. 


cede, and have never questioned—and, in fact, conceded 
in my last letteras a reasonable assumption—‘“‘ the well- 
known law,” as Mr. Smith calls it, “‘ that the resistance in- 
creases as the square of the velocity,” and concede, further, 
that (other things being the same) ‘‘ the consumption of 
fuel is in proportion to the work done in England as it is 
America,” I nevertheless deny the correctness of Mr. 
Smith’s calculation or assumption that the consumption 
of fuel per indicated horse-power is in proportion to the 
square of the speed, and consequently deny that the con- 
sumption of the ‘‘Gladstone” engine (or, indeed, any 
other engine) being 2.05 per horse-power per hour at 
43.3 miles per hour, its consumption would be 3.48 lb. at 
56.6 miles per hour. It being so, I repeat what I said in 
my last letter, as incontrovertible, that Mr. Smith’s 
process for converting the 2.05 lb. in question into 3.48 Ib. 
‘tis one of the most free-and-easy, not to say absolutely 
incorrect, ways of handling figures to make out a 
ima facie case in favour of the ‘*‘ Meehan” engine that 
could well be imagined,” and one, moreover, which, if 
Mr. Smith will pardon my saying so, is not to be found 
in any ‘‘treatise” (elementary or otherwise) ‘on locomo- 
tives and railroading,” outside the limits of his own 
library, at all events, 

Having once more exposed—and this time, as I trust, 
exposed beyond all question even by their author—the 
fallacy underlying Mr. Smith’s calculations and criticisms 
on fuel consumption, I proceed next to expose the super- 
ficiality of that gentleman’s criticisms on another point. 
Mr. Smith, in the same letter, says : ‘‘ As Mr. Burnett, 
in his communication of April 30, 1886, when he desires 
to ascertain the proportion of horse-power to the heating 
surface of an engine showing 730 horse-power, and having 
1367 square feet of heating surface, divides the 1367 by 
730, in place of dividing the 730 by 1367, I would [refer 
him to some elementary treatise on arithmetic.” I pre- 
sume he is referring to what appears at the beginning of 
the second paragraph of the ‘‘ communication” he names. 

Now what are the facts? In referring to our old friend, 
engine “‘ No. 169” on the Philadelphia and Reading Rail- 
way, I wrote: ‘‘ Before proceeding further, it may be well'to 
recapitulate the points in the performance of the American 
engine, which ‘Cleveland’ named as having, apparently, 
specially impressed him.” I then quoted ‘‘Cleveland’s” 
statement of the case verbatim, as follows: ‘An average 
horse power of 730, heating surface being 1367 ; 1.8* (sic) 
horse-power per foot of heating surface ; one horse-power 
for every 115 lb. weight, the weight of the engine being only 
84,000 lb., and the consumption of fuel being 3.55 lb. per 
horse-power ; this all in ordinary service.” In place 
of the ‘* 1.8” being my error, it was clearly on the face of 
it ‘‘ Cleveland’s” mistake. It was I who placed the (sic) 
after the ‘1.8,” and likewise added a footnote thus : 


“ (* Should be 0.54 =) ” 
1367 


Notwithstanding this, Mr. Smith, with his accustomed 
accuracy of statement and courtesy, charges me with 
‘‘ dividing the 1367 by 730 in place of dividing the 730 by 
1367,” and ‘‘ refers” me ‘‘to some elementary treatise on 
arithmetic.” A few more remarks on these rather per- 
sonal matters and I have done. 

Mr. Smith seems to imagine that when once one has 
given expression in the public press to one’s opinion on 
some subject or other of general interest, the person is 
bound for ever after to take notice of, and to treat as im- 
portant, every criticism that may be passed upon his 
writings from whomsoever the criticisms may proceed ; 
and he = to resent my not having followed him 
into the labyrinth of discursive matter into which he 
travels. Moreover, he seems to think that my having 
declined to do so justifies the use on his part of such ad- 
jectives as ‘‘ignorant,” ‘* prejudiced,” &c. Allow me to 
assure him that the opinions I have expressed regarding 
the characteristics of American locomotives in comparison 
with those of British design are based neither on prejudice 
nor ignorance, but are the outcome of actual experience 
with locomotives of both kinds working under the same 
conditions. I decline, however, to he drawn, nolens volens, 
into a useless and interminable correspondence with one 
who by marked inaccuracies of statement, and by the free 
use of needless personalities, has, as I venture to affirm, 
forfeited any claim he might otherwise have had to further 
notice, 

In conclusion I may add that whether the opinions 
T have given expression to on this subject are, or are not, 
accepted as correct in all eens matters nothing. My 
remarks have not been addressed to those who—having 
like Mr. Smith (as he himself admits) ‘“‘never had any 
experience with roe engines” —are already convinced 
of the superiority of those engines to which their know- 
ledge islimited. Suffice it for me to say here that I have 








seen no evidence or argument adduced in the course of 


I need therefore scarcely add, that while I readily con- | false 





the long correspondence on this subject to cause me to 
change in any single icular the views I expressed in 
the article, entitled ‘‘ English and American Locomotives 
Compared,” in ENGINEERING of April 2, 1886. Neverthe- 
less if Americans find the American make of locomotives 
best suited for their own appliances for manufacturing 
or conditions of railway working, and prefer to use them 
accordingly, they are quite right to do so. 
I am, Sir, your obedient servant, 
Rost. H. Burnett. 

Victoria-street, Westminster, May 19, 1887. 

P.S.—Since writing the foregoing, I have read Mr. 
Smith’s letter in your to-day’s issue (tay 20). I find no- 
thing in it tolead me to modify, but everything to confirm, 
what I have said above. I may, however, just remark in 
passing that the very extravagance of his calculations and 
deductions which make up the substance of his last letter 
afford their own refutation. 

For example, his assertion, based on calculations from 
premises, ‘‘ that in place of the English engine being 
more economical than the American engine, it is really 
two or three times more wasteful ;” that ‘‘ we have 192 
horse-power used” in revolving the wheels of ‘eight 
cars” at ‘‘a train speed of 35 miles per hour,” due to the 
fan action of the spokes, and other similar statements, are 
evidence of the romance into which he strays, and into 
which he actually a ses that I should follow him. 

The means by which he shows (?) how the shareholders 
of the London, Brighton, and South Coast Railway are to 
save exactly 248,850 dols. per annum—which at all events 
has the charm of simplicity—and the reflections he passes 
on the design of the ‘‘ Gladstone” locomotive will doubt- 
less receive due attention from the directors and officers 
of the company, although to me, personally, they are of no 
concern, 

Finally, I would caution your readers not to accept as 
reliable the various statements and opinions that are 
attributed to me, but if they take any interest in the 
matter; would refer them rather to what I have actually 
written on the subject.—R. H. B. 

May 20, 1887 


To THE Eprror oF ENGINEERING, 

Sir,—I observe in ENGINEERING of May 20 a reference 
by Mr. Smith, of Delaware, to what he terms ‘some 
—— from a road under English control—Adelaide and 

airne Railroad, South Australia—where both English 
and American engines are used side by side, which” (he 
says) ‘‘ are very conclusive.” Headds: ‘‘ It appears that 
the American engines cost 1.86d. for each 100 tons drawn 
one mile, while the English-built engine costs 2.73d. for 
each 100 tons hauled one mile.” 

Would Mr. Smith be good enough to say from what 
source the figures he refers to come, and where they are 
to be found recorded? Would he also state if they are 
authenticated by any official document issued by the South 
Australian Railway Department, of which the line named 
isa branch? At present the statement rests solely on Mr. 
Smith’s ipse dizxit. 

To me the statement seems not only at variance with 

pore experience, but also inconsistent with the pre- 
erence shown by the South Australian Government for 
locomotives of English make, as indicated by the engines 
illustrated in ENGINEERING of April 15, and there stated 
to have been recently made for the South Australian 
Railway Department by Messrs. Diibs and Co., of Glas- 
gow, to the designs of Mr, W. Thow, locomotive engineer 
to the South Australian Government. 


Yours truly, 
May 30, 1887. OBSERVER. 


To THE EpIToR OF ENGINEERING. 

Srr,—In a letter in your number for May 13, Mr. F.C. 
Smith, in referring to engine ‘No. 169” having been 
taken as an American type of engine and put in com- 
parison with an English one, says that it was an error to 
do so “because the American type of engine on a 
4ft. 8hin. gauge cannot have over 20 to 22 square feet of 
grate area.” Again, in your issue of May 27, he says the 
grate area of an engine of ‘‘the American type” is ‘‘ neces- 
sarily limited to about 18 square feet.” 

I have by me a drawing and gg ard of some ‘‘ Con- 
solidation” engines made by the Baldwin Company, of 
Philadelphia, for the 4ft. 8hin. gauge, which have 27 
square feet of grate area (9ft. 10in. long by 2ft. 9}in. 
wide, the narrow width being due to the use of the bar 
frame). Now I always understood that the ‘‘ Consolida- 
tion” engine was, par excellence, an example of the 
American type of locomotive. That it was so named as 
being the consolidation of all the recognised features of 
American ee by consent of ‘‘all the talents” in the 
American locomotive world—although it results in any- 
thing but a desirable engine for use, notwithstanding, Is 
Mr. Smith again wrong in his facts, as he acknowledges 
himself to have been in the case of ‘* No. 169,” when he 
said it was a ‘‘ Meehan” engine, or are we to look forward 
to his explaining that the ‘‘ Consolidation” engine is ‘* not 
a representative of the American type at all ?” 

If the ‘‘ Consolidation” is not of the American type, 
will Mr. Smith be good enough to specify clearly what 
forms of locomotives in use in America are and what are 
not of the American type? In his letter in ENGINEERING 
of May 27 he says that ‘‘ an engine having a four-wheeled 
truck under the front end ; four driving wheels connected 
by side rods, with the firebox extending down between 
the driving axles, which necessarily limits the yrate area to 
18 square feet ” (because of the narrowing effect of the bar 
frame), is of the American type. But are we to under- 
stand that no other engines made and used in America 
are of the American type? If not American in type, 
what are they? Ifthe points Mr, Smith names are the 
sole and essential characteristics of the American type of 
locumotive, then all distinction as regards type between 
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English and American locomotives is at an end, for there 
have been in use for the last pina | or twenty-five years 
any number of English engines with these characteristics 
wherever the conditions of working required them. For 
instance, on the North London Railway, since 1861, or 
thereabout; on the Bristol and Exeter Railway, and on 
the Tudela and Bilbao Railway, in Spain, since 1862 ; on 
the Metropolitan Railway, since 1864; on the New South 
Wales Government railways, since 1865; on the Nor- 
wegian Government railways, since 1866, and on an 
endless number of other railways in this country and 
abroad since that time. 

But Mr. Smith, unless indeed he attempts to question 
these facts, will doubtless reply: ‘‘ Quite true; but then 
the American type of locomotive has an iron (or steel) 
firebox in place of a copper one az in English practice, 
and iron tubes in place of brass ones.” In answer, I say 
that the use of iron (or steel) fireboxes and iron tubes is a 
matter dependent on the quality of the water and the 
fuel used, and cannot be regarded as constituting a type 
of locomotive; besides, they can be used any day by 
English makers if so specified by those ordering the en- 
gines. Nothing therefore remains for our American friends 
to claim (in view of Mr. Smith’s definition) as special 
to the American typical locomotive, but the old-fashioned 
bar-frame ; the placing of the slide valves outside the frames, 
an arrangement attended with the objectionable rocking- 
shaft ; the lately invented ‘‘ extended” smokebox, whic 
has already been applied in some instances by English 
makers to locomotives lately supplied to railways in 
Australia ; and cast-iron wheel centres, as a set-off to the 
cost of which engineers in this country are now using what 
is infinitely better, cast steel ones. 

Surely these minor features of American practice are 
hardly worthy of the big words that are used in praise of 
American engines by their advocates; while locomotive 
builders in this country can readily imitate American 
practice in the roughness of finish, the looseness of fit, and 
the paucity of wearing surface in the minor fittings, by 
which some saving in first cost is attained at the expense 
of maintenance—if only the users of English engines 
signify by their specifications a nay wa for these 
features, ours truly, 

Westminster, June 4, 1887. MEcHANICUS. 


To THE EpiTor oF ENGINEERING. 

Sir,—I have read with interest the opinions of your 
correspondents on the various points of difference between 
American and English locomotive practice, and shall with 
your permission make a few remarks on this subject. 

Very much has been said about the brilliant perfor- 
mances of the American passenger engine—the ‘‘ greased 
lightning” expresses beating everything on this side of the 
Atlantic. This is all very well in imagination, how far it 
is a fact will soon be evident on a comparison between 
English and American time tables. 

I quote from an American magazine published about 
eighteen months ago : 

** Tt can readily be seen that the conditions lend them- 
selves to high mean speed in England, but we have trains 
on one or two lines from New York, but notably on the 
Pennsylvania, which are as fast as the crack expresses on 
the London and North-Western or the Midland. It is 
impossible in the present rapid growth and development 
of the American railroad system that it should equal in its 
detail the perfected methods of our neighbours.’ 

The following appears as a foot-note to the same article, 
and is extracted from an English periodical and which 
there is no attempt to contradict : 

‘* As might be expected, the fastest travelling in America 
is between the two largest towns, New York and Phila- 
delphia; taking all trains both ways that make the 
journey at over 40 miles an hour, I find there are 
fourteen by the Pennsylvania, with an average speed of 
42,9 miles, and six by the Bound Brook route, with an 
average of 424 miles, Between Liverpool and Manchester, 
much smaller towns, there are fifty-two trains daily at a 
greater speed—thirty-two by the Manchester and Shef- 
field, and Lincoln Company, four averaging 514 miles, and 
twenty-eight 45% miles, and twenty by the London and 
North-Western ata speed of 45 miles. For the above com- 
parisons every train in America that has a speed of over 
40 miles an hour for any part of its course has been used ; 
but although the result is so very much in favour of the 
speed of English trains, not one-half of the latter have 
been brought into requisition. The fact is, the Americans 
do not know how slow their trains are, and it is quite 
time the idea that their ‘ lighting expresses’ and ‘ thunder- 
bolt trains’ eclipse everything else in the world was ex- 
ploded. Compared with the best trains in America, 
the English ones exceed them in speed quite 25 per cent., 
and if one goes, for instance, to anywhere more than 
500 miles from New York the comparison becomes 
absurd.” 

So much for speed. 

We have heard much about the importance of placing the 

slide valves so as to be easily accessible, and the advantage 
of having the valves on top as in the American engine. On 
this point a virtue is made of a necessity, for if they are 
not put on top where are they to be put? Clearly there 
is no other place to put them. 
_..Now take for instance Mr. Stirling’s engine recently 
illustrated in ENGINEERING ; what is to hinder the valves 
being on top in this arrangement ; it could be done easily 
enough. The fact is, that Mr. Stirling knows, as every 
experienced engineer must know, that he would “‘ avoid 
Scylla to run upon Charybdis,” and by introducing a rock- 
ing shaft give himself a constant source of trouble in place 
of an occasional difficulty in facing cylinders. 

Mr. Smith us an American is at once struck on 
arriving in England at the “lameness” of the English 
locomotive’s exhaust. He must be badly in want of some- 
thing to say against the English locomotive to state this, 





because if the English locomotive compares so favourably 
with the American—and it has been shown again and 
again that it does—must there not be some superiority in 
the English machine to give such results in spite of bad or 
indifferent valve setting? And when we are told that we 
cannot get a result as good from a link motion worked on 
to the valve spindle direct as the Americans can by the 
use of a rock shaft, the absurdity of these statements is 
at once evident, and requires no further notice. 

I notice with surprise Mr. D. Joy’s remarks at the 
Mechanical Engineers’ meeting, as reported in your issue 
of May 20th, and it is evident from what that gentleman 
stated that his remarks had been materially misrepre- 
sented. Comment is superfluous. 

Mr. Smith quotes figures from Mr. J. S. Jean’s book : 


Fuel. Wages. Repairs, &c. 
English engines ... 7.2 8.6 7.8 
American ,, 4.6 3.6 4.6 


The cost of fuel depends on the price as well as the 
uantity used, and varies so much in different localities 
that no comparison can be made. 

The cost of oe ny grey on the rate of wages more 
— anything else, and you may make comparisons as 
ollows : 


English engine, wages 240 p.c. higher than American. 


em »  repairsonly 170 * » 


Showing at once on taking the proportion the great 
economy of the English engine in repairs as compared 
with the American. 

As for Mr. Smith’s deductions from the same figures, 
no reasonable man would for a moment think that of two 
engines, each made with equal care and differing only in 
a few minor points, such as the one having bar and the 
other plate frames, one steel the other copper fireboxes, 
the one would cost twice as much to operate as the other. 
Figures are of no use if not properly applied, and when 
they mean anything mean nothing, 

I have by me the report of Mr. Grimshaw’s paper, ‘‘ To 
Chicago in Eighteen Hours,” read at the Franklin Insti- 
tute, April, 1884, and find from the discussion upon it 
that the Joy gear was practically untried in America at 
a time when scores of English locomotives had been fitted 
with it, and when it had been used for colonial and several 
engines made in England for foreign railways. This offers 
an instance of the readiness of English engineers to adopt 
new ideas, and although several be, ey ae have gone back 
to the old gear, they did not scruple to make important 
alterations in their designs to suit the new gear. On the 
other hand, the Joy gear might be applied to existing 
American engines without any important changes in con- 
struction, and with the advantage of dispensing with the 
rocking shaft, 

Now about wheel centres. Whatever may be said of 
the merits of cast-iron centres it is very suggestive that 
one eminent American engineer, in his latest engines, 
follows the English system and adopts the wrought-iron 
_— centres, I refer to Mr, Strong, of Lehigh Valley 

ilroad. 

As regards cast-iron eccentric straps, I know of several 
firms that make no other sort. The writer has great faith 
in cast iron as a material for wearing well, and would 
recommend its universal adoption for this purpose ; not 
only is the first cost less, but it will wear twice as long as 
the best bronze that can be made. As for patent metals 
there is no comparison. 

Much has been urged about making parts inter- 
changeable. This is only a matter of extreme care in 
working to template and gauge where a good fit is re- 
quired ; but it is far oftener done by making things fit 
easily, and we English are not the greatest sinners in that 
respect, 

s for replacing, say, a connecting-rod to an engine 
that has been at work some years, it may content some to 
select one out of stock and put on without further trouble, 
but I think the proper way would be to fit the brasses 
specially to suit the wear of pins, &c. 

Tn conclusion I may state that it is not my desire to say 
anything against American locomotive practice, but when 
I find a lot of statements strung together without regard to 
the peculiar conditions which modify each case, and with 
the evident intention to discredit and injure, if possible, 
the British engineering interest, I may protest against 
such misrepresentations and ask that the question may be 
discussed in a straightforward and gentlemanly way, so 
that the advocates of both American and British prac- 
tice may be enabled to make proper comparison, and 
which is the only way to make such a discussion pro- 
fitable. 4 am, Sir. yours faithfully, 

Lilleshall, May 25, 1887. H. M 








HELICAL JOINTS FOR BOILERS. 
To THe Eprtor or ENGINEERING, 

Sir,—In your issue of June 10, Mr. James Caine 
seems to arrogate to himself the gift of prophecy, for 
although he acknowledges he had not seen Professors 
Alexander and Thomson’s book on ‘‘ Applied Me- 
chanics,” yet he says he ‘“‘has an opinion their work 
would give a few more hints to me—hints worthy of my 
attention.” Very possibly he may be true, but I think he 
would pay Messrs. A. and T. a greater compliment if he 
invested in a copy of the said work, and when he receives 
an addition to his knowledge as a natural consequence, let 
him kindly recommend the work to his friends, _ 

Mr. James Caine seems to place some emphasis on the 
word hints, I revere the motto “‘ Honour to whom honour 
is due,” and I am never ashamed to acknowledge that I 
have been benefitted by a hint when I had received it. Mr. 
Caine’s first letter appeared at what I may call the “ tail- 
end” of the discussion on helical joints for boilers. So 
that it is quite possible Mr. Caine may have received 





hints enough before he entered into the correspondence. 
It is quite evident Mr. Caine cannot get on without hints, 
evidenced by his last letter, in which his proof of the 
axiomatical proposition that the radial pressure acting on 
the concave, not convex, surface of a cylindrical vessel 
should be referred normal to a plane coincidiug with the 
diameter, is very good. But Mr. Caine-wrongs me in 
stating that I seem to hold to the opinion that the calcula- 
tion for the bursting pressure of cylindrical boilers should 
be based on the concave surface instead of the surface of 
the plane coinciding with the diameter. Surely Mr. Caine 
does not wish to have your es invaded with the 
notorious corrugated piston fallacy, which has been 
thrashed in the columns of The Engineer some twenty or 
twenty-five years ago. 

I believe the late Sir William Fairbairn was the first to 
remind and point out that cylindrical flues subjected to 
collapsing pressure were relatively weaker when long 
than when short, when of same diameter and thickness ; 
hence the application of ‘* bowling rings,” and corru- 
gated furnaces, and I believe also that he pointed out 
that long cylindrical boilers were weaker to resist trans- 
verse internal pressure than short ones of same dia- 
meter and thickness—both these assertions are conceded, 
and the Board of Trade levy a fine on long cylindrical 
boilers, That being so, was my reason for the selection of 
a boiler of one long and one diameter, for I maintain that in 
the case of a double-ended boiler where the axial length 
exceeds the transverse, such means a further preponde- 
rance of strength of the circumferential seams over the 
longitudinal, and a corresponding reduction of the angle 
contained by the resultant and the diagonal seam, ergo, 
imparting an increment of strength to the diagonal seam. 

ork, June 11, 1887. R. HARTLAND. 








SUBMARINE NAVIGATION. 
To THE EpITor oF ENGINEERING. 

Str,—The writer of the peregranhs on “Submarine 
Navigation” in your issue of the 13th ult., p. 453, has 
fallen into error in regard to the boat which, he says, is 
mainly the invention of Lieutenant Zalinski. 

No person but the present writer pretends to have in- 
vented anything connected with it. Lieutenant Zalinski 
has already corrected the mistake of some newspapers 
that credited him with being the inventor. 

It was not to be fitted with a gun like that illustrated 
in your issue of April 15, or even built on the same sys- 
tem, but with one invented by the writer, capable of 
throwing the same projectile nearly twice as far with the 
same quantity of compressed air. The range of the new 
boat-gun will be one mile, Its maximum and mean pres- 
sures will be 2000 lb. and 1693 lb. ; initial pressure, 1000 lb. 
The tension of the firing charge will be raised in a small 
fraction of a second from 1000 lb. to 2000 lb. per square 
inch. For ranges under 200 yards submarine projectiles 
having high velocities are to be employed ; they are to be 
either self-attaching or contact torpedoes, according to 
the range. 

Long before the gun at Fort Lafayette was even thought 
of, the writer experimented with what was probably the 
first successful submarine boat, and fitted it with a 9 in. 
ea gun, 104 ft. long, that shot 120 lb. projectiles 

50 yards over the surface of the water, and 40 yards, in a 
straight line, under water. The range over water could 
have been increased to 500 yards by substituting a larger 
firing valve, the one employed having been much too 
small. The air pressure was 450 lb. per square inch. 

The boat welcomes pursuit instead of evading it, but 
endeavours to avoid locomotive torpedoes and quick- 
firing guns. For this purpose it is made to dive quickly, 
and need never apprehend running against the bottom, 
wherever a ship can float, no matter how steep be the 
angle of descent. 

he camera lucida on a telescope tube is not held over 
water during the submerged run, nor does the boat depend 
on the compass to hold her course in a straight line. The 
compass is employed to give the ‘‘ bearing” of the ship 
attacked, and the camera is employed only twice, for a 
few seconds at a time, in a one-mile run, and also while 
aiming. 

The conning tower is submerged when one mile from 
the enemy. ‘The air reservoirs are to hold 1000 lb. pres- 
sure instead of 70 lb. Towing, spar, locomotive, counter- 
mining, or projectile torpedoes can be employed with 
equal facility, although projectiles are preferred. Sta- 
tionary mines can be planted, removed, or destroyed, and 
the most thoroughly defended harbour may be entered 
without risk by this boat, and her three tonsof projectile 
by ey disposed of to the test advantage, 

he boat mentioned is the fourth built for the writer. 
Experiments with the first one, built in 1877, demon- 
strated the advantage of having provided reserve buoy- 
ancy, proved the necessity of being able to dive quickly 
and s ted the means of doing so, The second, built 
in 1879, embodied the results of experience gained with 
the first, proved the impracticability of ordinary methods 
of steering under water, the uselessness of all known 
methods of attaching torpedoes, the possibility of em- 
ploying the submarine gun for throwing torpedoes 
over, as well as under, water, and the importance of 
speed, handiness, and independence of a station. About 
forty running dives were made with this boat ; its longest 
time of submergence being 24 hours. The length of time 
it could remain submerged depended on how long the 
crew could endure confinement in the small cabin. 

The third boat, a 16 ft. working model, was built to test 
new apparatus for steering in a straight line under water, 
which could not be applied to its predecessor ; also to test 
the efficiency of new projectile attaching and towing tor- 
pedoes and a new motor. The motor was not built; the 
new steering gear acted perfectly, and experiments were 
not completed with the torpedoes. 
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The fourth boat, which your correspondent credits 
‘* mainly” to Lieutenant Zalinski, isa rough experimental 
composite boat built to obtain information on a few 
points, It is not completed and probably never will be. 
The new aren gun can have a mean firing pres- 
sure of 8000 lb. per square inch, this pressure heing raised 
in a moment from an initial of 2000 lb. A New York 
company is negotiating for its | mecaenpre 
ours sincerely. 
Joun P. Hottanp. 
250, West 143rd-street, New York, N.Y., 
une 8, 1887, 





ON THE LENGTH OF RAILWAY SLEEPERS. 
To THE Eprtor or ENGINEERING. 

Sm,—In the course of a friendly controversy which I 
omer 8 had with a railway contractor of long experience, 
the following question was raised: ‘‘Why do English 
engineers use such long sleepers and not shorter ones as 
on some of the best American lines?’ This induced me 
to go into the matter, and as the result may be of some 
interest to your readers, perhaps you will kindly insert 
the mye 4 short investigation : 

Let S in the annexed figure denote the unknown length 


x # 
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of the sleeper, y the variable overlap, i.ce., the length be- 
yond the centre of the rail, and the greatest load. 
Assuming the pressure on the ballast to be evenly distri- 
buted over the whole length, and hearing in mind that 
the section of the sleeper is constant, the theoreticall 
most economical length will manifestly be the one which 
will produce the same moments at the centre and under 
the chairs. Hence the value of y may be found from the 
following equation : 


W Beery Reo. ae et AES pugs 
2*4 ale v)= eget ta 
or, g 
-jty=-8, 
and hence ; c 
=f. 1 
1=(-a44/5) 
ce 
y= .2078, 
Yo= -1,207 8. 


The first of these values is the same as that found by 
Professor Reuleaux ; the other clearly refers to the oppo- 
site end of the beam. 

In the case of the English standard gauge the economi- 
cal length of the sleeper would be 


S=4.94+27=8.36 ft., 


or 8 ft, 44 in, in round figures, which can be easily re- 
membered. Sleepers of the length at present in use are, 
therefore, not economical. It may be argued, however, 
that as our beam is not a theoretically rigid, but an elastic 
body, the pressure will not be uniformly distributed on 
the ballast, and the value of y will therefore be somewhat 
greater in reality. But, on the other hand, it may be 
urged that as the sleeper is stronger at the centre than 
under the chairs, where its strength is greatly reduced on 
account of the destruction of the fibre by trenails and 
spikes, it is advisable to make the overlap thentes in order 
to reduce the momentum at the weaker point, 

The gentleman above referred to pr for the 
shorter sleeper a section of 11 in. by 54 in, Such a width 


would give a pressure of __-_ =, 
gi pressure 8.36 x73 130 W per square 
foot of ballast, as against —__—-__._ =, 
» a8 again a2 x78 145 W in the case 
of a sleeper of the dimensions at present in use, The 
ressure per square foot of ballast is therefore somewhat 
ess in the case of the sleeper now pro . The moment 
of inertia is greater on account of the increased width 
and depth, 

The cubic contents of the shorter sleeper are 3.5 cubic 
feet as against 3,1 cubic feet of the one now in use; i.e., 
more than 11 per cent. in excess. But, on the other 
hand, there would be a slight saving on account of the 
reduced width of the ballast, &c,, and a material gain in 
consequence of the narrower width of formation, which 
could be adopted with shorter sisepers. This saving would 
pany, exceed the small cost for extra timber when the 

nks or cuttings are heavy, 

To recapitulate, cogent of the dimensions now pro- 
posed, t.¢., 8 ft. 44 in. by 11 in, by 54 in., are in every 
respect stronger and more economical than those at 
present in use on English railways. 


Yours truly. 
Hull, June 10, 1887. L, L. K. 





NUTS FOR BEARING BOLTS. 
To THE Eprror oF ENGINEERING. 

Srr,—Your correspondent, ‘* A Chief Engineer,” seems 
to think there is something new in his plan of adjusting 
bearings. I used the same plan when second engineer of 
the P. and O, s,s. Nepaul twelve years ago. On joining 
the vessel before her first voyage I had a mark put on the 
point of the bolts of main bearings, crank-pins, and cross. 





heads, and the circumference of the nuts divided into 
inches and eighths. The bearings were always a 
ened down hard on the shaft, then slacked back a 
given amount, and the liners adjusted so that the 
nuts were tightened down hard at the proper place. 
always kept a —s of place, date, and the amount of 
wear taken up. The result was that the hearings, always 
being evenly tightened, there was no heating, and no 
necessity for the tedious operation of ‘‘ taking leads ;” as 
a fact the engines ran for the three years I was in the ship 
without once having water on a bearing, or the least 
inclination to heat. Yours, &c,, 

S. Drewry. 


C. 
Albion House, Buckhurst Hill, June 14, 1887. 





GOVERNING MILL ENGINES. 
To THE Eprror oF ENGINEERING. 

Siz,—To my suggestion in your columns—that a certain 
engine could not accomplish what was broadly claimed 
for it, viz., run ten hours with varying steam pressure 
and also changing load and never vary one per cent.—Mr. 
Kuhne replies to the effect that although this engine has 
never been tested with a Moscrop recorder, yet he knows 
of another engine very dissimilar, but with a Proell cut- 
off and governor, which is doing very well—suspiciously 
like the old joke, ‘‘I cannot play the piano, but I have 
a brother-in-law who can play the flute.” No one is 
justified, I repeat, in making so strong a claim for an 
engine unless it has been tested and the test can be shown. 
No man in Germany or any other country can tell whether 
an engine varies its speed by simply watching it, and Mr. 
Kuhne must know this. 

I named the Moscrop recorder as the means for testin; 
this engine. Your correspondent regrets not having po 
it in this case, but knows the instrument sufficiently well 
to like it when it makes a good line, but doubts its 
accuracy when the engine is doing indifferently or badly. 
This is not the first instance of dislike to a candid friend. 

I see no necessity to be dragged into defending the 
merits of this instrument ; its interests can be safely left 
in the hands of the makers—and the public, I mean that 
I have no wish to use this correspondence as an adver- 
tisement for either the engine in question or the recorder. 
My own experience is, that the recorder is too accurate 
for most engines. 

My challenge is clear. I say distinctly that this engine 
with varying pressure and constantly changing load can- 
not be controlled within one per cent. It cannot be a 
costly matter to make the test, and if I am wrong the 
makers will reap a big reward for their trouble, as there 
is an immense opening for an engine that can do what is 
claimed for this. Yours respectfully, 

ConsuLTING ENGINEER. 

P.S.—I must not be understood to suggest that one per 
cent. is the probable limit of variation under the severe 
test named by Mr. Kuhne; it may possibly be 3, 4, or even 
more per cent. 

Manchester, June 13, 1887. 

To THE Eprror oF ENGINEERING. 

Str,—If ‘‘ Consulting Engineer,” or any one else, will 
come to Wellington, Salop, we will show him a saw-mil 
engine that is governed by a Proell gear, so much so that 
we cannot detect any variation. Next week we fix a 
second, We are, Sir, yours faithfully, 

AND T, GROOM AND Sons. 

Wellington, Salop, June 13, 1887. 


To THE EpiTor or ENGINEERING. 
S1r,—In your issue of Saturday, June 11, Mr. H. Kuhne 
-— ‘* while considering it (the Moscrop recorder) an ex- 
vellent test for all practical purposes, I should not put too 
much faith in it, because its centrifugal governor is sub- 
jected to the same source of error as any other centrifugal 
governor of good (sic) construction.” 
Centrifugal governors are all subject to the same source 
of truth, namely, the fundamental law of nature, gravity. 
What are the sources of error of which Mr. Kuhne 


speaks ? ours truly, 
J. 3 Moscropr. 
Urmston, near Manchester, June 14, 1887. 





THE OTTO AND ATKINSON GAS ENGINES, 
To THE Eprror oF ENGINEERING. 
S1r,-—In his letter in your issue of last week, Professor 
Unwin expresses his amusement at parin spciea toe dia- 
ams supe as published by us. e confess to 
aving had the same feeling when we saw his, and we do 
not think either method satisfactory. Of course we did 
not forget that the Atkinson engine makes twice as man 
iston strokes per revolution as the Otto engine, but wit 
rofessor Unwin’s clear description of the Atkinson 
engine cycle, so fresh in your ers’ minds, it was surely 
unnecessary to repeat it. We contend that, comparing 


the figures we gave of the gas consumption of the two Tes 


engines, the economy, as represented by Professor Unwin’s 
diagrams, is not obtained in practice, partly because the 
Otto engine data at Professor Unwin’s disposal for pur- 
poses of comparison were not the best modern results, and 
partly because, although the greater expansion of the 
Atkinson engine is an advantage at full power, when 
worked at small and medium loads the piston has to travel 
over so much ground when making idle strokes that this 
advantage is neutralised. 

We certainly think it is only fair that our figures con- 
cerning the performance of the Otto engine should be 
checked by independent authority, and will endeavour to 
have this done shortly. 

Yours faithfully 
CrossLEY broruzrs, LiwiTep. 
Openshaw, Manchester, June 15, 1837. 





THE PORTABLE ENGINE. 
To THE EpriTor oF ENGINEERING. 

Srr,—Noting in ENGINEERING some remarks about the 
introduction of the portable engine and steam thrashing, 
causes me to trouble you with this. A Mr. D. Wans- 
borough has published a work on the “‘ Portable Engine.” 
I have not anything to say respecting his description and 
management of these engines, but in his per he is 
wrong as tothe introducer of the engine for thrashing. He 
seems to have no knowledge of the first maker, who you 
have mentioned in ENGINEERING. I believe the first engine 
put on wheels was made by. Howden, at Boston, in 1839, 
a vertical cylinder 6 in. or 7 in. in diameter, to drive an 
archimedian screw pump, as they were termed, for use in 
the fen drains at the time of cleaning out. A proprietor 
of horse thrashing machines saw it, and asked Mr. 
Howden if such a thing could be used to thrash corn 
with, and if he would make one he would purchase it. 
Mr. Howden, in 1840, made one, the engine was for some 
time used to drive the foundry fan, as the man dare not 

urchase it. It was exhibited at the Lincolnshire show at 
rangle, in 1841, in the maker’s name, but I had some 
time before purchased it to let out on hire, which I did 
from the harvest of that year, but for some time only 
doing work in the fields, but before the winter was over 
vad admission into the stack yards, and before the harvest of 
872 had thrashed 2870 quarters of corn ; I therefore con- 
sidered I was the introducer of steam thrashing, as I had 
so well started the thing by the harvest of 1842. Howden 
had made another, and Tuxfords had, to order, made one 
engine, meg J a machine that had been worked by horses, 
but before that time they, I believe, had never thought of 
such a thing. I remember after having mine at work 
asking Mr. J. Tuxford ‘‘ Shall you make a steam thrash- 
ing machine?” His answer was, “‘ If we get an order we 
might.” I also when in conversation with both Mr. 
Clayton and Mr. Shuttleworth, asked the same question 
and 2 al the same answer. The late R. Hornsby, Sen., and 
R. Hornsby, Jun., came to see my machine at work on - 
Lincoln Heath either in 1843 or 1844. Mr. Hornsby, Sen., 
said to me, “‘I do not believe there will ever be many of 
these things ; they will be too costly and troublesome to 
manage.” When the engine came into my hands it was a 
rude affair ; I had almost to remake it ; the cylinder was 
vertical, 84 in. diameter, 18 in. travel of piston, top of 
piston rod was a crosshead with a pair of connect- 
ing rods working down to pair of cranks on shaft 
under cylinder, with wheel in centre geared into a 
pinion on flywheel shaft which made three revolutions 
to one stroke, which plan Tuxfords followed, also Claytons, 
but with horizontal cylinders. The idea of Lincolnshire 
engineers at that time was that the crank should be in 
length equal to the diameter of the cylinder. Although the 
engine was heavy and bad moving, the boiler being a flue, 
I worked it sixteen years. The speculation was for me a 
losing one ; I was generally considered a fool to —_ Se 
-— one would make a fire in his stackyard. Well, I had 
a different opinion, and with great trouble and loss brought 
others to see there was not the danger expected. I never 
heard of the engine shown at Liverpool doing any real 
work. I introduced a thing which was a great advantage 
to agriculture, and made large fortunes to others but all 


1 | loss to myself ; the most provoking thing to me was Mr. 


Cambrige being presented with a testimonial for intro- 
ducing the machine to which he had no claim; I have 
never so much as received thanks from any quarter. 
am writing a long letter. I notice in ENGINEERING, you 
wish to e fair play to all; if you think well to use any- 
thing I have written I should be glad. I could, if they 
were required, give sketches of both the pumping engine 
and the one for thrashing. 


I an, Sir, yours a. 
Sleaford, June 2, 1887. W. H. Smira. 


THE SCREW PROPELLER. 
To THE EpiToR oF ENGINEERING. 

Srr,—Mr. Blechynden, in a paper on above subject, 
concluded in your last issue, states that the convex back 
of a screw blade would cause the negative to be over 60 
per cent. of the positive thrust, see Fig. 15, page 557. 

Now in this Mr. Bleghenden is entirely wrong, as the 
following experiment will prove: Take a pre ler with- 
out any pitch, that is with driving face of blades at right 
angles to the shaft, make the back of the blades rary 
convex with greatest thickness about one-third of widt 
from leading edge. Now, when this propeller is revolved 
a great forward thrust willbe given, and the greater the 
seaneene of back of blade the greater the forward thrust 
wi 

A moment’s consideration will prove that this must be 
beso, The after or following portion of width of blade 
forms a wedge-shaped body, which the water will follow, 
thus producing a backward current. Now if a backward 
current is produced there must be a forward thrust. This, 
and many other experiments of a like nature, were tried 
with propellers 20 in. in diameter fitted to a steam 





unch, 
For the explanation of the curious effect of fluids in 
motion acting on convex or concave surfaces, see ENGI- 
NEERING, vol. xl., page 160, 

Yours obediently, 


Horatio PHILLIPS. 
High-street, Hampton Wick, June 15, 1887. 





Tue Murray.—Arrangements for an agreement between 
the South Australian Government and Messrs. Chaffey 
Brothers, in reference to irrigation on an extensive scale 
from the Murray have been completed, subject to certain 
conditions which are still being considered. The Sur- 
veyor-General and Messrs. Chaffey Brothers have been 
inspecting the country on the Murray with a view to 
selecting a site for operations. 
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THE SOUTH CHICAGO STEEL WORKS. 
The South Chicago Works of the North Chicago Rolling Mill 
Company.* 

By Mr. E. C. Porrsr, General Superintendent. 

__ THE South Chicago Works of the North Chicago Roll- 
ing Mill Company are situated in the town of South 
Chicago, 12 miles south of the city of Chicago, at the 
mouth of the Calumet river, where it empties into Lake 
Michigan. The grounds occupied by the works comprise 
nearly 100 acres, measuring about ft. on the shore 
of the lake and about as much on the river, which runs 

into the lake nearly at a right angle (Fig. 1, page 568). 

This location is particularly well by 2 ted for such a 
plant, inasmuch as it has excellent water Facilities for the 
transportation of ore, all of which is received by water 
from the Lake Superior district, and the very best railway 
communications, the company having no less than six 
railways in direct connection with its own yard, and one 
of them, the Belt line, having direct connection with each 
one of the thirty railways entering Chicago. 

The plant was built for the manufacture of steel rails 
exclusively, and consists of four blast furnaces, a Bessemer 
works, and a rail mill. Built in the years 1880-82, they 
were d ed to embody all improvement in arrangement 
and machinery for the accomplishment of the maximum 
of output with the minimum of cost. 

Blast Furnace Department.—The general arrangement 


* Paper read before the Iron and Steel Institute. 








he four furnaces stand in a row facing east 
toward Lake Michigan, some 1000 ft. distant, into a which 
large share of the furnace slag is dumped. 
uring the week the iron from these furnaces is trans- 
ferred direct in the molten state to the Bessemer depart- 
ment, the spouts for ran the iron to the ladles 
pe de rage near the cinder fall on the side of the cast- 
in 8. 
he Sunday make is cast into pigs, for which purpose 
ae roofed casting-houses are provided. The coke is all 
under roof in a large stock-house in rear of the furnaces, 
capable of holding 4000 tons. The ore and limestone is 
all stored in the open air. The furnaces are worked in 
a one elevator sufficing for two furnaces, each cage 
olding four buggies. In consequence, one gang of fillers 
and cagemen suffices for two furnaces. Each furnace is 
supported by three Whitwell stoves measuring 21 ft. in 
diameter and 60 ft. high, and the escaping gases from 
these twelve stoves are carried off by means of a chimney 
190 ft. high with 12 ft. clear diameter. The blast is sup- 
plied by eight blowing engines, two for a furnace, each of 
54 in. stroke, 36 in. steam cylinder, 84 in. air cylinder, 
with a maximum speed of 40 revolutions or 12,500 cubic 
feet of air per minute; two engines thus supplying a fur- 
nace with a maximum of 25,000 ft. per minute. 

The steam for these engines is supplied by a battery 
of 72 boilers, 48 in. in diameter, 36 ft. long, so arranged by 
placing two boilers end to end, that the flame passes under 
a total length of 72 ft. The waste gases of the furnaces are 





of the plant may be seen in the engravings (Fig 4, page| 
568). tr i 





used for making steam, and are then conducted off by a 
aimee 175 ft. high and 15 ft, clear diameter, 

The furnaces are numbered consecutively Nos. 5, 6, 7, 
and 8, the company owning four more furnaces in other 
localities. They are each 75 ft. in height, and as originally 
lined were 21 ft. in diameter at the es, 9 ft. in diameter 
of bell. The bosh line was 32 ft. above the floor, the 
tuyere line 4 ft. 9in. above the floor. The angle of the 
boshes was about 76 deg. 

No. 5 furnace was blown in the first time on March 26, 
1881, just a year from the time ground was broken for the 
foundation. The manager who at that time had charge of 
the furnaces, succeeded in getting what was then considered 
good average work out of the furnace, making about 1000 
tons per week on a coke consumption of about 2800 lb. per 
ton of iron. No. 6 followed on August 9th, doing about the 
same work. The furnaces were then running their iron 
into the pig beds, as the steel works were not completed. 
No. 7 was blown in March 11, 1882, and the steel works 
started June 8, 1882, when direct metal was first used. 
By this time No. 5 was over a year old, and was beginning 
to give decided indications of wear. The product had 
fallen off to an average of 900 tons per week, while the 
coke consumption was certainly not reduced. The grade 
of iron as well became more a, and the changes 
from hot to cold became more frequent. As the blast 
proceeded these changes became more and more frequent, 
and finally the furnace seemed to work altogether by 
slips, a slip occurring about once in twenty-four hours. 
To make a long story short, the furnace finally suc- 
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cumbed to the inevitable, and was blown out after a blast 
of two years and four months’ duration, with a total pro- 
duct of 99,850 gross tons. The performance of the other 
three furnaces was almost an exact repetition of this one, 
the greatest length of blast in any one of them being two 
years seven months. The furnaces were all very badly 
worn below the bosh line, while the hearth was entirely 
gone, the iron penetrating as far as the foundation stone, 
and spreading out under the columns, even under the pig 
bed. Enormous ‘‘salamanders” were taken out of each 
furnace. 

An examination of the original lines of the furnace will, 
I think, reveal the cause of many of the difficulties ex- 
peceoent (Fig. 2, page 569). The small diameter of the 

earth us compared with the great diameter of the bosh gave 
a very fiat angle of bosh line. An excessive thickness of 
wall resulted, with no means provided for cooling or main- 
taining it. In consequence this mass of brick soon yielded 
to the heat and attrition of stock, and wasall burned away 
down to the tuyere arch blocks. These, being water 
cooled, maintained the brickwork around them, thus 
forming a oo shoulder, upon which the stock 
lodged until it formed a ledge, which finally fell of its 
own weight, precipitating a large amount of cold material 
into the hearth. This, of course, caused the furnace to 
work cold until this material was fused, when it would 
work hot until the next avalanche. These occurred with 
considerable regularity about every twenty-four hours. 

In re-lining these furnaces, an attempt was made to 
obviate these difficulties, with what success we shall see 
further on, The main points considered were greater 
regularity of working, larger output, and lower fuel con- 
sumption. The lines finally decided upon were those fur- 
nished by Mr, Fred. W. Gordon, being duplicates of the 


‘Isabella furnace of Pittsburg, a furnace already famous 


in America for general excellence (Fig. 3). 

Reference to the two drawings will show the points of 
difference between the two furnaces. In the new form 
the diameter of bosh is reduced to 20ft. and the bosh line 
raised 3ft., making 35 ft. from the floor. The hearth is 
enlarged to 11ft., and the tuyeres raised to 5ft. 6in. 
above the fioor. This gives a bosh angle of 80} deg. The 
same bell was retained, but the tunnel head was enlarged 
to 15ft. 4in., making a space of 26 in. between the rim of 
the bell and the furnace wall. This seems to be about 
the proper space for the accomplishment of an even and 
equal distribution of stock. he bosh wall, from the 
hearth to the bosh line, is 32in. thick as against 74 ft. in 
the old form. A comparatively new method of cooling 
and maintaining this wall consists in a series of water- 
cooled plates inserted in the brickwork, extended to 
within 5in. of the inner wall, 

There are three sets of these, the first being 2 ft. 8 in. 
above the tuyeres, the second 3ft.4in. above the first, 
and the third 3ft. 5in. above the second. Each set con- 
sists of six plates, forming a complete circle. Each plate 
has two pipes cast in it, through which water is kept con- 
stantly running; the plates are connected in pairs, the 
water passing through the pipes of both before being dis- 
charged. The plates can be readily removed and new 
ones inserted, in case of burning out or stopping up of 
pipes. I think I may take this opportunity to testify as 
to the excellent and efficient manner in which these 
plates perform their work. We have never lost one on 
our furnaces from any cause, and their efficiency in main- 
taining the furnace wall may be shown in the fact that 
after twenty-two months’ blast, in which 100,000 tons of 
iron were produced, the average wear shown from nine 
measurements was 5in., and the greatest wear in any one 
spot was 10in. The water in passing through these 
plates is raised in temperature about 6 deg. Cent. or 
10 deg. Fahr. Furnace No. 5 was blown in for her second 
blast on March 22, 1884. In the month of April she 
made 5590 tons of iron, in May 5000 tons, in June 5063 
tons, in July 5051 tons. In the matter cf product the 
new furnace was certainly a success ; as regards regular 
working and uniformity of product, nothing better could 
have been desired; but the improvement in coke con- 
sumption was not what was expected, it being about 
2650 lb. to the ton of iron. 

In August, 1884, Nu. 6 having been remodelled, was 
blown in, and at the same time experiments in the burden- 
ing of the furnaces were begun, looking to better economy 
in fuel. These were so far successful that the coke con- 
sumption in No. 5 for the month of August was 2398 lb. 

r ton of iron. For the month of September it reached 

46 lb., and the month of October 2230 lb., a little less 
than pound for pound. During this time the product still 
kept up to the standard both in amount and quality. In 
the month of November furnaces 5 and 6 were banked 
owing to dulness of trade, and furnaces 7 and 8, still re- 
taining the old form, were blown out. During the winter 
No.7 was remodelled. Furnaces 5 and 6 began blowing 
again on February 7, after an idleness of seventy days. 
They were both rather badly chilled in the hearth, ond it 
was two months before they were in good running order 
again. On March 30, 1885, Nc. 7 was blown in again on 
the new lines, and the experiment in burdening, dropped 
in November, was again renewed, Inasmuch as No. 7 
began her second blast under all the new conditions, we 
will take her performance as the basis for subsequent cal- 
culations and remarks. Appended in tabulated form is 
the work of this furnace, each month up to January, 1886 ; 


April .. i 5167 tons iron. 2622 1b. coke per ton. 
May ee ee 5097 ”» 2182 ” ” 
June .. o. 5892 ” 2190 ” ” 
July 4s ee 6075 ” 2012 ” ” 
August .. 6978 * 1875, ” 
September .. 6488 =. 1897 _— li, ” 
October oe 5989 ” 1941 ” ” 
November .. 6242 iw 1877 ” ” 
December ee 5926 ” 1892 »” » 


Nine months 1885 53,027 ,, 209 »  y 


From the last six months of 1885 this furnace made 
36,689 tons of iron, with an average coke consumption of 
1912 Ib. to the ton of iron. : , A 

Let us now examine the method by which this great im- 
provement was brought about. ¢ 

Previous to August, 1884, the furnaces were carrying a 
burden composed of about 9500 Ib. of ore, 3300 lb. of lime, 
and about 6400 lb. of coke; the ore was all from Lake 
Superior, yielding in the furnace an average of 62} per cent. 
metallic iron, It is apparent that our proportion of lime 
to ore was much too high, am, ' about 35 per cent. While 
we were at that time obtaining large and regular product, 
it was accomplished by hard driving and great waste of 
fuel. We were blowing pretty steadily from 22,000 to 
25,000 cubic feet of air per minute into each furnace. This 
taxed our blowing engines to the utmost, while the con- 
sumption of steam was enormous, threatening even to 
exceed the capacity of our immense battery of boilers. 
The stoves were not equal to the a of heating 
such a volume of air per minute, and it was with difficulty 
that a blast heat of 1200 deg. was maintained. The gases 
escaping from the tunnel-head were very hot and rich in 
CO, their temperature being about 900 deg. Fahr., and 
the ratio CO to CUs, being about ;4%,ths per cent. A 
reduction in the amount of lime was decided upon and 
begun forthwith. It immediately began to make itself 
felt in the shape of lower fuel consumption. Thus en- 
couraged, the reduction was continued, each reduction in 
lime being marked by a reduction in fuel, in volume of 
blast, in temperature of escaping gases. It was then 
determined, in view of such satisfactory progress, to carry 
the reduction to the lowest notch, and determine the 
ultimate fueleconomy. In twelve months from the first 
experiment the lime was reduced from 35 per cent. of the 
ore to 13 per cent. of the ore; and with what results? 
The volume of air blown was reduced from 25,000 cubic 
feet to 16,000 cubic feet per minute ; the blast heats could 
easily be maintained at 1400 deg. Fahr. ; the temperature 
of escaping gases fell from 900 deg. to 300 deg. Fahr. ; the 
ratio CO, CO, increased from .25 per cent. to .47 per 
cent. ; the product of the furnace increased to 1350 to 1400 
tons per week, and the coke consumption fell from 
2650 lb. to less than 1900 lb. per ton of iron. But another 
difficulty arose to counterbalance these successes. The 
sulphur in the iron increased to such an amount as to 
render it almost unfit for steelmaking purposes. We had 
carried the lime to so lowa point that there was not 
enough to remove the excess of sulphur. It then became 
necessary to ascertain to what extent the lime could be 
increased sufficiently to remove the sulphur and still 
maintain the economy in fuel. The lime was accordingly 
very gradually increased to about 18 per cent., 20 per 
cent. of the ore burden, which brought the sulphur in the 
iron to within .05 per cent. on normal grades of Bessemer 
iron, without effecting any change for the worse in fuel 
economy. Indeed, the fuel ran somewhat lower under 
this treatment. 

The burden of No. 7 furnace at this time was as follows: 








Ib. 

Cambria hematite 7 = “iF ee xe 1,100 
Chapin es Se 3 re by 2,200 
Cleveland specular... sm - is 43 1,100 
*- hematite .. be oe ha vi 1,100 
Colby . aie Maes ws i. oe 2,200 
Norrie ae re a * sf os 2,200 
Superior specular ve “" “s PP ee 1,100 
sé hematite - sie ~3 ast 2,200 
Weight of ore .. ‘a a * ba -. 18,200 
Limestone ae ere % be 4 as 1,950 
Coke A = “A So - P| as 6,500 
Total burden ay Ns 21,650 


The analysis of materials composing this burden is as 
follows : 




















| g a | 
oan a. stati « | $ 
: | o 

12/2 \/28/2 1/8) & 

eB @aia~|34/35 = 
Cambria hematite | 62.88 | 6.40 10.03 | 2.68 | 0.36 | 0.04 
Chapin * < .| 68.24 | 3.70 | 0.070] 1.43 | 1.87 | 2.06 
Cleveland ,, .| 60.37 | 6.54 | 0.05 | 3.03 | 0.58 | 0.20 
Colby a .| 58.61} 3.89 | 0.05 
Norrie ae -| 68.57 | 4.09 | 0.06 | 1.38 | 0.71 | 0.17 
Superior ,, “e -| 62.36 | 4.33 | 0.06 
Cleveland specular -| 65.03 | 4.22 | 0.11 | 1.65 | 0.41 | 0.18 
Superior So ae | 64.55 | 4.26 | 0.08 | 261 0.50 | 0.40 





Nore.—Colby hematite contains also 4.42 per cent. manganese. 


Analysis of Illinois limestone: Silica, 0.84 per cent. ; 
alumina and iron, 2.04 per cent. ; carbonate of lime, 29,85 
per cent. ; carbonate of magnesia, 22.78 per cent. ; phos- 
phorus, 0.01 per cent. 

Analysis of Connellsville coke : (Average) ash, 10.50 per 
cent. ; sulphur, 0.90 per cent. ; fixed carbon (by difference), 
88.60 per cent. 

The iron resulting will average the following chemical 
composition: Silicon, 1.75 per cent. to 2.25 per cent. ; 

hosphorus, 0.10 per cent. ; sulphur, 0,05 per cent. ; com- 

ined carbon, 0.50 per cent. ; irepestie carbon, 3.50 per 
cent. The average slag has the following composition : 
Silica, 28.50 per cent. ; lime, 28.50 per cent. ; magnesia, 
22 per cent. ; alumina and iron, 20 percent. The gases 
escaping from the tunnel head have a temperature of 
about 300 deg. Fahr., and have the following average 
composition: CO, 25.50 per cent. ; CO., 12 per cent. ; 
CO: COx, 0.47 per cent. 

Mr. Gordon in his paper on ‘‘ American Blast Furnace 
Practice,” read at the last meeting of the Institute, gives 
tables showing results obtained with our furnaces, and 
comparisons made between them and some of the great 


prepared these tables were furnished by myself, it will be 


unnecessary for me to repeat them here. I have shown 

ou how a plant of four furnaces which originally yielded 
3500 tons of iron per week was made to yield 5500 tons of 
iron per week without a dollar expended in increase of 
engines, boilers, stoves, or any part of the plant, simply 
by changing the interior lines of the furnace, which in fact 
reduced its cubical contents, and by a marked change in 
the system of burdening. This means that if the four 
furnaces had been left as originally built and operated, 
we would have had to build two more furnaces of the 
same size, with additional engines, boilers, stoves, hoists, 
and buildings, to produce the same amount of iron we have 
succeeded in producing with the original plant under the 
new régime. I think, therefore, I may safely say that 
the furnaces at South Chicago produce more iron per 
dollar invested in plant than any other furnace plant in 
the world. . 

In this connection I would like to say a word as regards 
the ‘‘rapid” furnace practice of the Americans. It has been 
said of our furnaces that ‘‘ they lead a short life but a merry 
one.” This is literally true, and up to a certain point I re- 
gard it as the truest economy. Our furnaces will go two 
years and a half on one lining, and in that time will make 
150,000 tons of iron. The time required for relining is 
sixty days, and the cost of relining is in round numbers 
15,000 dols., or ten cents per ton on the total make 
of the furnace for the blast. In the absence of any 
accurate data on the subject, I will assume that an Eng- 
lish furnace of like capacity will make 45,000 tons of iron 
a year, and will run an average of seven and a half years, 
making in the blast, say, 340,000 tons. In the same 
length of time, with two relinings, the American furnace 
would have made 450,000 tons, or nearly 33 per cent. more 
with the same plant, and an additional expense of ten 
cents per ton on the cost of iron. In short, two American 
furnaces would do nearly the same work as three English 
furnaces of the same size; or to illustrate further, it would 
require six English furnaces of 15,000 cubic feet internal 
capacity to furnish the same amount of iron to our steel 
works that our four furnaces do. 

The furnace plant at South Chicago cost in round 
numbers 750,000 dols. If two additional furnaces had 
been necessary, the cost would have been 1,100,000 dols., 
and increase in cost of plant of 350,000 dols. The interest 
on this extra investment for two years and a half, or one 
blast of a furnace, at 6 per cent., is 52,500 dols ; while the 
additional expense incurred by reason of relining every 
two andahalf years is 15,000 dols. The difference in 
favour of the “‘ short and merry life” would therefore ap- 
pear to be 37,500 dols. every two and a half years. 

Looking at the matter from another stand-point, we 
will suppose the English furnace of 15,000 cubic feet 
internal capacity can make 45,000 tons of iron per year, 
and during a blast of seven and a half years will make 
340,000 tons. By operating this furnace on the American 
system, one-third more iron could be made with the 
same furnace with but an additional expense of two 
furnace linings, which would cost in America 30,000 dols., 
or 60007. sterling. It would seem to me that this is a 
very cheap way of increasing the product of a furnace 
plant, to say nothing of the value of the additional 
110,000 tons of iron which would be obtained, and the 
profits on the same. 

Another prominent feature in favour of large product 
is the cost of labour per ton of iron. In America, where 
high wages are the rule, it is a necessity to economise b 
making more iron per man. The furnaces at South 
Chicago are worked in pairs, and the following is the quota 
of men for one pair of furnaces : 

Dollars per Day. Dollars. 
a4 4.00 8.00 


2 foremen s me ei 
1 assistant foreman .. < i 3.00 3.00 
4 keepers xe es + af 3.10 12.40 
4 helpers & ee i ae 2.45 10.80 
2 » x ie “ % 2.30 27.60 
2 stovemen .. ae ae we 2.30 4.60 
4 cindermen ©... = a 2.20 8.80 
8 He a yt us Ke 2.00 16.00 
4 cageman ve ie si os 2.00 8.00 
4 = - a be “a 1.80 7.20 
8 top-fillers 2.25 18,00 
8 + My 2,00 16.00 
58 bottom fillers 2.00 116,00 
1 clay mixer .. x 1.65 1.65 
4 locomotive engineers 2.50 10.00 
4 switchmen .. * 2,00 8.00 
} engineer 4.00 2.00 
1 ve 3.25 3.25 
1 ie 3.00 3.00 
tos 2.75 2.75 
1 pumpman .. 275 2.75 
1 water tender.. 2.65 2.65 
2 greasers 2.00 4.00 
136} 295.45 


This shows 1364 men directly engaged in the production 
of iron at a daily cost of 295.45 dols, These two furnaces 
average sogethes BOY tons per day for their entire blast. 
This would make a product of 24 tons per 1aan, at a cost 
of 844 cents per ton for labour. The incidental labour, 
such as masons, machinists, blacksmiths, labourers, cinder 
dump men, &c., will cost about 30 cents more per ton, 
making the total cost of labour per ton of iron produced 
about 1.15 dols. We have peg eta than this at times, 
but this is a fair average. The largest item of labour, viz., 
bottom fillers, is made peaniy re by reason of the fact that 
we have to put in a heavy s' of ore to carry us through 
the six months when navigation is closed on the lakes, 
thus necessitating a very large stockyard and a corre- 
spondingly long haul from the ore fie to the hoists; 33 
cents per ton, or nearly one-third of the entire labour cost, 
is expended in this work. 

Note.—Since this paper was written, furnaces 5 and 6 
have both been blown out, the firet after a blast of 938 
days, the second after a blast of 880 days. Both furnaces 








English furpaces, As the figures from which Mr. Gordon 


were banked down twice during the blast, once for 70 days 
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and 
chilled. This of course shortened their life very materially. 
The output of Ne. 5 for the blast was 133,793 tons, made 
in the actual running time of 798 days, giving an average 
of 167.7 tons per day, and an average coke consumption 
of 2223 lb. per ton of iron. 

No. 6 made 131,565 tons during 750 days actual running 
time, giving an average daily product of 175.4 tons. The 
average coke consumption for the blast was 2116 lb. per 
ton of iron. 

On Fig. 3 are shown the lines of No. 6 furnace after 
this blast, those for No. 5 being almost identically the 
same. The influence of the water-cold bosh plates is very 
clearly shown. A comparison of these lines with the 
lines after the first blast on the old form shows conclu- 
sively the superiority of the present form. These furnaces 
were relined for their third blast precisely as they were 
during their second blast. 

The Bessemer Department.—By reference to the engrav- 
ing on page 581, the arrangement and dimensions of 
this department may be seen. There are three con- 
verters of nominally 10 tons capacity, though 12 and 13 
tons are more frequently treated. The converters are 
in a row facing east, and blow directly into the atmo- 
sphere without chimneys. North of the converters are 
four cupolas for melting spiegel, and south of them, ina 
separate building at the top of the direct metal incline, are 
two cupolas 10 ft. in diameter for melting the Sunday 
make of pig iron. These cupolas may be considered as 
auxiliary to the blast furnaces. 

The pit in the converting house is 50 ft. in diameter, 
capable of meen | three sets of ten moulds each. Four 
8-ton top-supported hydraulic cranes are situated about 
the pit at equal distances apart. Between the converters 
are two 15-ton receiving cranes, so situated that each 
crane commands two converters. The centre casting crane 
is a duplicate of these. They are supplied with a horizontal 
hydraulic ram for moving the ladle in and out along the 
jib. The metal is poured from the converter into a ladle 
carried on one of the receiving cranes, which is then 
swung around to a short stationary track into which the 
jib of the receiving crane fits on one end and the jib of the 
casting crane on the other end. The ladle of steel is 
pushed from the receiving crane to this stationary track 
and uncoupled, and then it is seized by the ram of the 
casting crane, pulled on to its jib and swung around over 
the mould, the whole operation occupying less time than 
it takes to describe it. 

In the rear of the converting house is the repair shop, 
where ladles and bottoms are lined, patched, and dried. 
The north end of the building is devoted to bottom-making 
and contains twelve hoods, under which the bottoms are 
dried with gas, and a mixing floor. The bottoms are what 
is known as the ‘‘ dish” form, and contain eighteen tuyeres 
21in. long, each tuyere containing twelve 7% in. holes. 
They are entirely rammed up with ‘ball stuff” of the 
following composition: four barrows ground ganister, two 
barrows fireclay, one barrow firesand ; four barrows 
of this mixture with one barrow of crushed firebrick ; 
and are very slowly and thoroughly dried for at least 
forty-eight hours. It is to this careful drying that I 
think our good results should be largely attributed. The 
bottom average for the year 1884 was 21.13 heats per 
bottom; 1885, 22.34 heats per bottom; and in 1886, 
20.58 heats per bottom. The best month’s average was 
25.08 heats ; the best week’s average was 27 heats; the 
best single bottom ran 88 heats. The south end of the 
building is devoted to the repair of iron and steel ladles. 
It contains hoods for gas drying. The ladles are lined 
with loam. North of the repair shop is a producer house 
containing three blocks of Siemens producers of four fires 
each, for making gas for drying. The cost of coal for this 
purpose is about 10 cents per ton of ingots made. 

The blowing engines and pumps for this department 
are situated in a separate building. The blowing engines, 
of which there are two, are of the high-pressure condensing 
type, having steam cylinder 54 in. in diameter, air 
cylinder 66 in, in diameter and 60 in. stroke. These 
engines are capable of maintaining a pressure of blast of 
25 lb. per square inch. The hydraulic fressure is supplied 
by two Worthington high-pressure pumps. This room 
contains also the necessary boiler feed and tank pumps and 
a feed water heater. The steam for these engines is 
supplied by a battery of fourteen boilers 5 ft. in dia- 
meter of shell and 16 ft. long, each containing thirty- 
four 44in. tubes, The fuel consumption for steam averages 
about 250 Ib. of coal per ton of ingots made. 

The steel is cast in moulds of 144in. greatest diameter. 
The moulds are made in our own foundry from metal 
taken direct from the blast furnace. Their average life 
is about seventy-five heats each. The moulds, as soon as 
po go are taken on cars out of doors and allowed to 
stand until perfectly cold before further use—a procedure 
which adds considerably to their durability, and keeps the 
converting-house cleaner and cooler. 

The best month’s product of this department is 21,438 
gross tons of ingots ; the best six months’ product is 105,500 
tons ; the best week’s product, 5078 tons; the best day’s 
product, 993 tons, 

Rail Mill Department.—The rail mill is a T-shaped 
building, having a total length of 490 ft. The main build- 
ing is 80ft. wide; the small wing measures 160 ft. by 
80 ft.; the large wing, 328 ft. by 80 ft. The small wing 
contains the heating furnaces, the main building con- 
tains the rolling machinery, and the large wing contains 
the cooling beds and finishing machinery (see page 581). 

he furnaces are four in number, of the ordinary Sie- 
mens type, the bed measuring 24 ft. by 6 ft. They each 
have six doors, and will hold twelve ingots. The gas for 
these furnaces is supplied by eight blocks of producers of 
four fires each, situated in a separate building at some 
distance from the mill. Not more than 22 of the 32 fires 
are ordinarily used, and the consumption of fuel averages 


in for 40 days, and both times they were badly 





about 175 Ib. of coal per ton of finished rails. The ingots 
are charged and drawn by hydraulic apparatus, operated 
by a boy. The ingot is transferred from the furnace to 
the blooming train by a hand bogie. The blooming train 
is a three-high 40-in. train, driven by an engine of 48 in. 
bore and 54 in. stroke, with a flywheel weighing 53 tons. 
This engine is high-pressure condensing. The rolls have 
15 passes, 11 of them square passes and 4 of them rough- 
ing passes, The lifting tables are of the ordinary Fritz 
type operated by hydraulic power, andthe rollersaredriven 
by a small double-reversing engine. The train is driven 
at a speed of 65 revolutions per minute, and blooms 
regularly a four-rail ingot in one and a half minutes. The 
men about the train are: a roller, a lever-man, a spell 
lever-man, front and back tongs men, a spool engineer, 
and a greaser. On leaving the blooming train, the piece 
is carried on driving spools down a run-way 120ft. long 
to the finishing train, which is a two-high reversing train 
26in. in diameter, containing seven passes, two being 
roughing and five finishing. This train is driven by a 
double compound reversing engine of following dimen- 
sions: High-pressure cylinder, 42in. ; low-pressure 
cylinder, 72in. ; stroke, 42in.; shaft, 16in. in diameter 
with 18in. in main bearing; crank-pins, 15in. in dia- 
meter. The engine is coupled directly to the train, and 
rolls the piece in one and a quarter minutes, reversing 
seven times and attaining a speed of 135 revolutions per 
minute on the long passes. The piece is turned and 
shifted from pass to pass by a system of bevelled collars 
on the spools, which can only be seen to be appreciated. 
At a distance of 60ft. from the train on the back side is a 
shear for cutting off the ragged end of the bloom. The 
piece is run down to this shear after the first pass, and is 
cropped and then returned to the rolls. The men required 
about this train are ;: a roller, a front and back catcher, 
a front and back spool engineer, a spell hand, a shear 
man, and agreaser. This train has rolled over 1800 rails 
30 ft. long in 12 hours. The average life of a pair of rolls 
is about 10,000 tons rails, 

Distant from the finishing train 135 ft. is a single saw 
driven by an upright engine. The saw and arbor is set on 
a sliding bedplate moved in and out by means of hydraulic 
power, the cutting being effected by holding the rail 
stationary and paling the saw through it. The saw is 
driven at a speed of 900 revolutions per minute. Nearthe 
saw, on line with the rail, is a steam stamp for stamping 
the number of the blow on each rail. The boy that ope- 
rates this also operates a system of gauges regulating the 
length to which the hot rails are cut. One man and a 
boy handle the rail from the finishing rolls to the cooling 
beds. The number of men and boys engaged upon the 
rail from the time it is delivered to the blooming train 
until it is delivered upon the cooling bed is 17, and the 
eo for this labour is about eight cents per ton of finished 
rails, 

From the saw the rail is passed through a Clark camber- 
ing machine, which delivers it upon the cooling beds. A 
pulling uP arrangement consists of a bar of iron of nearly 
the length of the rail, to each end of which is attached 
an endless wire rope, which passes over pulleys situated 
at each end of the cooling bed. These pulleys are driven 
by asystem of shafts and gears, and by this means the 
hot rails are distributed to the four straightening presses. 
The lever which throws the pulling up arrangement into 
gear, as well as the lever which sets the drive rolls to the 
cooling bed in motion, are operated by one man. 

The straightening presses are the ordinary gag presses, 
but the rail is put in such condition by the cambering 
machine that each press can easily straighten 450 rails in 
twelve hours. The chipping and filing and drilling of the 
rails are accomplished in the ordinary way. 

The capacity of this mill has never been fully determined. 
The best twelve hours’ work is 1803 rails, 601b. per yard, 
making 479 gross tons. The best twenty-four hours’ work 
is 3246 rails, 60 lb. per yard, making 859 tons. During 
this day two hours’ time was lost in various ways. The 
best week’s work of eleven shifts was 4200 tons; the best 
month’s work was 18,250 tons ; the best six months’ work 
was 89,930 tons. 

The total cost of the South Chicago Works was 
2,750,000 dols., or 550,000/. sterling. The number of men 
employed averages about 2000. The amount of raw ma- 
terial annually consumed is as follows : 


Tons. 
Iron ore . 400,000 
Coke 250,000 
Coal oe 150,000 
Limestone 80,000 


The total cost of the South Chicago plant was 2,750,000 
dols., of which about 900,000 dols. was expended in the 
blast furnace department, about 750,000 dols. each in the 
Bessemer and rail mill departments, and the balance in 
miscellaneous items of a general nature, one of which is the 
slip, the dredging and docking of which cost 70,000 dols. 
There is also about 50,000 dols. invested in locomotives. 

eed is a tabulated statement of some of the prin- 
cipal items in the cost of the rail mill and Bessemer de- 
partments, and a very close approximation of the detailed 
cost of the blast furnaces. 

It must be borne in mind that at the time these works 
were built the cost of all classes of material was very 
high, common castings being charged at the rate of 24 
cents per pound, and other materials in proportion. 
Labour wages were based on the price of 14 dols. a day for 
common labourers, I should estimate that the same plant 
could be built to-day for 20 per cent. less cost. 


Rail Mill Department. 


dols. 
Blooming engine .. «a 15,000.00 
“ train housings 12,463.00 
mt tables.. po an 18,000.00 
Reversing engine (finishing train) 35,000.00 
Finishing train housings. , e 5,682.00 





dols. 
Two spool engines. . 3,200.00 
Saw engine .. ad 4d 3,350.20 
Worthington pressure pump 3,250.00 
Eight drills .. 7 pie ti 2,600.00 
Twenty-six steel tubular boilers 28,000.00 


Bessemer Department. 


Two blowingengines .. be 43,500.00 
Fourteen steel tubular boilers .. 17,836.00 
Tankand feed pumps... die 5,000.00 
Two Worthington pressure pumps .. ¥s 15,750.00 
Supports and tipping gear for vessels. . - 19,000.00 
Three converter shells and centre sections .. 12,525.00 
Seven 8-ton cranes S ne %, oe 14,000.00 
Three 15-ton casting cranes 9,000.00 


Detailed Cost 


of Blast Furnace Department. 
Stone.. oe oe 7 “ ‘ 


Cement oie 7,647.00 
Common brick 35,467.00 
Lime.. os 6,216.00 
Firebrick .. 109,913.00 
Merchant iron 17,463.00 
Castings os od Ss és 33,637.00 
Roof covering, labour and material 21,316.00 
Lumber vn a4 a“ Pr 11,762.00 
Freight on material ee os “a = 61,675.00 

Material and labour on furnaces and stove 
shells, blast mains, steam pipes, &c. -» 117,102.00 
Labour (pay roll) .. 3% pa Py! 232,591.00 
Eight blowing engines 79,400.40 
Four condensers .. 10,560.00 
Seventy-two boilers aa a ye 62,316.00 
Tank and feed pumps... a ba ae 9,000.00 
Two hoist engines. . ze as ee ys 7,400.00 
Stove license and drawings 16,000.00 
Stove fittings os as rT oe 27,500.00 
Miscellaneous unclassified expenditure 16,232.00 
900,000.00 





THE COST OF BLAST FURNACES. 


Notes on the Construction and Cost of Blast Furnaces in 
the Cleveland District in 1877.* 
By Sie B. SAmvEtson, Bart., M.P., F.R.S. 

Ir may be within the recollection of some members of 
the Institute that in 1871 I read before the Institution of 
Civil Engineers a description, including details of the cost 
of construction, of two furnaces erected by me at Newport, 
near Middlesbrough, in 1870—a third furnace of similar 
capacity being at the time still in course of construction. 

t has been suggested to me that it would be interesting 
if, after an interval of sixteen years, I would inform our 
members whether in the event of my undertaking the 
erection of such a plant, I would make any, and if so, 
what changes—and also would give a comparative state- 
ment of the cost of such a plant in 1870-72, and at the 
present day. 

The fol!owing notes and tables will comply pretty fully 
with this suggestion, and may after a further interval 
serve asa standard of comparison between the present 
and future blast furnace practice. 

It would be superfluous to repeat here all the details 
given in my paper of May 2, 1871, and it will be sufficient 
if I summarise them as follows, 

T stated that, as Se an annual production of 300 
tons per furnace in the last century, the production of 
each of the two furnaces which I was describing had been 
at the rate of 24,000 tons per annum. I described the 
composition of the Cleveland ironstone, and of the coke 
and limestone used in the Cleveland furnaces, and I gave 
the average consumption in one of those described as— 
coke, 20.35 cwt.; calcined ironstone, 46.11 cwt.; lime- 
stone, 10.71 cwt. to produce a ton of iron—nearly 4 cwt. 
of coal being consumed in calcining the above quantities 
of ironstone and limestone. The average weekly produc- 
tion per furnace was given as 430 tons in the text, but it 
was stated in a note that this production had risen to 
490 tons per week whilst the paper was in course of pre- 
paration. 

The capacity of the furnaces was given as being 30,085 
cubic feet. The height, 85 ft. Diameter of bosh, 28 ft. ; 
of the hearth, 8 ft. ; of the hopper, 13 ft. The materials 
were lifted in truck loads on to the gantries and kilns by 
a direct-acting inverted cylinder lift, and the empty 
wagons descended by a drop worked by gravity controlled 
by a brake, 

The four vertical direct-acting blowing engines, steam 
cylinders 32 in., blowing cylinders 66 in, in diameter, and 
4ft. stroke, were cupeted with steam at a pressure of 
55 Ib. per square inch by eight Cornish boilers, fired by 
the waste gas, 35 ft. long by 5 ft. 6in. in diameter, having 
an internal flue 2 ft. 9 in, in diameter. The engines 
made twenty-four revolutions per minute, and delivered 
about 8000 cubic feet of blast per minute to each furnace, 
at the atmospheric pressure compressed to 44 lb, 

The air was heated in cast-iron pipe stoves, the pipes 
being M shaped, 16 ft. high and 16 in. by 5 in. in cross- 
section ; nine sets of twelve pipes in each set were pro- 
vided for each furnace, of which wees were in use, whilst 
the ninth was in reserve or being cleaned. These stoves, 
like the boilers, were heated by the waste gas. 

The calcining kilns were five in number, of 26 ft. in- 
ternal diameter, tapering inwards towards the bottom. 
Their capacity, 15,800 cubic feet each. The limestone 
was tipped into the kilns with ironstone, and was then 
dried and partly calcined. The total cost of the two 
furnaces with all their appurtenances, not including the 
land or the shipping wharf, but including about 14 miles 
of single line of railway—which it was stated would not 
have been sufficient for the furnaces if lines appertaining 
to five other contiguous furnaces had not also been avail- 
able—was stated at 56,3311. 4s. 4d.; of this cost full 
details were given. 


* Paper read before the Iron and Steel Institute, 








a ee eee 


ae 


Ca oT Shue am, 


tas soemeretee wee msteennetme 
pernservierrect odes 


Lata ACES STE aaNet 


Sie ee 


584 


___ENGINEERING. 





[June 17, 1887. 








Whilst the paper was being prepared the make of the 
furnaces eine increased to about 490 tons per week. 
The practice of calcining the limestone was, after some 
time, abandoned, because it did not in these large furnaces 
afford any advantage commensurate with the coal con- 


sumed. 

The third furnace referred to in the preg sketch 
was blown in on February 23, 1872, and I shall include it 
and its accessories in the comparative statements of cost 
of plant to be given in the appendix to this paper. The 
total cost of the three furnaces, still excluding the land 
and wharf, was 76,8011. 6s, 11d. 

The two earlier furnaces, Nos. 6 and 7, were blown out 
in March, 1878, and October, 1881, respectively, for com- 
mercial reasons, and relined ; but No. 8 (the one blown 
in in 1872) has not been relined, and is still doing regular 
and satisfactory work. : ; 

The consideration of what changes it might be desirable 
to make in erecting a plant of three furnaces—at the pre- 
sent day--after the experience gained during the last 
fifteen years at these works, at other furnaces in the 
neighbourhood, and in other countries, will divide itself 
into two principal heads. 

1, Consumption of fuel in smelting Cleveland stone. 

2. Quantity of iron produced per furnace. 

As to the first our experience has been that the low 
consumption of coke to the ton of iron was not main- 
tained for any length of time after the furnaces were 
blown in. What were the causes producing the increased 
consumption it would be difficult to state, for I find that 
it did not always vary in the ratio of the richness of the 
ironstone, 

For instance, No. 8 furnace in the half-year ending 
December 31, 1875, when the consumption of raw Cleve- 
land stone per ton of iron was 64.87 cwt., required only 
22.42 ewt. of coke, and in the half-year ending June 30, 
1880, when the consumption of ironstone was 65.14 per 
ton, required only 22,94 cwt. of coke, whereas in the half- 
year ending December 31, 1881, when the consumption of 
ironstone, owing to the use of a richer stone, fell to 
68.15 cwt., the consumption of coke was 23.66 cwt., or 
actually higher than in any half-year since that furnace 
first got into working order. 

I give these as examples, but similar anomalies run 
through the whole series of tables referring to this and 
other furnaces, so long as the blast was heated in pi 
stoves. The lowest practice at No. 8 furnace in any half- 

ear, so long as the pipe stoves were retained, was in the 
ec ridbents ending June 30, 1876, when, with ironstone of 
63.1 cwt. to the ton of iron, the consumption of coke was 
21.71 cwt.; but on November 18, 1882, Cowper stoves were 
substituted, and from that time there has been a gradual 
decline in the consumption of coke, which on No, 8 furnace 
was 23.48 cwt. per ton of iron in the half-year ending 
December 31, 1882, and anly 19.59 cwt. in the half-year 
ending December 31, 1886, using air heated to 1450 deg. 
This diminution is partly due during the last half-year to 
our having smelted a richer stone requiring only 62,32 cwt. 
to the ton of iron; but in the half-year ending June 30, 
1885, when 64.03 cwt. of ironstone were required for a ton 
of iron, the consumption of coke was only 20,61 cwt. per 
ton of iron. 

This diminished consumption of coke since the use of 
Cowper’s stoves, which is shown to be 3.89 cwt. per ton 
of iron made, is not due entirely to the increase of the 
temperature of the blast which is attained by the use of 
these brick regenerative stoves, but in a measure to the 
use of a better quality of coke. That used when first the 
new stoves were put into use, was a soft coke, made from 
beehive ovens with bottom flues, and which coke we be- 
lieve to be 5 percent. worse in quality than the coke 
made from the ordinary beehive ovens. Should this esti- 
mate of quality be correct, then in 1882 we should only 
have oied, say (23.48—1 cwt.) =22.48 cwt. per ton of the 
ordinary beehive coke; but the half-year ending Decem- 
ber, 1886, during which we used coke of this latter 
quality, would still show a reduction on this of 2.89 cwt. 
per ton, : 

The diminished consumption may also arise in part 
from the more perfect state of repair as compared with 
pipe stoves, in which the brick stoves are easily kept, 
since the only difficulty with them, that of the hot blast 
valve, has been overcome ; but that in itself is a source of 
economy, and an additional recommendation. 

(I should mention, in connection with this part of the 
subject, that the difficulty in keeping pipe stoves in repair 
appears toincrease with the increase in section of the pipes. ) 

should not hesitate, therefore, to include firebrick 
stoves in the design of a modern plant for smelting Cleve- 
land stone, and f have accordingly done so in the pro 
forma estimate of three furnaces in the Appendix. 

Next, as to quantity of iron to be produced per furnace, 
involving the questions of the form of furnace, its capa- 
city, and the provision of an adequate subsidiary blowing 
and heating plant, &c., our own experience at Newport 
as to these questions is so limited, that I will only state 
it for the purpose of eliciting information from others. I 
have found that, comparing the three furnaces, Nos. 6, 7, 
8, with our smaller furnaces ait Newport, the former have, 
other things being the same, and on Cleveland iron, 
worked with greater regularity and economy, both as to 
consumption of coke and fluxes, and as to wages, than 
the smaller furnaces of 16,000 cubic feet, or others of some- 
what greater capacity, and in rebuilding any of our fur- 
naces, we have therefore replaced them with furnaces of 
the largest capacity within the limit of 30,000 cubic feet, 
that the site would admit. 

In reference to pressure of blast, we have tried pres- 
sures, a long way, it is true, below those adopted in the 
United States, but varying between 4 Ib. and 5? Ib. at 


the tuyeres, and I have not been able to come to any defi- 
nite conclusion, in looking over the results of the series of 
years from 1872 to the present time, as to any advantage 


having resulted by the use of the higher pressure, except 
perhaps in some small increase in the productive power of 
the furnace. Under conditions like those of the United 
States, where the difference between the cost of production 
and the value of theiron producedis a large positive, instead 
of, as in this country, at best, a s positive, and as, 
during the twelvemonth ending on the December 31, 1886, 
with some, a mogerive quantity, there can be no doubt 
that the very high pressures used have been most advan- 
tageous; and I would here observe that the supposed 
drawback of the rapid destruction of the lining is not quite 
so serious as has been generally believed. ere are not 
many furnace linings which retain so long a life, and are 
so efficient in their old age, asthe No. 8 Newport furnace, 
which I have used as an illustration in this paper.. But 
even this furnace has in its lifetime produced only 350,000 
tons of iron. I should scarcely think that on the average 
of the district the life of a lining would exceed ten years, 
or a production of 250,000 tons. If richer ores were 
smelted, as is generally the case in the United States, the 
annual quantity produced would, it is true, be greater; but, 
I believe, speaking under correction, it is the experience 
of the west coast, as well as of our own district, that the 
lining is, even with our moderate pressure, more rapidly 
destroyed than in working on Cleveland stone. The four 
Edgar Thomson furnaces, of the size of 85 ft. by 20 ft., 
with fourteen Cowper stoves of, I believe, 75ft. by 21 ft., 
ery of blast 8 lb. to 10 lb., produced about 90,000 tons of 
lb. per furnace per annum, I don’t know the life of 
these furnaces ; I believe it is estimated at about 240,000 
tons; but the smaller Isabella furnaces, blowing 9 lb., 
have made 166,000 and 155,000 tons to a single lining. 
There is probably some increase in the consumption of 
fuel in using these very high pressures in order to produce 
large quantities. The Edgar Thomson furnaces, smelting 
mixtures said to yield 55 to 60 per cent., are consuming 
pound age pound of coke to the iron produced. This is 
certainly from 10 to 124 per cent. in excess of our practice 
with materials of similar yield. But their best Connels- 
ville coke contains 12 per cent. of ash as against only from 
7 to 10 per cent. in such good Durham cokes as are com- 
monly used in making hematite iron in this country. 

However this question may be decided, there can be no 
doubt that it would be safe in constructing a new plant 
to have some reserve both of blowing and of heating 
capacity, and both are provided in the plant about to be 
described and estimated for. The question remains 
whether that provision is or is not adequate. 

Besides the substitution of firebrick for pipe stoves, 
some other of the modifications in the proposed plant, as 
compared with Nos. 6, 7, and 8 Newport furnaces as 
originally designed, have been or are now being carried 
out at these furnaces. Amongst these are the special 
arrangements for preparing the slag, shipping it, and 
ag it to sea beyond the line of Admiralty jurisdic- 
tion. This has become a necessary provision at nearly all 
the works west of, and immediately adjoining, the town 
of Middlesbrough. There is an alteration which we have 
carried out in relining one of our furnaces at Newport, 
namely, the substitution of a more upright angle from 
the mouth to the bosh, in the expectation that it may 
diminish the tendency to scaffold. The bosh line has the 
angle of 67 deg. as in our No, 6, 7, and 8 furnaces, A 
steeper line has been adopted in relining No. 5 furnace ; it 
is barrel-shaped, and is at an inclination varying from 
69 deg. to 80 deg. This (No. 5) furnace was only blown 
in a week or two ago, so that we are as yet unable to give 
any results of this modification. 

A minor point, but not without some influence on the 
weekly production of iron, is the closing of the fore part, 
which in furnaces like Nos. 6, 7, and 8, which cast four 
times in the twenty-four hours, may by shortening the 
time, in making up after each casting, increase the output 
by 15 to 20 tons per week. 

The present wharf at the Newport furnaces accommo- 
dates vessels capable of loading 2500 tons to 3000 tons of 
iron, and such a wharf is provided for in the estimates. 

With these preliminary observations I will now describe 
the proposed plant. In doing this, I may repeat some 
things which I have already stated, but the repetition is 
desirable, in order to render the descriptions clear. 

The three furnaces are 85 ft. high from hearth to plat- 
form level, with a bosh of 28 ft., and having a capacity of 
30,000 cubic feet. The blast enters the furnace through six 
tuyeres at about 1450 deg. Fahr., measured by Siemens’ 
pyrometer. The diameter of the bell is 13 ft. There 
are two Cowper hot-blast regenerative stoves for each 
furnace, each 23 ft. in diameter by 54 ft. high to the 
springing of the dome. These are changed every hour 
from gas to blast to insure as even a temperature as is prac- 
tical. All the stoves blow into one common main before 
entering the furnace, which is fitted with a valve between 
each furnace, so that each furnace can be worked indepen- 
dently, or all can be worked as with one common air supply. 
The hot-blast valves, which are usually a source of trouble 
and jo are of cast iron, made by Westray and ea 
land, of Barrow-in-Furness, and have an inch pipe coiled 
round the seat through which water circulates, this seat 
being bolted on so as to be easily changed when necessary. 
Fitted to each stove are Lister’s instantaneous openin 
valves, 16 in, in diameter ; by these the blast is enim | 
from each stove suddenly and at great velocity each time 
the stove is cha from blast to gas, the effect of which 
is to bers ep A clear the stove of the dust which will have 
accumulated during the previous period of heating by the 
gas, besides a saving of time in blowing out the blast as 
compared with the smaller valve usually fixed for that 
purpose. One brick chimney is common to all the stoves, 
and the burnt gas is drawn by it through a flue, which is 
connected to each stove in succession. 

The blowing engines for this plant are four in number, 
having 78-in. diameter blowing cylinders and 40-in. steam 





cylinders. This allows of having one off for repairs when 


necessary. They are of the vertical type usual in the 
Cleveland district, and are capable of blowing a pressure 
of 9 lb. to 10 lb, per square inch. 

A tank covers the whole of the engine-house. This 
contains water for supplying the tuyeres. After passing 
through these the water is run into a cooling reservoir 
ready for service again. 

The boilers, which also supply steam to the kiln and 
furnace hoists, pumps, &c., are fourteen in number, and 
are 5 ft. Gin. in diameter, having a flue 2 ft. 9 in. in dia 

meter. A combustion chamber is built at the front where 
hd is admitted, and the flame, after passing through 
the boiler flue, is divided, passing along a flue placed on 
each side of the boiler, and then enters a single flue at 
the front end running underneath the boiler, and so out 
to the chimney flue at the back, This arrangement of 
flues being such as to obtain great length in contact with 
the boiler, allows of the abstraction of a corresponding 
amount of heat from the gas. Each boiler is fitted with 
an ordinary, and also a Hopkinson’s, safety valve, and 
with the usual steam, feed, and sludge valves. The boilers 
are placed in arow, and-deliver steam into a main pipe 
which is led through a gas-fired superheater to the engines, 
Only twelve boilers are at work at one time, two being off 
for cleaning, and the number employed is such as to allow 
a slow cooling down for cleaning purposes, which in the 
long run saves repairs, and so is economical. 

e furnace lift is composed of three columns placed in 
line, which run up from the ground level to the centre of 
the furnace ~~ and there support it, the outer ends 
of the platform girders being carried by the furnaces 
themselves, and the gallery thus serves to stay the 
columns laterally. The two cages of the hoist work 
between the columns in cast-iron guides, which are fixed 
on the inner side of the columns. 

The total lift from floor to platform level is 92ft. The 
columns are prolonged, and the engines fixed at a suffi- 
cient height above the platform to allow of the passage of 
the men wheeling the barrows on and off the cages of the 
lift. The cylinders of the engines are 84 in. in diameter 
by 12 in. stroke, and the pinion on the crankshaft is 
double geared into a 12-ft. spurwheel, which is keyed on 
the same shaft as the two pulleys which carry the cages. 
These pulleys are V-grooved, and each carries a 1} in. 
diameter steel wire rope, which passes over the upper half 
of the respective pulleys, the ends being attached in pairs 
to each of the cages. ‘The moment the descending cage 
reaches the bottom, the tension on the rope is relieved on 
that side of the pulley, and the grip on the rope by the 
groove of the pulley on the side of the ascending cage is 
then not sufficient of itself to sustain that cage, and over- 
winding is thereby impossible. 

The kilns for calcining the ironstone are five in nuniber, 
and are 26 ft. in diameter by 40ft. high; they also carry 
the girders, which form a double roadway for the convey- 
ance of trucks carrying the ironstone, coke, and limestone, 
and calcining coal from which the materials are shot 
through bottom doors into the various kilns and bunkers. 
The coke bunkers, three in number, have slide doors at 
the bottom, from which the coke is filled into the barrows. 
There is also a bunker for stock calcining coal, and depéts 
for holding limestone or other material. The trucks are 
lifted to the top of the kilns by means of a direct-acting 
overhead steam lift, the cylinder of which is 40 in. in dia- 
meter, being fixed overhead on to cross-girders, which are 
carried on brick piers built at each side. The length of 
the cylinder is of course equal to the height of the lift, 
and the average weight lifted is 14 tons. 

The great simplicity of this form of hoist recommends 
it above others which might be more economical by using 
steam expansively, but which are of necessity more com- 
plicated. As the steam is raised by the use of surplus 
gas from the furnaces only, any economy by the use of 
expansion need not be taken into consideration unless 
some other use should be found for the spare gas. 

After the trucks have been emptied of their load, they 
are lowered to the ground on a table which is regulated 
by a powerful hand brake. 

(Zo be continued.) 





Srret Raits ror CuinA.—Tenders are being invited 
from English railmakers for 12,000 tons of steel rails for 
China. This looks as if the Chinese were going to try a 
railway on a serious scale. 

Finspury TECHNICAL CoLLEGE; OLD StupENtTs’ Asso- 
CIATION.—At a meeting of the Old Students’ Association 
of the Finsbury Technical College, held on Wednesday, 
June 8, the President, Mr. Alfred Chatterton, B.Sc., 
Stud. Inst. C.E., read a paper upon ‘‘ Matter under the 
Action of Stress.” The author after a few preliminary 
remarks described briefly the effect of stresses upon gases 
and liquids. In general they were capable of only resist- 
ing compressive stress, but liquids, in two instances at 
least, could be submitted, to the action of tensile stresses: 
1, In capillary tubes and soap bubbles, 2. By raising 
the liquid toa higher temperature than its normal boiling 
point for the pressure to which it is subjected without 
ebullition. The author then proceeded to deal with the 
effect of stress on a class of bodies intermediate in state 
between solids and liquids. In these he showed that time 
was the most important factor, and that whilst capable 
of resisting suddenly applied stresses like solids, these 
pans bodies yielded indefinitely to very slight stresses 

ong continued. The effect of submitting solids to the 
action of stress was next described, and the author rro- 
ceeded at length to discuss the action of tensile stresses 
on iron and steel. Alternation and repetition of stress 
was next mentioned, and the experiments of Wohler and 
Spangenberg, and the recent extremely valuable results of 
Professor Bausclunger were discussed. At the conclu- 





sion of the paper a very interesting discussion took place, 
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RECORD. 
Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the a wan penny Drawings is stated 
in each case the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, ng 
amount rice and postage, addressed to H. ReapErR Lack, Esq. 

The date ade advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

ay se may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of o tion to the grant of a 

‘atent on any of the grounds mentioned in the Act. 


SHIPS, &c. 
5226. W. Horseman, West Hartlepool, Durham, A 
Combined Boat-Lowering A tus. 


and ppara' 

(8d. 10 Figs.] April 15, 1886.—Figs. 1 and 2 show the improved 
apparatus with the boat in position on board ship. Figs. 3 and 4 

ow the position of the various of the apparatus iy Sey 
lowering or lifting operation. To unfasten or release the bi t, 
the two cam levers A A are turned, which unlock the combine 
davits and boat stands H, H and G, G. The chains B, B, which 
fasten the boat in the chocks G are released, and a few turns are 
given to the winch handle C until the attaching eyes D, D rest on 
top of the davits at E. The winch handle is then turned in the 
opposite direction, and the weight of the boat brings the com- 
bined davits and boat stands H and G in the position shown in 


Fig 4. 





Figs. 3 and 4, level with the ship’s deck. The passengers having 
entered the boat, the officer in charge takes the shale I off the 
brake handle F, and either by pressing the brake handle when on 
deck, or by pulling the rope J when in the boat, lifts up the screw- 
shaft M out of gear with the hoisting wheel. On applying the 
brake K at the same time, the officer in charge can ae away 
either quickly, slowly, or stop or start again at will. The brake 
lever is provided with a pawl that drops into a notch, so that there 
is no danger of the screw dropping into gear with the hoistin 

wheel when the brake handle or the rope J is released. The boa‘ 
is thus allowed to run down until water-borne, whereupon the 
et eyes D fall over and release the hooks, so that the boat 
is quite free from the ship. (Sealed May 27, 1887). 

London. 
and En 


6163. A. Campbell, Improvements in 
the Means of Leaving an tering jubmarine 
Boats or Vessels. (8d. 1 Fig.) May 6, 1886.—The object 
of this invention is to provide means whereby divers may leave 
and re-enter a submarine boat or vessel in a simple manner and 
without affecting the specific gravity of the submerged vessel. For 
this purpose the vessel is provided with an egress and ingress 
chamber having inner and outer doors, and pumps for filling the 
chamber with water from, and returning such water to, the bilge, 
water ballast compartment, or other suitable part of the interior 
of the vessel. (Accepted April 6, 1887). 


6230. C. Jones, Liverpool. Improvements Applic- 
able to the es and Boilers of Steamships to 
Economi: ovide a Supply of Fresh Water. 
[1ld. 7 Figs.) May 8, 1886.—The improvements are applicable 
chiefly to pa mann ery engines. Referring to Fig, 1, the water 
of condensation in the exhaust pipe 4, through which the steam 
passes from the high pressure to the intermediate cylinder, is with- 
drawn through the pipe 5 by means of the ordinary steam 








trap 6, whence the water flows into the s:parator 8. When 
in use the water in 8 is kept at the level shown by the line 
A A, so that the motion of the vessel will not cause the water to 
flow over the partition dividing the main body of the separator 
from the well. When the oil and grease are to be removed the 
level of the water is raised to the top of the partition, and the 
grease is caused to flow over the ition by means of the scraper 
9, With reference to Figs. 3 and 4, the water in the tubes 15 and 





chambers 17 is evaporated by the heated gases and products of 
combustion passing up the smoke stack. The steam or water 
vapour flows through the surface condenser 19, and the condensed 
water runs into one or the other of the fresh water vessels 21 ac- 
Fig 4. 


, = 

















S) 
1S 


REY et 





lef 























— 
8 


cording to the position of the cocks and valves 23. Fig. 2 illustrates 
a modification of this apparatus in which the chamber 17 is pro- 
vided with a series of close-ended tubes projecting into the smoke- 
stack. (Sealed May 13, 1887). 


7537. H. J. Marshall, Linslade, Bucks. Improved 
Means for the Propulsion or Stoppage of Steam and 
other Shi _ (8d. 3 Figs.) June 4, 1886.—The improved 
means of propulsion consist in the combination with any suitable 
motor, of a set or series of pistons fixed at a proper level beneath 
the water and communicating therewith through the open ends of 
their cylinders. (Accepted April 6, 1887). 


8058. A.C. Kirk, Glasgow, N.B. Improvementsin 
Arr ements for Combining ‘Auxtiiney, Blowing, 
other Steam Engines on Shipboard with Main 
Compound Steam Engines. [8d. 11 Figs.) June 17, 1886.— 
This invention has for its object to extend the economical advan- 
tages.of working marine steam engines on the compound system 
to other engines than the main engines of a ship, by means of im- 
proved arrangements of pipe and valve connections for regulating 
the disposal of the exhaust steam from the auxiliary engines. The 
exhaust steam from such engines is led into any of the inter- 
mediate receivers of the main engines, and thus, after working 
the auxiliary engines, is made to do work in one or more of the 
cylinders of the main engines, whether they expand the steam in 
— — four, or more successive stages. (Accepted April 16, 





9280. P. J. Neate, Rochester, Kent. An Improved 
Recetas Gear for Barges and other Vessels. (8d. 10 
Figs.) July 16, 1886.—According to this invention the after 
bearing of the screw-threaded steering shaft is connected to the 
tiller-head by means of a universal joint—that is, by one capable 
of motion with relation to the tiller-head about two axes, one of 
which lies in the prolongation of the rudder pin, for the pu 

of enabling the steering shaft to work properly when its axis is at 
any angle, approaching a right angle, to the axis of the rudder, 
and of rendering the gear applicable to the rudder posts of barges 
or other vessels of different builds without the necessity of using 
special castings for each variation as is usually necessary at pre- 
sent. (Accepted May 18, 1887). 


TORPEDOES AND MINES. 


7703. A. Lege, London. Improvements in Tor- 
pedoes. (8d. 4 Figs.) June 8, 1886.—The improved torpedo 
is provided with directing wings or blades, and is propelled by 
traction. The action of the torpedo is such that when hauled by 
a cord it will rise to the surface of the water in the same manner 
as a kite rises in the air. (Accepted April 9, 1887). 


3173. S. H. Ni and L. Hu Washington, 
District S.A. Improvements 
Marine Torpedoes, (8d. 7 i March 1, 1887.—This in- 
vention relates to a torpedo in which the motor shaft, unprovided 
with propelling devices, is held against rotation in the direction 
in which the motor tends to turn it; thus producing a reaction 
which causes the rotation of the motor itself, and consequently of 
the shell to which the motor is secured, the shell being provided 
with asuitable screw or propeller blade upon its outside. (Ac- 
cepted April 9, 1887). 


3550, J. P. Gibbins, London. A Land Mine or 
To o for the Discharge of Grenades, Small 
Sh or other Missiles over a Large Area. (6d. 
2 Figs.] March 8, 1887.—The improved mine consists of an arched 
water-tight vessel of iron or steel plates divided by an internal 
arch into a lower chamber for the reception of the charge of gun- 
powder, gun-cotton, or other explosive, and an upper chamber for 
no of grenades and other missiles. (Accepted April 9, 


3551. J. P. Gibbins, London. A Floa' Electro- 
Contact or Automatic Mine. [6d. 1 Fig.) March 8, 
1887.—This invention relates to the construction of a submerged 


mine which can be floated at any required depth in water, and is 
arranged so that after,a certain time, such as a few minutes, it can 
be exploded electrically by its contact with an external object, or 
failing that, it is exploded automatically after a certain length of 
time, such as a few hours, the object of the last-named provision 
being, that after the determined time has elapsed, the mine shall 
not remain a source of danger, (Accepted April 9, 1887). 


RAILWAY ROLLING STOCK. 


6272. H. K. Austin, Saltley, Warwick. Improve- 
ments in Axle-Boxes. [lld. 23 Figs.) May 8, 1886.—The 














brass bearing piece B is provided on its front end with indented 
lines and figures which serve to indicate the thickness of the main 
body after wear without having to remove it from its place. The 
top part or cover A is formed with a ta recess A+ and 
channels for the distribution of oil. The journal J is lubricated 
by pads and wicks in contact with it, and fed by the oil below 
contained in the bottom portions of the axle-box. This invention 
relates further to improvements in various details. (Accepted 
April 9, 1887). 

7624. C. D. Richard, Lord Sudeley, Winchcomb, 
Seoncenien, ee C, E. Webber, London. Im ed 

ppliances for Enabling Rail 
Transferred to and along 
the Gauge of which is Narrower than that of 
said Vehicles, (8d. 8 Figs.) June 7, 1886.—Inventors claim : 
The construction and use of transfer wagons suited to the narrower 
gaugeand having fixed at their sides rails suited to the wider gauge 
on which rest the wheels of the transferred vehicles. (Aceepted 
April 6, 1887). 


8710, T.R. Crampton, London. Improvements in 
Railway Wheels or Wheels for Vehicles 
upon Rails. (6d. 1 Fig.) July 2, 1886.—Inventor claims the 
making of one or more grooves in the tyres of railway wheels or 
wheels for vehicles running upon rails for the purpose of lessening 
the inequality of wear and the tendency to oscillation. The peri- 
phery is grooved on either side of the tread of the wheel, so that 
the bearing surface of the wheel is limited to the part between the 
grooves, (Accepted May 4, 1887). 


2631. C. Tellier, Paris. Improvements in Tram- 
way aw Locomotives. ([ls. 3d. 11 Figs.) 
February 19, 1887.—The improved locomotive is driven by the 

wer developed by the explosion of combustible gases in the cy- 

ders. Ordinary fuel is converted into compressed combustible 
gas on the locomotive itself. A ‘‘ digester” permits the storing up 
of sufficient fuel to serve for a whole journey, combined with an 
“exchanger,” which takes up the heat being carried away by the 
combustible gases, and gives it to the air which is passing into the 
digester. (Accepted April 6, 1887). 


3497. E, M. Boynton, West New , Massachu- 
setts, U.S.A. An Improved Railway | ystem, [1ld. 
23 Figs.) March 8, 1887.—This i to the structure 
of a “* bicycle railway” with one supporting or track rail and one 
overhead guide rail, and to rolling stock adapted to run on a 
single rail, the train being retained upon the track in an upright 
position by means of overhead guide wheels arranged to engage 
with the overhead guide rail. Fig. 1 illustrates the improved 
‘ bicycle railway” structure. a is the track rail, a! the overhead 
guide rail. . 2, 8 are modifications of the improved structure 
supported on pillars adapted for elevated or overhead railways. In 
Fig. 2, d, d are longitudinal guides which would prevent accidents 
in case the train should be derailed. A similar safety guide may 
be placed on each side of the guiding rail. Fig. 4is aside elevation 
of a locomotive adapted to the ““breyele” system. The locomotive 
runs on a two-wheeled bogie C in front, and on a single large 
double-flanged driving wheel B (in order to attain a high rate of 
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speed) which also carries the water tank Q and the coalbox O, The 
cylinders are placed on top of the boiler over the firebox on a 
level with the axle of the driving wheel. The coalbox O is pro- 
vided with chutes 0 on either side which discharge into a double 
receiver P. A slide operated by levers regulates the fuel supply. 
A double-flanged guide wheel W is supported above the driving 
wheel B by means of parallel bars secured by diagonal crossbars 
to the frame of the engine. A similar diagonal bracing X supports 
the two-wheeled guide truck C', which is pivotted to X and ‘allowed 
to turn and to follow the overhead rail. Safety wheels x, one on 
each side of the guide rail stringer, are designed to come into 
operation in case of failure of the guide wheels. Figs. 5, 6, show 
a “ bicycle” carriage or car in position on the track. The carriage 
is divided into compartments, two of which are entered by end 
doors A, and three by side doors B. A lu e com ment is 
provided between the wheel trucks and below the floor. (Ac- 
cepted April 20, 1887). 


RAILWAY SIGNALLING, 
‘ed Port- 


or s 
for Platelayers and Permanent Way Purposes. (6d. 
6 Figs.) March 7, 1887.—This invention relates to the employ- 
ment of a compact portable electric cell battery and vibratory 
signalling arrangement which is fixed at the spot where the plate- 
layers are at work, and is connected by ordinary light electric con- 
ducting wires to a portable contact rod fixed at about 500 yards 
further up the line. (Accepted April 9, 1887). 


5008. C.T. Jones, London, and G. Wetmon, Rom- 
ford, Essex. A tus Connected with Trains for 
Preven (6d. ae April 10, 1886.— 
Bells or gongs fixed to the engine or ’s van of the train are 
actuated by a catch striking against a projection located between 
the rails of the line. (Accepted February 9, 1887). 
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RAILWAY PERMANENT WAY. 

§227. D. Bylands, Soon Yorks, and H, L. Buck- 
nail, London. Improvementsin the Permanent Way 
of Railways. (8d. 6 Figs.) April 15, 1886.—This invention 
relates to the employment of glass sleepers cast in solid blocks of 
glass. The point of novelty of these improvements consists in the 
forming of bolt-boles (during the process of casting or making) 


Fig... 
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| 
right through the sleepers S, and the passing of the tie-bar T under- 
neath the sleeper, through which the bolts pass which secure the 
rail or the chair to the sleeper, thus ¢ffecting in one combination 
security of gauge and the fastening of the rails. (Accepted April 
20, 1887). 


7589. H. Livesey, London. An Improvement in 
Metallic Sleepers for Railways. [6d. 3 Figs.) June 5, 
pase aie on par J to this invention the key clip 8 is formed by 
turning up and bending a tongue or flap having on its inner face 
a number of serrations transverse to the rail. A key K having 
on its back a number of corresponding serrations is driven 
between the clip S and the rail. The elasticity of the clip allows 
the protuberances of the serrations to pass each other in driving 


Fig.1. ,9? 
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the key, but afterwards when the key has been driven in, the 
engagement of the serrations with each other has the effect of 

reventing the key from being shaken backwards by vibration. 
The serrations on the inner face of the clip may he produced 
whilst rolling the sleeper by forming the rolls so as to produce a 
number of longitudinal grooves along the thickened part of the 
sleeper from which the tongue or flap is turned up to form the 
clip. Or else the serrations may be impressed on the clip when 
it is heated and stamped into shape. (Accepted April 6, 1887). 


7813. T. Wrightson, Stockton-on-Tees, Durham, 
and J. Mackenzie, Middlesbrough, Yorks, Improve- 
ments in Sleepers or Supports for the Rails of Rail- 
ways. (8d. 3 Figs.) June 10, 1886,.—The improved sleeper or 
support consists of a sheet of metal bent so as to be of a hollow or 
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dished form on its underside, and bent in its upper portion so aa to 
form a trough A for the rail to restin, and provided with bends C C 
which form ridges on either side of the trough and at right angles 
to the rail. The rail is secured in the trough A by means of the 
ordinary wooden key. (Accepted April 16, 1887). 

71856, L. Sterne,London. A Method of Fixing Rail 
Chairs to Metallic Sleepers. (fd. 12 Figs.) June 11, 
1886.—The invention has for its object to fix rail chairs to metallic 
sleepers without the employment of bolts, rivets, clips, and parts 
separate from the chair and sleeper. Referriog to Figs. 1 and 2, 
the chair A is provided on its underside with a T-headed stud a 
which projects from it and is passed through a tlotted hole d in 


the sleeper B. The chair has to be given about a quarter turn to 
bring it into the position in which it receives the rail. In order 
to steady the chair A its lower face is provided with inclined 
hollows ¢, ¢, into which, when the chair is turned, engage spring 






































18 S6.A. 


ieces d, d, projecting a little up from the face of the sleeper. In 

igs. 3 and 4 the inclined hollows are replaced by two tongues f, /, 
viich act as stops and take up side thrusts. (Accepted April 16, 
1887). 


7867. J. Somerset, Manchester. Improvements in 
the Permanent Way of Railways. (8d. 4 Figs.) June 
11, 1886.—The improved permanent wef comprises metallic trough 
sleepers with horizontal ges extending outwards along the top 
of each side and with slots cut through the flanges and into the 
sides of the trough into which the lower part of the rails are 
bei and retained by wedges or filling-pieces. (Accepted April 

3 4 


$401. J. Livesey, London. An Improvement in 
Metallic Sleepers and Chairs for Railway Rails. 
(6d. 7 Figs.) March 5, 1887.—The improvement consists in the 
use of a clip chair for a railway rail, made by punching up and 
bending over tongues of a plate to form clips which are internally 
serrated to receive serrated keys. The upper face of a metallic 
sleeper is recessed to receive the corrugations of a chair plate. 
(Accepted April 6, 1887). 


COUPLINGS. 


5649. J. C. Mewburn, Lordon. (L. Verlinde, Lille, 
France.) Improvements in Railway Couplings. (6d. 
2 Figs.) April 24, 1886.—A hook A is formed on the end of a 
longitudinal bar of from 3 ft. to 4 ft. long the inner portion of 
this bar is screw-threaded, and receives along nut B. The head of 
this nut bears against a spring M placed beneath it and the end 
cross beam of the framing of the vehicle. The nut B passes through 
a wormwheel D which is held ina box, andgears with a worm E on 
a transverse shaft that extends to the two sides of the vehicle, and 





is fitted at each end with a handle F for turning it so as to tighten 
up or slacken the hook A. The bar of each hook carries a stirrup 
with link, as shown, to engage with the hook of the adjoining 
vehicle. There is a counterweight to the stirrup and link, and 
they can be raised or lowered 4 means of a toothed sector H, 
which gears with a toothed pinion or segment on the stirrup. 
The sector H isoperated by means of a handle K attached to a 
transverse rod I extending to both sides of the vehicle. (Sealed 
April 29, 1887). 

6156. F. Broughton and G. H. Hall, Beckenham, 
Kent. Improvements in Couplings for Railway 
Vehicles and in the Methods of Attaching and De- 
ta g thesame. (8d. 6 Figs.) May 6, 18%6.—In the con- 
struction shown in Figs. 1, 2, and 3, big pd is effected by raising 
the lever G, which raises a sliding plate H that operates shackles E 





























provided with stops X to cause the link E' to rise and fall co as to 
engage with the drawhook B of the adjacent vehicle. In the 
modification illustrated by Figs. 4 and 5, the link F is raised and 
caused to fall over the drawhook to be = by means of arms 
M, which are operated by a transverse shaft L. (Accepted April 2, 
1887). 


5569. W. R. Anderson, Darlington, and J. Raine, 
Sunderland, Durham. Apparatus for Automatically 
Applying Ss . Vacuum, Air, and other Brakes on 

way Locomotives and Vehicles, (8d. 5 Figs.) April 
22, 1886.—When a signal indicates danger, the brakes are in- 
stant 1 lied on reaching a certain point by contact of 








Y app 
a projecting rod on the engine or tender, or on the train with the 


inclined surface of a plate on the line elevated by the signal. On 
striking this incline the projecting rod is caused to move upward 
and by suitable connections to operate a valve which controls the 
brakes. (Accepted April 9, 1887). 


3310. R. C. Sayer, Newport, Monmouth. An Im- 
proved Brake for Railway Vehicles having Loose or 
other. Cou g8, with a Means of Adapting the 
same Plant for the Electric Lighting of Trains and 
giving Communication between Drivers and Pas- 
sengers, [lld. 12 Figs.] March 4, 1887.—The power required 
for epplying the brakes is obtained from compressed air which is 
forced under pressure into the brake cylinders by a pump worked 
y | an eccentric on one of the axles of the vehicle. (Accepted 


MISCELLANEOUS. 
8038. D. Halpin and R. C. Rapier, London, Im- 
rovements in Floa Breakwaters. (8d. 5 Figs.) 
une 16, 1886.—The improved floating breakwater consists of a 

hollow vessel or pontoon, the upper surface of which i3 inclined at 
an angle tothe water level, or formed with an upward curvature, 
so that the waves on impinging on such surface will ey their 
force in my coe | the vessel, which in rising again will er or 
neutralise the next wave. The vessel or pontoon is provided with 
ballast, both for Lar wierd the inclination of the upper surface and 
for affording it sufficient inertia to insure effective action. (Ac- 
cepted April 16, 1887). 

8512. W. Eaves, ee. Au Improved Vehicle 
and Means for Propelling the same. (8d. 4 Figs.] 
June 29, 1886,—The vehicle is propelled by the hand or foot of the 
rider by means of a jointed lever, the bottom part of which abuts 
on tothe ground. (Accepted April 16, 1887). 


16,915. D. dela M. du Boulay, Shaftesbury, Dorset. 
A Motor for Shunting Rolling Stock on Railways 
and other Purposes, (8d. 8 Figs.) December 24, 1886,— 
The invention ts in so ting a heavy flywheel that it 
may be brought into rapid rotation, the momentum of the revolv- 
ing flywheel being afterwards converted into a force operating on 
the body to be moved in the direction in which it is to travel or 
to be lifted. When used for shunting pe pred the motor is 
mounted on a truck adapted to run on rails and to be attached to 
the vehicles to be shunted. The flywheel having attained the re- 
quired momentum will then be geared by a pulley to the wheels 
of the truck so as to propel the latter and so shunt the vehicles. 
(Accepted April 6, 1887). 





UNITED STATES PATENTS AND PATENT PRACTICE. 

ai cee with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








CoAL IN THE NoRTH OF FRANCE.—Coal mining has made 
great progress in the North of France during the last 
thirty-five years. In 1851 the extraction effected in the 
Nord and the Pas-de-Calais amounted to 1,051,094 tons. 
In 1860 it had risen to 1,054,094 tons; in 1869 to 4,336,183 
tons ; in 1878 to 7,069,855 tons; and in 1886 to 10,442,055 
tons, 


Tue Lonpon ASssociaTION OF FoREMEN ENGINEERS 
AND DRAUGHTSMEN.—The usual monthly meeting of this 
Association was held on Saturday, the 4th inst., at 7.30 

.m., in the Cannon-street Hotel. The President, Mr. 

m. Powrie, occupied the chair, and the vice-president, 
Mr. W. P. Heath, the deputy chair, and there was a good 
attendance of members and visitors. After the ordina: 
business was finished a paper was read by Mr. G. 
Haggis, on ‘‘Our Native Army in India.” Mr. Haggis, 
who has spent a number of years in India and seemed to 
be thoroughly conversant with the subject, gave a most 
interesting and instructive description of the various races, 
languages, and religions of British India. He showed 
that from the earliest historical period to the present 
time there had always been an ample supply of hardy, 
daring warriors from the native races, and these, when 
trained on the European system, had proved to be quite 
reliable and expert in the use of their weapons. Although 
much had been said at times of the practical inconvenience 
of the customs and prescriptions of caste, his own opinion, 
which was based on experience, was that, where the 
officers treated their men with ordinary kindness and 
consideration, there was little or no trouble on this ac- 
count. The native soldier was very like our own “‘Tommy 
Atkins,” inasmuch as when called upon for extra 
exertion be liked to be well fed and fairly well paid, but 
was prepared to go anywhere and do anything fora con- 
sideration. The lecturer gave statistics of the strength 
of the native army in the three presidencies and of the 
populations, showing the male population of British India 
to Be about 120,000,000, of whom 70,000,000 may be said 
to belong to races sufficiently martial to make fairly good 
soldiers, If five-sixths of these are exempted on account 
of age, physical or mental defects, the requirements of 
commerce and agriculture, religious objections, and other 
causes, there will still remain over 10,000,000 of men fully 
capable of military service. A more general knowledge 
of these facts ought to prevent any uneasiness on the 
subject of the invasion of India by Russia or any other 
power. Our treatment of India since the Government 
was taken over by the Imperial power, although probably 
not perfect, has been a very great improvement on the 
system under either the native princes or the baa or 
and if we continue to treat the native population justly 
and gain their affection as well as respect, they will see it 
to be their interest to support us, and we have seen that 
there is ample material at our disposal not only to defend 
Tadia, but to assist us elsewhere if roe mew After the 
paper a few of the members commented favourably on it, 
and Mr. John Reid gave an account of his experience in 
managing native stokers in the eastern seas. e Presi- 
dent e some remarks and stated that Mr. Haggis had 
agreed to read another paper on the same subject, but 
dealing more with the present condition of things, at the 
July meeting. A hearty vote of thanks was awarded to 





Mr. Haggis and the meeting closed. 
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EXHIBITS AT THE MANCHESTER EXHIBITION. 
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UNIVERSAL MILLING MACHINE, BY MESSRS. CRAVEN BROTHERS, MANCHESTER. 


(For Description, see Page 592.) 


DOUBLING WINDING FRAME, BY MR, JOSEPH STUBBS, MANCHESTER. 





(For Description, see Page 592.) 





THE NATURAL HISTORY OF LOCAL 
BOARDS. 
VII.—Tue Contentious Boarp. 
(Concluded from page 542.) 

Even when the new works were completed, the 
demand for water was abnormally short. Trade 
purposes were abundantly served by the river, 
and by a most convenient old ‘‘cut” from the 
canal which bisected the ‘‘ Settlement’’—one of the 
disused branches over which the battle of water 
rights was fought—and a collier race made no 
heavy draught on the taps—at any rate on those 
supplying the pure element. Still the small con- 
sumption seems inexplicable; for years together 
not exceeding 54 gallons per head daily. Stoney 
Edge therefore could afford to sell water even from 
the limited minimum as yet accruing to them, and 
accordingly attempted to conclude an agreement to 
supply the subjacent district of High Church at 
11d. per 1000 gallons, leaving a handsome profit of 
5d. per 1000 for the use of the conduit, reservoir, 
and a short length of distributing main. But their 
own partner thwarted them, and by offering it at 
10d. per 1000, seduced their customers. Then an 
interesting quarrel arose, as was natural, all water 
leagues seeming as unstable as the element on which 
they stand, and riddled with channels by which 
peace leaks out and is lost. It fell out as follows : 

Stoney Edge, watered by its river and canal for 
trade purposes, used little of the town’s supply, as 
we have seen ; but Windy Edge, its partner, had 
no such resource. Their manufacturers used the 
town’s water liberally, and the water sold, added to 
the home consumption, altered the proportions men- 
tioned in the agreement as allotted to the two 
Boards. Thus while Stoney Edge’s portion was 
two-fifths, and Windy Edge’s three-fifths of the total 
volume required, it was soon found that the latter 
took more and the former less than its share. 
‘* Well,” it may be asked, ‘‘and what of that?’ 
Why only this, that as the agreement made no pro- 
vision for varying proportions, but assumed them to 
be fixed, a very knotty point arose, raised by Stoney 
Edge, as to the allotment of profit upon the extra 
water sold by Windy Edge over and above their 
legal three-fifths. Stoney Edge first offered to sell 
their surplus to their partner. This being declined, 
they then applied for astatement of profits made 
by Windy Edge out of sale of water appropriated 
by them in excess of their share, asking for imme- 
diate payment of two-fifths of such profit, which 
they claimed as due to themselves. Still Windy 
Bdge would have none of such reasoning. They 
said ‘‘Mind your own business. It is nothing to 
you how we may dispose of our water.” 

A few years’ correspondence produced no decisive 
result. At length Windy Edge asked the borough 
of Beconshill for a matter of 100,000 gallons more 
than their partner would agree to. They them- 
selves did not want the proportionate volume, and 
they objected to become liable for that which they 
could not use by subscribing to the joint notice for 
supply. But this difficulty was got over by the 
tendering of an indemnity to Beconshill by Windy 
Edge, so that still the excess volume came. 
Finally, after six years’ wrangling, Stoney Edge 
decided that there were only two ways of bringing 
their wayward partner to terms ; first, by seizing 
the fountain head and shutting down the valves 
when the legal quantity had passed through ; or 
second, by taking possession of two-fifths of all water 
sent through the conduit, paying only for what they 
ordered. They then took the law into their own 
hands and tried the first method, until sheer 
famine compelled their partner to agree verbally 
to their terms, not, however, without a personal 
struggle for the mastery of the valves between 
their respective gangs. But when the Windy Edge 
tank was once more filled, the truce was broken by 
the impossibility of putting the verbal agreement into 
writing. Whereupon, asa last resource, the Stoney 
Edge Board again took the law into their own hands, 
allowed the excess water to come without let or 
hindrance as far as the joint tanks, at which point 
they put an embargo upon it, and quietly turned it 
down the waste pipe into the stream ! 

After some 3001. worth of 2 gene liquid had 
thus been disposed of, Beconshill, which had sided 
with its best customer, began to consider its posi- 
tion. On its shoulders fell the loss, for Stoney Rage 
was only responsible for the volume according to 
legal notice given jointly-by the partners ; while 
her  eepme Windy Edge, could not be made to 
pay for water it never got. Beconshill’s business 
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was to deliver the excess water to its customer. 
How, was the difficulty they could not legally solve. 
In this dilemma, the corporation turned off the 
said excess at their end, leaving Stoney Edge 
masters of the field after a hard-fought struggle ; 
and Windy Edge was fain to come to terms by allow- 
ing her partner one-fifth of the gross profits derived 
from the surplus. 

This instructive episode disposed of, we may now 
close the Board’s water history, and turn briefly to 
the drainage question, In 1878, an able and inde- 
fatigable medical inspector of the Local Govern- 
ment Board reported upon the sanitary condition 
of the whole of the districts in the St. Paul’s 
Union, with special reference to the local prevalence 
of infectious diseases. Coming to Stoney Edge, he 
found, amongst other sins of omission, no main 
drainage. In the ‘‘Settlement” the streets were 
drained direct into the river, which also received 
the parti-coloured vomit from the factories and 
dye-works. But the axiomatic rule of discharging 
as near ordinary level as possible was not observed, 
and the drain outlets being laid a yard or two 
above ordinary level, a loss of fall accrued, causing 
the drains to be silted up by backwater from floods 
much oftener than if the said rule had been ob- 
served. There was no ventilation, no disconnec- 
tion, and sometimes no trapping. The rest of 
the district had less drainage, but more oxygen 
from the breezy heights. The average death-rate of 
the 10,000 inhabitants was not the highest, being 
18} in the 1000 on the average of the previous five 
years, though still charged with a high fever rate. 
Main drainage, therefore, was one of the inspector’s 
urgent recommendations. 

ot long after, Gwydyr House wished to know 
what was being done in the matter. At the very 
next meeting, in February, 1879, the Board, ani- 
mated by the best sanitary intentions, resolved to 
proceed forthwith to the provision of an efficient 
system of main drainage for the district. But as 
time went on, their sanitary fervour cooled. They 
were busy building a fine range of offices, and let 
the drainage stand until another letter or two 
stimulated them a little. They bestirred them- 
selves leisurely, and at midsummer, first one and 
then another deputation was appointed to see an 
experienced engineer, but history does not record 
the interview. At the beginning of the following 
year, another deputation was appointed which did 
interview the engineer, and thenceforward matters 
proceeded with such vigour that he was appointed 
within three months, which was duly reported to 
the Local Government Board as showing that tho 
matter was receiving proper attention. 

In the following October, Gwydyr House again 
dunned the Board, who replied that pressure of 
other business had compelled the engineer to post- 
one their scheme ; fourteen months after which 
ne had advanced as far as to be able to report that 
the levels were so intractable, and the canals, rail- 
ways, rivers, &c., formed such a network of diffi- 
culty, that really a little time must needs be allowed 
for the proper digestion of so serious an enterprise. 
Three months later he had so far digested his dif- 
ficult enterprise as to feel dismayed at the pro- 
spect before him; and being busy with weightier 
matters, and unable to fix any definite bounds for 
the completion of his task, he suggested as an alter- 
native that it might be better to appoint some 
other engineer. Just then, the sanitary fit was on 
that part of the Board which represented the 
‘* Settlement,” owing te the apparition of typhoid 
in that locality. They accordingly hurried the 
acceptance of the alternative, but only to be 
defeated by the stronger section backed by rural 
and mining instincts. The next letter of inquiry 
called forth the reply that the engineer would not 
be able to take up the consideration of the scheme 
for some time. Reill the department with auto- 
matic precision and inimitable patience posted their 
quarterly refreshers; and once more, 2} years 
after his barren appointment, the engineer asked 
to be released from his duties, and breathed his 
willingness to assist his successor. But the Board 
had nosuch intention. On the contrary, the more 
he retreated the more they liked him, until 
every new apology drew forth their heartfelt bless- 
ings ; and on a certain day the chairman declared 
with an exquisite sense of humour, that their engi- 
neer suited them better than ever, to which one 
member said ‘‘ Hear, hear,” another ‘‘I propose 
we stick to him,” and a third, ‘‘I beg to second 
that.” 

Meanwhile the department reminded them that 





four years had passed away since the Board had 
solemnly pledged themselves to the cause of main 
drainage ; that nothing had been done, not even 
on paper, and that the wasted interval had been 
signalised by a fatal outbreak of enteric fever in the 
‘* Settlement,” due to faulty arrangements left in 
statu qué in anticipation of the new scheme. But 
the outbreak was past and gone; while, consider- 
ing their sanitary nakedness, the death-rate was 
wonderfully low ; besides which, trade languished. 
The Board, therefore, seeing no force behind the 
appeals of Gwydyr House, contented themselves 
with the politest of answers to the politest of 
queries, and philosophically entrenched themselves 
behind their engineer. 

But now, having traced the gentle pursuit of the 
Board by their legal guardiansto a point barely mid- 
way in their endless march across the desert of 
laissez-faire, we will give pause to the reader, who, 
despite the comedy of the thing, must needs be 
wearied by the barrenness and monotony of the 
prospect. Let us beguile him no longer, but come 
forthwith to the idiosyncracies of the Contentious 
Board, as yet unknown to him. 

When the bridge was put across the river from 
the town of St. Paul’s to the corn and pasture fields 
of Stoney Edge, the seed of parochial dissension 
was sown. Its growth has been rapid, and nothing 
can uproot it, so great authorities say, except total 
disruption and alliance with St. Paul’s. St. Paul’s, 
they say, planted the colony, and watered it, too, 
for awhile. »Their trade had swelled over its 
bounds and found room here ; and although the pit- 
men’s daughters descended and ascended the steep 
Edge, morning and night, to and from the busy 
factories of the ‘‘ Settlement,” there was little in 
common between it and the old collier village on 
the hill. The wise child knew its own father, and 
we have recorded the various filial instincts which 
moved the heart of its offshoot towards St. Paul’s : 
the annexation movement; the extension of the 
borough for parliamentary purposes, so as to in- 
clude the Stoney Edge Carrs ; and the little wheels 
and counter wheels, impatiencies, and factions of 
the water question, now long laid to rest. The 
quick pacer was harnessed to the slug, and finding 
its forward movements hampered, resented its 
fate. St. Paul’s, indeed, possessed but little of the 
racer, yet the blood of its scions was more craftily 
qualified, as that of most colonists is, showing that 
wisdom of natural selection to which transplanting 
lends such an impetus. Indeed, the history of 
Flat-thorpe (see the Progressive Board) adds but one 
more to the numberless proofs that in its emigrants 
a town, no less than a great nation, often parts 
with its best blood. 

So far back as 1874, attempts were made and de- 
feated to secure the representation of the ‘‘ Settle- 
ment.” In anuther year the addition of an outlying 
township to the district emphasised the differences, 
This was Over Stoney, an upland district entirely 
rural and mining, and therefore in its interests 
one and indivisible with the old village. The 
accession of such an inert and unleavened mass 
of country life boded ill for the ‘‘ Settlement,” and 
it was felt that the extension had thrown them 
back years in their race for power. Still their 
numbers multipled in a far quicker ratio than their 
masters, and after many defeats they at last 
saw themselves represented by two members, 
specially selected for their powers of non-efface- 
ment. There was ample scope for contention. 
Sanitation furnished one head, and for years the 
‘*Settlement” revolved on main drainage. But 
this line of cleavage was cemented by the strong 
external pressure of bad times; besides which 
motive, was the fascination often inseparable from 
the elusion of those very duties to which a local 
board is expressly appointed, when the pecuniary 
interests of nobody in particular are to be served 
by their performance. Even natural enemies are 
momentarily reconciled in the midstof their feuds by 
the dreadel presence of a more powerful common 
foe, such as, for instance, the tax-gatherer. Thus it 
pleased the devil of self-interest to cast out the devil 
of contention in one main article of local government ; 
and thus it came to pass that members of a certain 
complexion who professed to grow pale and tragic 
over Glenbeigh rehearsals, agreed to sentence scores 
of their neighbours to the risk of certain eviction 
from their poor carcases by a death due to the most 
degrading of all diseases, those generated by our 
own violation of the unerring laws of nature. 

But besides drainage other matters more intensely 
local urged themselves. There were road improve- 





ments and a terrible level crossing at the station, 
in which each side saw its own property improved 
or damaged according to the solution of the problem. 
Every meeting became a contest ; one-sided, indeed, 
but stubbornly fought ; and every election a trial 
of strength between the colliery king and the 
tribune of the people, who in certain political direc- 
tions went at a rapid pace and stole the hearts of 
even municipal opponents. Every march of the 
drum municipal was beat, the call to arms went 
round, the winds of oratory issued, voters were 
harried, and every nerve strained to gain the day. 

At length one night, after an election, the new 
Board was summoned. The issue was momentous, 
for the first business was to elect a chairman, and 
for the first time the two parties met on equal 
terms. They were six and six, every man good and 
true, of good fighting stomach, eager for the fray, 
and resolved to do or die. With the chairman of 
his choice, each saw the tempting crown of victory 
at every meeting for a whole year. Never had the 
“Settlement ” rejoiced in the possession of a work- 
ing majority, and never had the Edge been without 
one ; and the one was as loth to part with power as 
the other was eager to grasp it. So an all-night 
sitting was inevitable. Those were the evil parlia- 
mentary days when obstruction was hatched, and 
the days of aged or infirm members numbered. 

Tt was not a contest of stern ascetics. Within 
the board-room, strong food and strong water fed 
fighting blood, but sleep was denied. In vain did 
any of them nod obedience to the laws of nature. 
For him there was no rest, for no sooner did he nod 
than an attempt to snatch the victory aroused him 
to a sense of his responsibility. Every change in 
the art of voting and nominating was rung, but 
still the division list remorselessly recorded six 
against six. In the early morning dews, wives 
appeared to cheer up their limp and devoted lords, 
and breakfasts of savoury and cheering viands were 
brought in detachments. At three o'clock the 
clerk, who was the returning officer, appealed for 
mercy, pleading an appointment, and so far pre- 
vailed upon the twelve that they adjourned the 
meeting after a twenty-one hours’ sitting. 

In three weeks another all-night sitting showed 
the metal of these stern spirits. Neither battle, 
murder, nor sudden death had thinned their ranks 
nor affected their odds, and the fine parochial spirit 
still swelled within them as they met, breathing 
defiance. This time comfort was organised before- 
hand, and the sacrifice was beguiled with fleshly 
comforts grateful to humanity ; and rugs, blankets, 
warm suppers, liquors, and cigars abounded. The 
meeting began at six, and before eleven that same 
night a member received warning that his wife was 
dying. But this had no effect on their obdurate 
souls. He was a ‘‘Settlement” man, and his 
leader, the tribune, stood up and pleaded with his 
opponents to pair with their unfortunate colleague, 
who otherwise, he unwisely threatened, would re- 
main and fight out the issue. They declined to 
pair, which, as they understood it, was simply 
an act dictated by the mutual necessities or con- 
venience of two individuals, such as, in the pre- 
sent case, had no existence. Upon this they were 
told that it was a disgrace that none of them 
would pair in the face of a calamity so terrible ; the 
speaker forgetting that if party feeling could efface 
the sacred duty imposed by nature upon every man 
to close his wife’s eyes before she passes into eter- 
nity, there remained no shadow of a claim on the 

ood offices of a stranger. So in spite of the up- 
ifted hand of death, the unhappy man spared 
himself the last heartrending but consoling moments 
with his dying wife, and remained true to his party. 
As the long night wore on, every device was tried 
in the hope of seizing the issue, and bitter per- 
sonalities were exchanged. Even the ballot was 
tried and failed, as reflection might have warned 
them. At last, death, which terminates many 
farces, terminated this one. The bereaved member, 
who would not leave to take the last look at the 
living lineaments of his wife, hurried off to see them 
composed in death, leaving the victory with the 
‘“* Edge” after a sitting of forty-five hours. Sin- 
gularly enough, this stubborn contest was after- 
wards cited as a proof, not of the efficiency of local 
boards, but of the contrary. 

Notwithstanding their victory, the victors had to 
fight every step, and when, a few months after this 
heroic exhibition, they applied for borrowing powers 
to carry out their own schemes of improve- 
ment, the conflicting evidence before the Commis- 
sioner compelled him to withhold his decision 
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until they could agree better as to what they wanted. 
“When I came here before,” he said, ‘‘ you were 
a united Board—now you are not so. It is easy to 
see which way you are pulling. It won’t answer ; 
you must give up backbiting and try conciliation— 
a little oil mixed with the vinegar.” This excellent 
advice found exceeding favour with both parties, 
each commending it with all his soul to his neighbour 
without the least intention of applying it to him- 
self; and within a fortnight the unlucky clerk 
received orders to enter the name of every voter 
on every trumpery resolution—a capital school 
for law, if the pupil be not driven mad in the 
process. In fact, the Contentious Board were not 
at sixes and sevens, but at sixes and sixes, where 
the least opening offered itself for division, and 
especially with reference to the famous level cross- 
ing at the railway station, a cause memorable in 
Stoney Edge annals, and one which, after a lively 
existence of six years, is still proceeding as vigo- 
rously as ever. Even the very stones on the roads 
were a bone of contention, one party swearing by 
the virtues of the local dross, and the other de- 
nouncing it as dust, to be quickly blended and 
transformed into powdered sewage for the benefit 
of the ratepayers’ lungs. The year ended as it 
began ; and when a vote of thanks was proposed to 
the chairman, the leader of the opposition rose and 
indicted him. It was his painful duty, he said, 
from which he could not escape. The chairman 
did, indeed, deserve the thanks, the very sincere 
thanks, of certain gentlemen on the Board, but he 
did not deserve the thanks of the Board ; never in 
his life had he seen a more unfair chairman. He 
therefore moved that the Board do now adjourn, 
and the voting being equal, the chairman went 
without his vote of thanks. 

At the next election the ‘‘ Settlement ” party 
were completely overthrown, four villagers being 
elected, so there were no more all-night sittings. 
Courage and vigour still animated the minority, but 
tempered by that common sense to which mere 
childish obstruction is impossible, a kind of sense 
which is the essential quality of the governing 
mind. Still faction raged as fiercely as ever. In- 
terests—not public, but sectional and private— 
differed, and every improvement was opposed by 
one or other of the parties. Besides the terrible 
level crossing—the terror of reporters—another 
subject of dispute came up: a new railway station 
in an outlying and isolated position, with a road and 
a river-bridge destined in some degree to play a 
similar part to the bridge of a quarter of a century 
before which created the ‘‘ Settlement ;” namely, to 
deplete the population of Flat-thorpe, and give them 
admirable mill sites—when they are wanted—-and 
picturesque cottage and villa sites in Stoney Edge, 
as well as better railway facilities. Obviously, it 
was a project absolutely designed in the interests of 
Stoney Edge, pointing to the increase of its trade 
and rateable value in many ways. But it had one 
defect in certain eyes, being calculated to benefit 
the leader of the majority ; so the minority found 
it their duty to oppose the scheme ; first professing 
to see grave danger in it, and then holding out for 
better terms in taking over a new road. 

So matters stand at the present moment. A few 
public improvements have been carried out more or 
less efficiently ; but more droop and languish, their 
fruition blasted by the frosts and east winds 
of contention, which for long years have played 
upon them ; while the Board of Trade and the rail- 
way company have exhausted their resources in 
trying to solve the impossible problem of satisfying 
all the contending parties. The sewerage is in statu 
qué; and but recently another inspector, seeking 
to checkmate the cholera, has followed in the track 
of his predecessor of eight years before, and has re- 
peated his identical suggestions. For that length 
of time the people at Whitehall have been knocking 
with polite and inexorable punctuality at the Board’s 
doors to know the time of day ina main drainage 
sense, and have been informed with equal politeness 
and punctuality of the exact hour. Nothing has 
been done, and both parties, so far as actions count, 
are perfectly satisfied with the position ; and the 
engineer still suits them better than ever. Like 
Dogberry, they would willingly bestow all their 
tediousness upon the Local Government Board. 
‘* Yea, an ’twere a thousand times more than it is.” 
The speculation involved in human life and health is 
indeed palliated by one wonderful fact, to wit, the 
favourable death-rate, which for ten years has 
averaged no more than 16.3 in 1000, an exceptional 
return for undrained districts, In this specula- 





tion the Contentious Board are agreed ; and, so far, 
the game, without being ruinous in life, is profit- 
able in economy of rates ; but let all concerned 
reflect, that in agame where the stakes on one side 
are human lives, the risk isterrible. The losses of 
a single season may bring bankruptcy and unavail- 
ing remorse. 

There is no show in drainage. Sewers do not 
minister to the lust of the eye, like town halls, 
markets, and the like. Yet the good of them, 
though viewless, is endless; and he who wisely 
takes the initiative in carrying out such vital works, 
gains a future honour which all should covet. Better 
a thousand times it is to storm and uncover than to 
shield, the unclean fastnesses-of disease. 





METAL EXHIBITS AT 

THE MANCHESTER EXHIBITION. 

Messrs. RicHaRD JOHNSON AND NEPHEW, of 
Bradford Iron Works, Manchester, exhibit at the 
Manchester Exhibition an immense trophy of wire of 
every description and quality Henge in the form 
of a temple over 20 ft. in height. The base of the 
stand is formed of the ingots, blooms, and billets 
in the rough state to show the material from which 
their wire is manufactured. A large selection of 
rods are shown from ? in. down to } in. in diameter 
in continuous lengths weighing 2 ewt. each ; these 
are produced by the firm’s patent continuous wire 
rolling mill, by means of which greater lengths can 
be produced than by any other processes. The rods 
are afterwards drawn down into wires of various 
sizes, and in very great lengths, for telegraphic and 
telephonic purposes, wire ropes, springs, fencing, 
&c, The galvanised electrical wires are made in great 
lengths without joint or weld, and are of an excep- 
tionally good quality, with both a high conductivity 
and great tensile strength. An enormous quantity 
of this wire is supplied to the Post Office and other 
large users of telegraph and telephone wires. 

The columns of wire at each corner of the stand 
are of various brands of iron and steel, viz., best 
iron, best selected charcoal, Bessemer, crucible 
cast steel, and a special brand of steel made by 
the firm, some being coppered, tinned, gal- 
vanised, or varnished. A special feature of this 
exhibit is the barb steel fencing wire which is 
largely displayed in coils and reels, and for 
artistically decorating the stand ; it possesses great 
strength, and forms an excellent fencing wire on 
account of the barbs or spikes on it; these 
also give it an ornamental appearance. The total 
weight of the exhibit amounts to upwards of 50 tons, 
it being the largest and most perfect display of 
the kind we have ever seen at an exhibition. 

Mr. W. Scott, of the Atlas Patent Steel Wire 
Rope Works, Reddish-road, Stockport, shows 
samples of steel wire of various sizes and qualities, 
and the same material in the menafactecsll form of 
large and small wire ropes for mining and other 
purposes ; samples of the following ropes amongst 
many others areshown. A flat steel wire rope 1040 
yards long and 44 in. wide by }} in. thick, weigh- 
ing 74 tons, supplied to the Ashton Moss Colliery. 
A flat rope for the Dukinfield Coal and Cannel 
Company, 830 yards long, 4 in. wide, § in. thick, 
weighing 5$ tons. A 6in. round rope 885 yards 
long, weighing nearly 7 tons, supplied to the Harris 
Navigation Company, South Wales. A large show 
case at the back of the stand contains specimens of 
ploughing ropes, steel hawsers, and crab ropes 
of a remarkably flexible nature. All the strands of 
the round ropes contain nineteen wires, and are 
made upon an improved principle adopted by this 
firm which has hitherto given very satisfactory 
results. All the wire used by this firm is made by 
them at their own works, for the special purpose 
of making high-class ropes. 

The Whitecross Company, Limited, of Warring- 
ton, show at the Manchester Exhibition their 
various productions in iron and steel wire, arranged 
in coils in the form of pyramids, showing in order 
the various processes of manufaciure. The base is 
formed of various sizes of iron and steel rods just 
as they come from the company’s rolling mills. 
These represent the first stage the billets pass 
through in the process of wiremaking. Successive 
steps in the pyramid are composed of coils of wire 
in its many stages of drawing, each size being in- 
tended for some special purpose, such as wire ropes, 
springs, telegraph and telephone wires, fencing, 
&c. The wire is supplied either polished, coppered, 
galvanised, or black varnished according to the 
special conditions under which it will he subse- 


quently placed. A second pyramid shows in 
similar fashion these various wires manufactured 
into ropes for mining, hauling, towing, and mooring 
purposes. Some specimens of tramway ropes are 
shown similar to those now in use on the Highgate, 
San Francisco, Sydney, and Melbourne cable 
tramways. Other varieties of wire are shown for 
electrical purposes, zebra fencing wire, wire netting, 
and all the numerous purposes for which wire is so 
extensively used. 

The patent cast-steel wire turned out by this firm 
is noted for its high tensile strength, which is 
practically demonstrated at this stand by showing 
a very fine wire suspending a very considerable 
weight. 

Mr. F. Ford-Smith, of Ordsall Hall Iron Works, 
Salford, shows a large assortment of highly-finished 
bolts, nuts, washers, and screws, &c., from ¥ in. up 
to 4in. in diameter of wrought iron and steel, some 
of the bolts being hardened when required for work 
on which the nuts have to be frequently removed ; 
others are shown in Muntz metal for purposes 
where iron and steel would corrode. The finish of 
them both in the threads and elsewhere shows that 
the work is of the highest class, none of them being 
touched after leaving the machine, which turns 
them all out to exactly standard sizes. 

The Steel Nut and Tube Company, of High Bank 
Steel Works, Openshaw, Manchester, show samples 
of their various manufactures, comprising steel 
nuts, both rough and finished, from @ in. up to 6 in. 
in diameter, which are made from hexagonal bars 
of hollow-drawn steel and cut off to the required 
thickness by circular saws; they are then faced 
and tapped by special taps made for the purpose 
out of hollow-drawn steel, which the makers claim 
to possess greater strength than ordinary taps on 
account of their being hardened more thoroughly 
and less liable to warp. This firm also make 
rimers, boring and milling tools, &c., out of this 
steel. The various purposes for which the hollow- 
drawn steel of all sections can be used are shown 
by rigging screws, railway and other unions and 
couplings, also spindles, tubes, and shafts of various 
kinds. Sevoral of the articles shown are accom- 
panied by reports from well-known testing esta- 
blishments, which show that the tensile strength is 
considerably increased by the drawing process to 
which the steel has been subjected. 

The Staffordshire Steel and Ingot Iron Company, 
Limited, of Bilston, Staffordshire, show an assort- 
ment of pig iron, ingots, blooms, &c., and plates 
and sheets of soft steel or ingot iron, also finished 
articles made therefrom, amongst which we noticed 
an excellent piece of work consisting of a steel 
hemispherical top for a dome made at one operation. 
At the same stand are shown some excellent speci- 
mens of edge tools, solid steel American axes, ham- 
mers, picks, &c., of mild steel or homogeneous iron 
made by the Thomas-Gilchrist process, all of which 
are faced with cast steel. The slag or cinder pro- 
duced in the process of converting pig iron into 
mild steel is also exhibited. 

Messrs. Andrew and James Stewart, Limited, 
of the Clyde Tube Works, Glasgow, exhibit an 
extensive assortment of lapwelded iron and steel 
tubes from ,; in. up to 12 in. in diameter, some of 
which are intended for ‘gas, steam and water pipes, 
also boiler tubes, both plain and fitted with 
copper ends. The gas and water pipes are protected 
from rust and decay by galvanising or asphalting 
them. Many of the thick tubes are intended for 
shafting, rollers, rigging-screws, &c., while others 
are for Perkins’ system of high-pressure boilers and 
heating tubes, also for hydraulic purposes. This 
firm supplied over fifty miles of pipes to the British 
Government for the Soudan expedition, all of which 
were tested up to 1800 lb. per square inch. Various 
sizes of cast-iron pipes and fittings are shown, also 
samples of Artesian well and mineral boring tubes, 
oil well tubing and casing, &c. The good quality 
of the material is demonstrated by several samples 
of tubes which have been squeezed flat when 
cold and afterwards twisted in various directions. 

The Credenda Cold-Drawn Seamless Steel Tube 
Company, of Ledsam-street, Birmingham, exhibit 
some most beautiful samples of their cold-drawn 
steel tubes of various sizes, thicknesses, and sections. 
For smoothness of surface and uniformity, both 
inside and out, we think these tubes cannot be sur- 

; they will carry great pressures either in- 
ternally or externally. The finest material is used 
in manufacturing them, and being seamless they 
are perfectly homogeneous and cylindrical, a feature 





which cannot be obtained in seamed tybes. . The cold 
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ELCTRIC LIGHTING PLANT AT THE MANCHESTER EXHIBITION. 


CONSTRUCTED BY MESSRS. MATHER AND PLATT, ENGINEERS, MANCHESTER, 
(Fer Description, see Page 592.) 


drawing to which these tubes are subjected gives 
them a clean polished surface, and increases the 
tensile strength of the material. Rims for bicycle 
wheels, elliptical spokes for carriage wheels, and 
other articles, are made by the same process. 
Several samples of these tubes are shown which 
have been crushed flat in a longitudinal direction 
while cold without showing the least sign of crack- 
ing, which will give some idea of the quality of the 
material used. 

Messrs. Ralph Heaton and Sons, of the Mint, Bir- 
mingham, show a large assortment of their nume- 
rous manufactures in copper, brass, and white 
metal, including cold wrought seamless copper and 
brass tubes for various purposes. These can be 
made either of considerable thickness for standing 
heavy pressures, or very thin for ornamental and 
other purposes. Pieces of the tubes are shown in 
the various stages of manufacture from the first 
operation on the ingot down tw the finished article. 
Rolled metals, wire, gas and water fittings, &c., 
are exhibited, also the process of striking coins, 
medals, &c., is shown by means of a coining press 
in operation. 

Messrs. Henry Wallwork and Co., of Union 
Bridge Iron Works, Charles-street, Manchester, 
exhibit samples of various malleable and annealed 
iron castings; amongst them we noticed several 
beautiful pieces of work, such as carriage wheels 
with thin hollow malleable iron spokes, a section of 
avery compact cast-iron boiler for a gas stove, 
having a very large heating surface, the water spaces 
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being thin and flat with projecting lugs all over. 
The metal is of a remarkably uniform thickness, 
although the cores and mould for producing this 
casting must have been very intricate. A large 
assortment of very fine smooth castings are shown 
_ as they left the sand, also malleable spanners, 
athe carriers, shuttle boxes, &c., many of which 
have undergone very severe twisting and bending 
without showing signs of failure. 

Messrs. J. Hopkinson and Co., of Britannia 
Works, Huddersfield, exhibit a number of plain and 
corrugated brass and copper cylinders and pipes, 
also a selection of valves, taps, indicators, and brass 
fitting for yon and boilers. To demonstrate the 
superiority of corrugated over plain metal cylinders, 








they exhibit two cylinders of equal weights and 
dimensions, one of which is plain and the other 
corrugated ; the former has been completely crushed 
and buckled by an external pressure which the 
latter has withstood without sustaining any injury 
whatever. Most of the corrugated work shown by 
this firm is on the spiral principle. The firm also 
exhibit examples of their well-known steam engine 
indicators which owing to the long stroke of their 
pistons are chiefly adapted for use on slow running 
engines. 

ne of the finest and best-arranged show-cases of 
steel in the Exhibition is that shown by Messrs. 
Seebohm and Dieckstahl, of the Dannemora Steel 
Works, Sheffield. It contains many highly-finished 
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prevent overheating. No. 2, containing 1} per 
cent. of carbon, for work similar to the above and 
for small cutters and taps, but it cannot be welded. 
No. 3, containing 14 per cent. of carbon, for mill 
picks, shear blades, large turning tools, and punches, 
&c. ; it may be welded with great care. No. 4, 
containing 1 per cent. of carbon, for cold chisels, 
hot setts, granite drills, &c. ; it will weld with care. 
No. 5, containing { per cent. of carbon, for smiths’ 
tools, miners’ drills, &c. ; it will weld without difti- 
culty. No. 6, containing # per cent. of carbon, 
for hammers, stamping tools, &c. ; it will weld easily. 
No. 7 isa mild centred cast steel for taps, rimers, 
&c., which must be hardened at a low heat. The 
result of adopting this system has been to fully 
justify the novel step. The firm has long ago aban- 
doned the fallacious system of attempting to pro- 
duce cast steel of an average temper to suit all 
purposes. Fractures of all the above varieties of 
steel are shown, broken when both hot and cold, 
which affords a very interesting and instructive 
study, as a very much more accurate idea of the 
agin for which a piece of steel is suitable may 

e obtained by a combined examination of both a 
hot and cold fracture than when a cold one only is 
relied upon. 

The Leeds Forge Company, Limited, of Leeds, 
have a remarkably fine exhibit of Fox’s well-known 
corrugated boiler furnace flues of the usual pattern, 
mild steel plates, both pressed and flanged for boiler 
purposes, weldless steel rings, dome seatings, and 
other boiler fittings. The Fox’s patent corrugated 
tyres for vehicles is a decided novelty. This device 
is intended to prevent the dangerous accidents 
which so frequently occur with ordinary vehicles in 
passing over tram lines, the narrow tyres of which 
skid upon the metals, and in some cases get 
wedged in the grooves and cause the overthrow of 
the vehicle, or else pull the tyre off; this mishap, 
however, cannot occur with the corrugated tyres, 
as they cover a much wider track without having the 
inconvenience of a wide and unsightly tyre. Another 
novelty shown by this firm is F’ox’s patent flanged 
frame plates for locomotives and tenders. They are 
pressed complete out of a } in. steel plate ata single 
operation ; their length is 21 ft. 9in., and about 
3 ft. deep. All the edges are flanged, which adds 
very materially to their stiffness ; in fact, all angles or 
stiffeners are quite unneceesary. The firm has beenat 
an enormous expense in making and perfecting the 
hydraulic appliances necessary for the production of 
these plates ; but they no doubt will be amply re- 
paid for their outlay. 

Messrs. John Crowley and Co., of Corporation- 
street, Manchester, exhibit a large assortment of 
their various manufactures, including pulley blocks, 
lawn mowers, chaff-cutters with safety appliances 
attached for preventing accidents to users. This 

- firm makes a speciality of malleable castings for a 
great variety of purposes, more especially for textile 
machinery. Their malleable iron warping and loom 
beam flanges are a very great improvement on the 
old form, being much lighter and stronger. They 
also exhibit several sizes of the Crowley-Weston 
roller bearing, which consists of a pedestal contain- 
ing a series of hollow rollers kept in position by 
steel pins and collars, Each pin is provided with 
three rollers of different lengths, short and long 
ones being arranged alternately, so that the joints 
shall not form rings on the surface of the journal. 
The pins are rivetted into the semicircular collars 
at each end, their object being simply to keep the 
rows of rollers at their respective distances from 
each other to prevent them from touching, and so 
increasing the-resistance to rolling. The frictional 
resistance of these bearings is considerably less than 
when ordinary brasses are used, and they require a 
very much smaller quantity of oil. They have been 
successfully working for the last eighteen months, 
with a very marked decrease in the power required 
to drive the lines of shafting on which they have 
been adopted. 

Messrs. Howell and Co., ox Brook Street Works, 
Sheffield, show a large assortment of lap and butt- 
welded wrought-iron tubes of every description for 
locomotive, marine, and other boilers, also steam, 
gas, and water pipes, with elbows, sockets, and other 
fittings, solid bright-drawn steel shafting, cold-drawn 
steel tubes, both plain and coated with copper or 
brass, tuyere and heating coils, boring tubes, and 
tubular props for mining purposes. Their special 
tool steel is shown in bars from jin. up to 2in. square, 
also made into a great variety of tools for turning, 

planing and milling tools, taps, dies, chisels, &c. 

A special feature in this steel is that it will not fly 








in hardening. The homogeneous metal made by 
this firm isspecially adapted for locomotive fireboxes, 
boiler and ship plates,rivets, wire, &c., and for all 
purposes where high tensile strength combined with 
ductility is required. 

Messrs. Joseph Webb and Co., of the Irwell 
Forge and Rolling Mills, Bury, Lancashire, show 
some very fine samples of single, double, treble, 
and four-throw mons 2 in steel and iron, both bent 
and forged with round and square throws. They 
are intended for engines, pumps, andlooms. The 
also show specimens of socket and rolled iron bot 
in the rough, and turned, fluted, and highly finished. 
Several broken specimens of scrap iron exhibit very 
fine silky fractures of great uniformity. 

The Bolton Iron and Steel Company, Limited, of 
Bolton, Lancashire, exhibit samples of their nume- 
rous manufactures in both iron and steel, amongst 
which are steel fittings and parts of boilers, such 
as weldless steel boiler flues, angle rings, flat 
hoops and expansion rings, dome seatings, &c., also 
a stamped steel hemisphere for a submarine mine 
about 4 ft. in diameter. This was dished cold out 
of a circular steel plate. An interesting object is 
a steel locomotive crank axle which has been at 
work on the London and North-Western Railway 
for about nineteen years, and hasrun 526,185 miles 
without showing any signs of failure; it was only 
rejected by the company on account of the jour- 
nals having worn too small. A. remarkably fine 
casting is shown of a 5-ft. cast-steel locomotive 
wheel, with the balance-weight cast on. Some 
patent warp beams are shown with stamped steel 
flanges, which very materially reduce their weight 
and give greater strength than is obtained in the 
ordinary warp beams. Several models of girders 
formed of Ellis’s patent sections are well worthy of 
notice ; we shall illustrate these sections on an early 
occasion, and shall then have more to say about 
them. They are rolled out of mild steel of a very 
high quality and arranged to give the best possible 
distribution of metal for railway bridge floors, or 
girders up to 40 ft. span without the necessity of 
using main girders; they are also suitable for 
columns, piers, and floors of every description. 








ENGINES FOR DRIVING ELECTRIC 
MACHINES. 

THE principal engines sent by Messrs. Mather and 
Platt to the Manchester Exhibition have been de- 
signed as an example of the type of machinery they 
would recommend for use in a central electric light- 
ing station, where ground space was valuable. The 
engines are of the inverted order, and they drive 
dynamos by means of very short link belts which get 
their bite on the small pulleys by means of riding or 
tightening pulleys; these pulleys are clearly shown 
in our illustrations on pages 590 and 591. At present 
the engines are working below their full power, but 
the makers state that they will each develop 200 horse- 
power, and that they and dynamos of corresponding 
power will all stand in a floor space of 30 ft. by 20 ft., 
the plant being capable of feeding 4000 glow lamps of 
16 candle-power each. 

The two engines, although connected by a bridge 
which gives access to both cylinders, are not coupled 
together, but work quite independently. They are 
exactly alike, except that they are of opposite hands, 
and therefore the description of one will apply to 
both. The flywheel is turned with a double crown to 
take two leather link belts which are hollowed on the 
inside to fit the flywheel, and on the outside to fit the 
tightening pulley. The belts are thus considerably 
thinner at the centre than at the edges, and run 
without bending the pins by which the links are 
coupled together. The tightening pulleys are carried 
on arms provided with worm quadrants by which 
they can be moved round to alter their position as re- 
quired. The cylinder is 20 in. in diameter by 30 in. 
stroke, and is fitted with a cast-iron liner, the cylinder 
itself being cast in one with the frame and the main 
bearing. At the Exhibition the two frames are con- 
nected together by a large casting below the floor 
level, but if the engines were erected permanently this 
latter would be dispensed with, and would be re- 
placed by masonry foundations. The frames are box 
castings, the walls being { in. thick ; they are closed 
back and front and open at the sides. The main 
bearings are 15 in. long by 64 in. in diameter, and 
the end bearings the same diameter, by 12 in. in 
the length, the crankshaft by 8 in. in diameter. The 
flywheel is 12 ft. in diameter by 30 in. wide, and 
carries two 13 in. belts, its weight being 5} tons. 
The crank is of steel, and is covered with a cast-iron 
disc shield which hides it. The connecting-rod has 
a short fork at its upper ends, and in this fork there 
is accommodated the link which transmits motion 
to the lever which works the air pump. This pump 








is 12 in. in diameter by 15 in. stroke, and is of the 
usual type. 

Steam is admitted to the cylinder by two slide 
valves, so that the ports are straight and short. On 
the back of each main valve there works a cut-off 
valve, operated by a separate eccentric, the arrange- 
ment being peculiar. In the main slide valve the port 
is straight on the cylinder side, but is curved on the 
other side, the passage between the two ports being 
bent to permit of this. The cut-off valve consists of a 
sliding block to which is pivotted a valve with a curved 
edge. This valve has a tail connected by a link to 
an arm within the steam chest, on a shaft operated by 
the governor. As long as the speed of the engine is 
uniform the cut-off valve moves up and down with its 
slide block, with practically no motion on its pivot; 
if the governor rises or falls, however, it moves the 
valve with it, causing its edge to advance or recede 
with relation to the main valve, and thus altering the 

int of cut-off. This valve motion is the invention of 

essrs. Mather and Holgate, and has already given 
good results on smaller engines. 

We have from time to time given accounts of the two 
types of electric generators constructed by Messrs. 
Mather and Platt, and there is little more to be said con- 
cerning them. The left-hand engine drives two Edison- 
Hopkinson dynamos, shunt-wound to give a current 
of 105 volts and 320 ampéres at a speed of 750 revo- 
lutions. The right-hand engine drives two Manchester 
dynamos, compound-wound to give 100 volts and 400 
ampéres at 750 revolutions per minute. The installa- 
tion is one which attracts much attention, and isa 
very noticeable feature of the Exhibition. 





UNIVERSAL HORIZONTAL MILLING 
MACHINE. 

THE universal horizontal milling machine which we 
illustrate on page 587 is exhibited at the Manchester 
Exhibition by Messrs. Craven Brothers, Limited, of 
Vauxhall Iron Works, Osborne-stréet, Manchester. This 
machine is of an exceptionally solid and rigid nature, 
which makes it specially suitable for plain and heavy 
milling. It is mounted on a strong cast-iron base ; at 
one end is fixed a cast-iron box frame to carry the 
headstock of the machine, the other end is provided 
with a cast-iron pillar to support the outer end of the 
table bracket. 

The machine is both single and double geared, with a 
four-speeded cone pulley suitable for a belt 34 in. wide. 
The steel spindle runs in hard gun-metal bearings 
with good provision for taking the end thrust and 
taking up wear. The cutter mandrel is supported 
at its outer end by a small headstock carrying a 
movable spindle and centre. The headstock is mounted 
on the cast-iron pillar at the outer end of the table, 
and can be readily swivelled round out of the way, to 
allow of the mandrels and cutters being removed. The 
table is 1 ft. 6 in. wide and 3 ft. long, exclusive of the 
dish at each end for catching the spent lubricant ; it is 
supported by vertical slides on the base of the ma- 
chine and can be vertically adjusted by two screws 
geared together to prevent sagging of the table and to 
keep it in a perfectly horizontal position while raising 
or lowering. The screws are worked by a handle con- 
veniently placed at the front of the table. When the 
desired height has been obtained it is locked in posi- 
tion by the cap bolts, which firmly grip it to the pillar. 
This device makes the table very firm and rigid when 
taking heavy cuts. The table is also provided with 
longitudinal and transverse feed motions by means of 
screws, both of which can be worked by hand or auto- 
matically at various speeds ; and bya ap 4 arrangement 
either of them can be automatically thrown out of 
gear at any desired point. 








DOUBLING WINDING FRAME. 

THE winding frame illustrated on page 587 is 
exhibited at Manchester by Mr. Joseph Stubbs, of 
Mill-street, Ancoats, Manchester. It belongs to a 
well-known type of machine the object of which is 
to wind two or more yarns side by side ona bobbin. 
The yarn to be wound comesin cops from the mule, or 
occasionally on bobbins from the ring spinning frame, 
and after it has been laid on the bobbin it goes to be 
‘*doubled” or twisted into a thread. The greatestuse 
for doubled yarns is in the manufacture of sewing 
thread, and of Nottingham lace. Sixfold sewing cot- 
ton is made of three strands laid together, each 
strand consisting of two yarns previously twisted 
together in the opposite direction. Glacé thread, on 
the contrary, is composed only of three yarns twisted 
together at one operation, and in the illustration the 
machine is shown winding three yarns on each spool in 
readiness for this manufacture, The yarns pass through 
slots in a clearer plate to break out all the knots and 
bad places; then they run over a flannel-covered 
board, the object of which is to oppose a frictional re- 
sistance to their passage for the purpose of pulling out 
snarls, and of causing them to be wound hard on 
the bobbin or spool. After leaving the flannel board 
each yarn passes through a detector eye, and then over 
a small drum, and down through a guide on to the 
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bobbin. The form of bobbin or spool shown in the 
engraving is one which has been imtroduced within 
the last two or three years, and marks an advance in 
the cotton industry. In place of the wooden barrel 
with a flange at each end formerly employed, there is 
merely a pasteboard tube. On this the yarn is built 
into a compact mass by the device of giving the guide 
a very rapid to-and-fro motion, so that it lays the 
threads at a sharp angle with the tube, and wraps each 
layer on the one below in such a way that the whole 
is firmly secured, and can be handled with safety. 

Should a yarn break, the corresponding spool is in- 
stantly stopped by the action of the detector eyes, and 
the broken end is usually found between the eye and 
the spool, and can then be joined and the spool started 
afresh. Each detector eye consists of a wire with a 
hook or curl at the top, and a tail below. This wire 
rides on the yarn until the latter breaks, when the 
wire drops, falling into the path of a ratchet, which 
carries it forward until it strikes a bar connected with 
acatch. The catch is released, and liberates a brake 
plate, which presses against the spool, and at the 
same time brings it out of contact with the drum by 
which it is driven. The spool is thus stopped and 
remains stationary until the attendant returns it to 
the old position, replacing the various parts of the 
mechanism in the same movement. 

Mr. Stubbs was one of the earliest makers of multi- 
fold winding machinery, and his frames are to be 
found in great number in Lancashire and Scotland. 





TWIN-SCREW HOPPER DREDGER 
‘*PHOLAS.” 

WE give this week a two-page engraving illustrating 
the twin-screw hopper dredger Pholas, built for the 
Bombay Port Trust by Messrs. David J. Dunlop and 
Co., Port-Glasgow. ‘The Pholas is 155 ft. long, 31 ft. 
beam, and 10ft. depth moulded, built of steeland divided 
into eight water-tight compartments ; the hoppers have 
a capacity of 10,000 cubic feet, and the hull a displace- 
ment of 500 tons for carrying dredged materials. The 
propelling machinery consists of two pairs cf compound 
surface-condensing engines of 350 indicated horse- 
power, which gave a speed of over eight knots to the 
vessel on trial, with a deadweight of 500 tons of spoil 
on board, : 

For working the anchors or mooring warps of the 
vessel a steam windlass is fitted forward and a powerful 
capstan aft. The main engines have a separate circu- 
lating pump, so that either condenser is available for 
service when the fire engine, or dredging cranes, with 
which the vessel is fitted, are at work, all condensed 
steam being returned to the boiler by the donkey 
pump. 

The cranes, of which the arrangement is clearly 
shown by our engravings, are nominaily of ten tons 
power, and equal to lifting with the single chain 
freely and easily a load of 6tons. They are fitted with 
single and double purchase lifting gear, and slewing or 
turning gear, this motion being given by patent double 
friction clutches, capable of turning the crane in either 


direction when lifting or lowering without stopping or | M 


reversing the engines. The jibs, which are provided 
with derrick gear, are of a bent, trussed form, to give 
greater clearance below, and are of sufficient length to 
give a maximum radius of 25 ft., and a minimum 
radius of 16 ft. The derrick gear is also driven by 
friction clutches, and this motion can be operated at 
the same time as any of the other motions. 

Each crane is driven by two steam cylinders 9 in. 
in diameter and 12 in. stroke, fitted with the ordinary 
link reversing motion. The steam and exhaust pipes 
are both carried through the centre pin of the crane, 
the exhaust being led back into the surface condenser 
of the main engines of the vessel. The whole of the 
levers for controlling the various motions of each crane 
are all worked in one direction, and are all brought 
close together on one side of the crane, thus making 
the latter extremely handy for driving. 

The design of each crane is such that the centre of 
gravity, with or without the load, is practically 
always within the roller path, thereby reducing to 
@ minimum the strain on the deck of the vessel and 
the foundations of the crane, as well as the list on the 
vessel when dredging over the side. 

The roller path and slewing ring of each crane is not 
attached rigidly to the bedplate, but is simply held by 
the weight and friction of the superstructure of the 
crane. If any undue shocks, from bad driving or other 
causes, be given to this roller path and slewing ring, 
it will partly slip or turn round on its seating instead 
of breaking the teeth, until the crane be gradually 
started into motion or arrested; this movable ring 
has the further advantage of becoming worn equally 
throughout its entire circumference instead of wearing 
down in one place. 

The cranes are each fitted with a nominal 14 cubic 
yard size Wild’s patent dredger bucket. The pecu- 
liarity_ of these buckets is that the whole cycle of 
operations of opening, closing, filling, and discharging 
is performed by the single lifting chain of the crane. 
At the trial of these cranes and patent buckets, 





although the buckets were only of a nominal 14 cubic 
yard capacity, it was found that in free working stuff, 
they brought up from 3 to 34 yards of material, and 
this operation was being performed by a driver quite 
strange to the work at the rate of 40 lifts per hour. 
An experienced man would readily make from 50 to 60 
lifts per hour. 

The advantages of this system of dredging are, 
amongst others, that only light moorings are required 
to enable dredging operations to be carried out in 
either hard or soft material, while the buckets can 
dredge close up to quay walls. In soft material the 
two cranes would fill the hopper in about two hours. 

The Pholas is also fitted with a very powerful fire 
engine and salvage pump supplied by Messrs. Shand, 
Mason, and Co., of London; it is a double horizontal 
engine, the steam cylinders being of large diameter 
to allow of being worked by low-pressure steam in case 
the fires under the boilers are banked up. In each 
“— from the piston of steam cylinder two piston 
rods are connected to the ram of a double-acting bucket 
and plunger pump, and from a jaw at the bottom of 
this ram a connecting-rod returns to the crank-pin of a 
double-throw shaft ; eccentrics keyed on each end of 
this shaft work the slide valves. A ratchet and pawl 
with long lever enables the engine to be turned when 
standing. A relief valve is fitted on the pump head 
to prevent over-pressure in case of starting the engine 
with outlets closed or the hose kinked. Under ordi- 
nary circumstances the pump receives its supply of 
water from a sea-box, but a flexible pipe can con- 
nected, by means of which sunken or water-logged 
vessels can be pumped out. ‘There are four deliveries 
to the engine, and during a trial which took place on 
board this vessel in the presence of Mr. McConnochie, 
the engineer to the Surrey Commercial Docks, and 
Messrs. Dunlop, the builders of the vessel, two 1-in. 
jets and two 1}-in, jets were thrown at the same time 
under a water pressure of 160 lb., and a single jet 2} in. 
in diameter was worked at a similar pressure, the 
horizontal distance reached being over 300 ft. 

The details of the hoppers, and the mode of work- 
ing the bottom doors, are clearly shown by Fig. 6 
of our engravings, while Fig. 7 gives other constructive 
details of the vessel, and Fig. 8 shows the displacement 
scale. The arrangement of the quarters for the crew 
is shown clearly by Figs. 2 and 5. In March last the 
Pholas, after successfully completing her dredging and 
speed trials, proceeded to Bombay under steam, her 
hoppers being temporarily converted into holds for 
carrying coal. The contract for the Pholas was carried 
out under the superintendence of Mr. James A. McCon- 
nochie, of London. 





LAUNCHES AND TRIAL TRIPS. 

On Wednesday, June 15, the steel screw steamer Dean, 
recently built and engined by Messrs. Gourlay Brothers 
and Co., Dundee, to the order of Messrs. George Armit- 
stead and Co., of the same town, had her official trial 
trip. he is a vessel of 1330 tons gross register, and 
measures 244 ft. by 34 ft. by 18 ft. The engines are of the 
3 ag type, and of 900 indicated horse-power. 

essrs. J. D. F. Andrews and Co., Glasgow, have fitted 
the vessel throughout with electric light. When the speed 
of the Dean was tested between the buoy of Tay and the 
Bell Rock she attained a rate equal to 13 knots per hour. 


At Abden Shipyard, Kinghorn, on June 18, Messrs. 
John Scott and Co. launched the Halcyon, a steel paddle 
steamer which has been built to the order of the General 
Steam Navigation Company. She measures 220ft. by 
26 ft. by 9ft., and she is being fitted with her engines by 
the builders at Kirkcaldy. They are of the compound 
surface-condensing type, and of 250 horse-power nominal. 
The Halcyon is expected to attain an average speed of 18 
miles per hour. 





Messrs. Lobnitz and Co. , Renfrew, on June 20, launched 
a large twin-screw steam hopper barge, named the 
Gemilch, a vessel of 400 tons capacity, measuring 135 ft. 
bd 25 ft. by 11 ft. 6in., and built to the order of the Suez 

anal Company. She is being supplied by the builders 
with two independent pairs of compound engines which 
are designed to indicate collectively 300 horse-power. 


With the same tide, Messrs, Charles Connell and Co., 
Whiteinch, launched the Oronsay, a steel screw steamer 
of about 2200 tons gross register, and built to the order of 
Messrs. James Gardiner and Co., shipowners, Glasgow. 
Messrs. John and James Thomsen, Finnieston Engine 
Works, Glasgow, are supplying the engines, which are on 
the triple-expansion principle, and intended for workin 
at a pressure of 1601b. per square inch. ‘They are fi 
be eso G. and J. Weir's patent feeding engines and 

e 


-heater. 

On Saturday last, the 18th inst., Messrs. William Dox- 
ford and Sons, Sunderland, ran a preliminary trial of the 
new steel cable steamer Fee Cheu, built to the order of 
Mr. James Whittall, of London. The trials were run on the 
measured mile at Whitley. The maximum speed attained 
was 13.45 knots with 98 revolutions, and the mean of the 
run was 12.8 knots, the guaranteed speed being 12.5 knots. 


Sir W. G. Armstrong, Mitchell, and Co. have launched 
a vessel of a novel description named the Drudge. She is 
a screw steamer of 400 tons burthen, and is intended for 














the firm’s own use as a hopper barge in carrying waste 
material to sea from Elswick. But she is also arranged 
so that guns of 110 tons, or even more, can be mounted 
= out to sea for testing, or if required be used in 
warfare, 





The Tyne Iron Shipbuilding Company, Limited, have 
just launched from their yard a steel screw steamer 
named the Linda. She is of the following dimensions: 
290 ft. by 40 ft, by 27 ft. moulded, with triple-expansion 
engines by Messrs. Wigham, Richardson, and Co. This 
vessel has been built to the order of Messrs. Hunting and 
Pattison, of London and Newcastle, 





Messrs. Joseph L. Thompson and Sons have launched 
from their yard at Sunderland a steel steamer of the 
following dimensions: Length, 275 ft.; breadth, 38 ft. ; 
depth of hold, 20ft. Gin. The vessel has been built 
under special survey to the order of the Mercantile 
Steamship Company, Limited, of London, and is classed 
100 Al at Lloyd’s. The en ines are on the triple-expan- 
sion type, and are being built by Messrs. Blair and 
Co., of Stockton, and are 1000 indicated horse-power, 
having two steel boilers working at a pressure of 160 lb. 
per square inch, She was named the Exe. 





Messrs. Raylton, Dixon, and Co., of Middlesbrough, 
have launched a vessel named the Gulf of Aden from 
their establishment on the Tees. She is one of two 
vessels in course of construction for the Greenock Steam- 
ship Company, Limited. She is built on three-deck rule, 
to the highest class of Lloyd’s of the following dimen- 
sions: Length, 312 ft. Gin. by 40 ft. by 25 ft. 24 in. 
She will carry 3500 tons deadweight, and will have 
engines of 300 horse-power by Messrs. Blair and Co., 
Limited, of Stockton. 


Messrs. Wood, Skinner, and Co., of Bill Quay, New- 
castle, have launched from their yard an iron screw 
steamer, built to the order of Mr. Robert Mason, of the 
firm of L. S. Carr and Co., of Newcastle, her principal 
dimensions being 92 ft. by 20 ft. by 8 ft., with a dead- 
weight carrying capacity of 170 tons. She has been built 
under Lloyd’s special survey for the 100 Al class, and will 
be fitted with compound engines, The vessel is intended 
for the coasting trade, and has been specially arranged for 
carrying machinery. She was christened the Cragside. 


Messrs. C. S. Swan and Hunter, of Wallsend, have 
launched a steel twin-screw steamer named the New 
Amsterdam. Her length between perpendiculars is 
100 ft., breadth 16 ft. 11 in., and depth 7 ft. She 
has been built to the order of Mr. Hugh Sproston and 
Son, of Demerara, and is intended for the passenger 
trade in the native rivers. The craft will be engined by 
Messrs. Black, Hawthorn, and Co., of Newcastle. 





Tue Messacerizs Maritimes.—The Council of Ad- 
ministration of the Messageries Maritimes has announced 
a dividend of 6 percent. per annum for 1886. The corre- 
sponding dividend for 1885 was at the rate of 5 per cent. 
per annum. 

Russtan GoLp.—The value of the gold raised from the 
Russian soil in 1886 was computed at 25,736,000 roubles, 
as compared with 30,869,000 roubles in 1885; 32,084,000 
roubles in 1884 ; 24,523,000 roubles in 1883 ; and 16,910,000 
roubles in 1882. 


CANADIAN Paciric Raltway.—The gross earnings of the 
Canadian Pacific Railway last year were 10,081,802 dols., 
as compared with 8,367,218 dols. in 1885. The net earn- 
ings last year were 3,703,485 dols., as compared with 
3,225,217 dols. in 1885. 





QUEENSLAND CoaL.—Promising indications of coal have 
been met with on the Northern Railway of Queensland, 
about twenty miles from Townsville. Applications have 
been made for mineral selections there, and it will soon 
be proved whether a payable coal seam exists or not. 





QUEENSLAND RaILway SurveYs.—The permanent survey 
of a proposed branch from a point on the South Brisbane 
branch, near the gaol to Melbourne-street, has been pro- 
ceeded with. On the South Coast Railway trial and per- 
manent surveys have been made of a deviation at the 
Albert in order to secure a more favourable crossing. On 
the third section of the North Coast Railway (Lands- 
borough to Yandina) another alternative trial survey has 

m made, about 51 miles on one trial survey, and about 
57 miles on another, with the object of saving distance. 
On the fifth section Martin’s Halfway House, Noosa Road 
to Gympie, three alternative trial surveys have been made 
—111 miles and 113 miles on the permanent survey—with 
a view to save distance and works, and have been attended 
with satisfactory results. On the Fassifern route for the 
direct line to Warwick, detailed trial surveys, between 
the tunnel side, at the Spicer’s Peak Road Gap, and a low 
— on the Mount Edward spur, have been continued. 
he ceeeoting ——_ has examined trial surveys on the 
first section of the Warwick and St. George line. The 
permanent survey has been commenced at East Warwick 
Station, and alternative trial surveys are being made fur- 
ther on, with a view to the improvement of the route, A 
trial transverse survey from Colinton to Kilkivan, vid 
Nanango, has been run to the latter place. A permanent 
survey of the first section of the Mungarr to Gayndah 
line has been completed. Preliminary work in connection 
with a permanent survey from Gladstone to Bundaberg 
has been started. On the Emu Park line a new permanent 
survey has been completed to 20 miles, and a new trial 
survey from 21 miles to Emu Park has been made. 
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ELECTRIC LIGHTING AT THE NEW TOWN HALL, VIENNA. 
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THE ELECTRIC LIGHT IN THE NEW 
TOWN HALL OF VIENNA. 
(Concluded yrom page 543.) 

Tue four dynamos employed are compound machines 
constructed each to drive 270 incandescence lamps of 
16 candles, and to give, with a normal speed of 850 
revolutions per minute, a currrent of 110 volts and 
170 amperes. Each machine (see Figs. 13 and 14) 
has double field magnets of 103 square centimetres 
(16 square inches) cross-section, consisting of a wrought- 
iron core surrounded by a shell of soft Styrian cast 
iron. The mode of tery! is illustrated in the dia- 
gram, Fig. 15; the two field nagnets are connected 
in parallel having their four coils in series ; the eight 
coils for the shunt circuit are all ‘n series. Three ye 


le | placed underground and filled with asphalt. 


prismatic bearers provided with an arrangement for 
setting up any slackness in the driving belts by means 
of two square-threaded screws, Fig. 14 shows the 
tachometer (system Buss-Sombart), and also the cut- 
out switch on the top of the field magnets, an ebonite 
plate with two contact ring pieces. Lead safety 
fuzes, capable of withstanding a maximum current of 
4 mpc per square millimetre of section, are in- 
serted in the main cables (Figs. 16 and 17), and also in 
| the branch circuits, here combined with the cut-out 
switches, as illustrated in Figs. 18 and 19. The main 
cables (indicated by dotted lines in Fig. 2, page 541 ante). 
| leading to the universal switchboard, which is fully 
| illustrated in Figs. 20 and 21, are set in wooden boxes, 
This 





layers of 5 millimetres (0.2 in.) copper wire form the | universal switch consists of a resistance box and a 


main coils, and five layers of 2.5 millimetres (0.1 in.) 
wire, the shunt coils. The armature core contains 
iron wire of 2,5 millimetres diameter ; the forty arma- 
ture convolutions contain each three layers of double 
wire of 5 millimetres diameter, so that one square 
millimetre section of armature wire has to carry a cur- 
rent of 2.13 ampéres, 
when warm are: Armature, 0.033 ohm; field 
magnets, main coils, 0.04; shunt coils, 10.93 ohms. 
The weights are: Armature core, 233 lb.; complete 
armature, 380 lb. ; field magnets with wire, 1075 lb. ; 


The resistances of the dynamo | 


wire only, 567 lb. ; total weight of dynamo, 3564 Ib, | 


| vertical switchboard. The resistance box contains 
| four sets of resistances of 10 ohms each, which can 
be shunted in by means of one of the four switches 
placed on the top of the box and is adjustable to half 
an ohm, 

The main cables from the four dynamos enter on 
one side and branch each into two, one branch leading 
to a contact on one of the left-hand boards, whilst the 
the other is connected to the corresponding contact on 
the right-hand board. The respective contact buttons, 
numbered I., II:, III., IV., are arranged in arcs of 











circles over which a pointed lever plays so as always 








The bedplate of the dynamo rests upon two strong | to rest upon the two contacts belonging to the same 


dynamo ; the external circuit wires start from the con- 
tact arcs above the contact buttons. Thus on the left- 
hand the circuit of dynamo No. I. would be closed, 
and on the right-hand side the circuit of dynamo 
No. IV.; this case is of course only possible when 
both motors are working, since the one motor drives 
dynamos No. I. and No. II., and the other motor the 
other two dynamos. This arrangement necessitates 
double leads throughout the lamp circuit for the main 
branches as well as for the secondary wires, and mini- 
mises the dangers of a break-down. The advantage 
obtained is obvious, as it becomes thus possible to 
have lamps of two entirely independent circuits in 
each group, so that any accident would only reduce 
the intensity of the illumination by one-half without 
threatening complete darkness in any part of the 
building. Returning to Fig. 20, we notice above the 
universal switches just explained two other switch- 
boards by means of which the current direction is 
reversed every day, the current being forced through 
all the lamps to-day in one direction, to-morrow in 
the opposite direction. Experience has proved that 
lamps live much ionger under those conditions. For 
this purpose the two arcs on the universal switch 
are ted respectively to the lower and upper 
contact of the reversing switch, and. the lamp wires 
joined to the two side contacts ; as the whole plant 
is double two reversing switches are required. It had 
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appear to have considered how and where the gas or 
electrical engineer was to attach his lamps. The four 
10-millimetre cables pass down through the central 
tube by which the chandelier is suspended and emerge 
at the lower third of the lustre, branching from four 
insulated rings to the six group 
into which the whole number is divided, The engrav- 
ings Figs. 10 and 11 explain how the alternate distribu- 
tion of the lamps over the two independent circuits is 
effected : half of the lamps are connected to the first 
and the fourth ring, the other half to the second and 
the third ring; each branch contains a safety fuze. 
The 217th lamp hangs in a crystal globe forming the 
apex of the inverted pyramid ; this lamp as well as 
the twelve lamps of the lower circle, are of 32-candle 
wer; the lustre was originally intended for gas. 
he arrangement of the smaller lustres hardly requires 
comment. In each case are shown the alternating 
black circles of one circuit and the white circles of 
the other. 

Complete tests of efficiency have not yet been made. 
From indicator diagrams taken whilst the dynamos 
had to feed a varying number of lamps, the following 
figures have been calculated : 




















| | 
Indicated | Indicated 
B is at Pasi ( eee tae. is He et). 
; gross net), run . (net). 
Engine. Engine. | empty. (gross), 
a } duh 12a a ; a a 
Noof| #/ Si Bl 2/E/ 3 2 | s 
Lamps. | ,° s|,3 5 © 5 S| 8 
AleiAl|SI\A2l|al| Al a 
Empty./ 12.0; 9.6 | | 
180 | 32.0 | 25.0 | 20.0 | 15.4] 5.55 | 7,20! 9.00 | 11.67 
227 =| 37.1) 31.1 | 25.1 | 21.5 | 6.11} 7.29; 9.04 | 10.55 
360 | 50.6 | 46.9 38.6 | 37.3 | 7.11 | 7.65 | 9.34) 9.67 
454 | 56.4/ 49.9 44.4 | 40,3 | 8.05 | 9.08 | 10.22 | 10.22 
478 57.9 | 52.6 45.9 | 42.9 | 8,25 | 9.08 | 10.41 | 10.42 
| { 














Great accuracy cannot be claimed for these figures, 
as photometrical tests were not made, and as the 
power absorbed by the machines running empty was 
assumed to be constant for the different loads. The 
Table, however, shows that the north engine when 
driving its two dynamos with circuits open, absorbed 
considerably more power than the other motor; and 
that the dynamos did not themselves require equal 
power. It would be inadvisable, however, to offer any 
criticism with regard to the probable reasons of these 
differences ; further and complete tests are needed, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Chesterfield and Midland Counties Institution of Engi- 
neers.—The annual general meeting of the above was 
held on Saturday afternoon in the Stephenson Memorial 
Hall, Chesterfield. The annual report showed that 
thirteen new members, thirteen associate members, and 
two students—total twenty-eight, as against fourteen last 
year—had entered during the year. The expenditure 
was 18/. 18s. 7d. less than the year’s income. Compared 
with the previous year, the expenditure was §5/. 6s. 5d. 
less. The diminution of outlay was chiefly due to the 
illustrations of the papers contributed having been less 
numerous and costly, whilst at the same time they had 
been all that were considered necessary by the writers. 
On the proposed technical education scheme for classes 
and lectures at, and in connection with, the University 
College, Nottingham, coming before the meeting for dis- 
cussion, Mr. Thomas Bayley asked the Association to give 
their moral support to the movement. There was perhaps 
no occupation where technical education was more 
required than in that of coal mining, and had the men 
better technical education, mee? accidents they had now 
to deplore, would not occur. Hes ted that a public 
meeting on the subject be held in Chesterfield, and that 
the Marquis of Hartington, who appeared to be taking a 
deep interest in technical education, or their President, 
Lord Edward Cavendish, M.P., be invited to preside. 
The following resolution was adopted : ‘‘ That the Council, 
if they think well, be empowered to call a public meetin 
in Chesterfield to consider the question of techni 
education, and that acopy of the circular respecting the 
Nottingham scheme be sent to each ber.” A b 
of new members were elected by ballot. The election of 
officers for the ensuing year was as follows: President, 
Lord Edward Cavendish, M.P., vice-presidents, Mr. A. 
Barnes, M.P., Mr. E. Bromley, Mr. J. W. Fearn, Mr. 
John Jackson, Mr. G. Lewis, Mr. Croudace, and Mr. 
J. A. Longden ; Council, Messrs. E.. Eastwood, H. Fisher, 
G. Hewitt, W. D. Holdford, George Howe, J. Humble, 
H. Lewis, M. H. Mills, W. Wilde, H. Holt, and C. H. 
Seeley. Messrs. Kirkland and Barnett’s paper on ‘* Plain 
Apparatus for Preventing Over-Winding at Collieries” 
was before the meeting for discussion, and a paper by Mr. 
W. H. Routledge on “‘A Simple Safety Blasting Car- 
tridge for Use in Mines” was also considered. 

Safety Lamp Experiments.—A series of important tests 
of safety lamps were carried out on Saturday at the 
Neepsend Gas Works, Sheffield. The experiments were 
conducted by Mr. William Clifford, at whose invitation 
there was present a large number of scientific gentlemen. 
The lamps were tested by a new method, whereby ter 
velocity than had hitherto been employed in such tests 





was combined with practical continuousness. Twenty- 





s of 36 lamps each, | ¢ 





five lamps were down for experiments, and poe: Honor sag 
the bonnetted Davy, Clanny, Stephenson, and Meuseler ; 

yal Commission lamps: Gray’s, Marsan and Evan 
Thomas; eight bonnetted Meuselers from differentcollieries, 
and several other lamps, including the William Morgan. 
In the tests the explosive mixture was allowed to play 
reely upon and round thelamp. With some of the lamps, 
the tests had scarcely commenced before they exploded 
with a loud report. Other lamps stood much severer 
tests, while others again went out and remained intact. 
The experiments will be continued next Saturday, when 
it is expected that Mr, Wardle, Government inspector, 
Mr. A. M. Chambers, and other gentlemen will be 
present, 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—There was no meeting of 
the “iron ring” on ’Change last Thursday, as that was 
the day chosen as the local Jubilee holiday. On the fol- 
lowing day the warrant market showed continued strength, 
and prices experienced a good advance, Scotch iron closing 
3d. per ton higher than the closing quotation on Wednes- 
day, while Cleveland and hematite warrants advanced, 
respectively, 1d. and 14d. per ton. Buyers at the close in 
the afternoon were offering 42s. 44d. per ton for Scotch 
warrants, and 35s. for Cleveland, and the settlement price 
for hematite warrant iron was 44s. per ton. The warrant 
market was very strong on Monday of the present week, 
chiefly in consequence of Messrs. Merry and Cuninghame 
having intimated an advance of 1s. per ton on some o 
their brands of pig iron. This intimation more than 
counterbalanced a poor return in respect of the pig iron 
shipments during last week and a heavy increase to 
stocks. An advance of 44d. per ton was made on the 
rice of Scotch warrants, 3d. on Cleveland, and 6d. on 
ematite warrant iron. Tuesday was also a blank day 
in the ‘‘ iron ring,” on account of the national Jubilee 
celebrations. The warrant market was strong to-day, 
the cash price of Scotch iron in the forenoon hav- 
ing touched 43s., which is the highest recorded for 
several months. The market closed in the afternoon with 
buyers at 42s, 9d. cash for Scotch warrants, at 35s, for 
Cleveland, and at 44s, by per ton for hematite warrants. 
Some additional orders from America for Scotch iron were 
reported in the course of the day. Generally speaking, 
the market may be said to be keeping firm, and even 
growing somewhat firmer, but that circumstance seems to 
due chiefly to the demands for pig iron being made on 
Canadian and American account, for there does not 
appear to be any genuine improvement in the condition 
of the home trade. Within the past five weeks or so 
there has been a very decided advance in prices, alike in 
respect of Scotch iron, Cleveland, and hematite ; and 
some persons regard that circumstance as a favourable 
augury for trade in the early future. The number of 
blast furnaces in actual operation has been increased by 
two within the past week, one at Carnbroe Iron Works, 
and one at Portland Iron Works, in Ayrshire, making 
80 blowing, as compared with 85 a year ago. One has 
been changed from hematite to ordinary iron at Govan 
Iron Works, Last week’s shipments of pig iron from all 
Scotch ports amounted to 5384 tons, as against 6531 tons 
in the preceding week, and 8991 tons in the corresponding 
week of 1886. They included 650 tons for the United 
States, 325 tons for Canada, 185 tons for India, 141 tons 
for Australia, 300 tons for Italy, 500 tons for Germany, 
550 tons for Russia, 120 tons for Holland, 100 tons for 
Spain, smaller quantities for other countries, and 1837 
tons coastwise. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 887,175 tons 
yesterday afternoon, against 883,950 tons yesterday 
week, thus showing an increase of 3225 tons during the 
week, 


Another Order for Locomotives.—Another contract for 
locomotive engines has just been secured by Messrs, 
Neilson and Co., of the Hydepark Locomotive Works, 
Glasgow. The contract is for thirty engines and tenders 
for the Bengal and Nagpur Railway, the engines being of 
a size and power with which we are not familiar in this 
country. This makes fifty-one engines secured by the 
firm during the past week, the previous contract being 
for twenty-one engines for the Mandalay section of the 
Burmese Railway. These contracts will keep the firm 
fully employed up to the end of the year, the number of 
men engaged being about 1800. 


The Jubilee Honours.—No fewer than three gentlemen 
prominently identified with the shipbuilding industry of 
the Clyde have been awarded honours in connection with 
the Jubilee celebration of this week. First in order comes 
Mr. William Pearce, who is nowsittingin Parliament as the 
first representative of the Govan division of Lanark- 
shire. He is now Sir William Pearce, Baronet, For the last 
seventeen years or so he has been a member of the firm 
of Messrs. John Elder and Co., and of its successor, 
the Fairfield Shipbuilding and Engineering Company, 
Limited, a concern which takes the very front rank in the 
two industries which are prosecuted to such good purpose 
on the Clyde. The honour of knighthood has been con- 
ferred on a member of the firm of Messrs. Barclay, Curle, 
and Co., whose shipbuilding works are almost opposite 
the great Fairfield establishment, the gentleman who has 
received the honour being Mr. Andrew Maclean, who was 

reg gy 4 mentioned in our biographical notice of the 
ate Mr. John Ferguson, his co-partner, in last week’s 
issue. Besides being’ a member of a leading firm 
of shipbuilders and engineers, the new knight has for 
on years been the Provost of Partick, one of the 
numerous burghs forming the suburbs of Glasgow. The 
third shipbuilder who has been honoured at this time is 
Mr. John Scott, of the old-established firm of Messrs. 
Scott and Co., Greenock, and the Greenock Foundry 





He has long been the deputy-chairman 
of the Greenock Harbour Trust and a colonel in the 
Renfrewshire Volunteers. Colonel Scott has been 
gazetted a C.B., partly in recognition of his con- 
nection with the local volunteers. He has on two 
or three occasions made an effort to get into Parlia- 
ment in the Conservative interest, his last effort being 
made in opposition to Mr. Thomas Sutherland, chairman 
of the Peninsular and Oriental Steam Navigation Com- 
aso Mr. James King, the Lord Provost of Glasgow, 
as been created a knight, and in his person another 
great industry—namely, that of manufacturing chemistry 
rH ne been recognised in the distribution of Jubilee 
onours, 


The Forth Bridge Workmen.—An almost complete re- 
sumption of labour has now been made at the Forth 
Bridge works by the men who went on strike a short while 
ago, so that the dispute may be regarded as having been 
settled, Advances of wages from one halfpenny to one 
penny per hour have been granted to the deserving men of 
all the outside departments, and this many of the work- 
men regard as satisfactory. The only absentees now are 
a few rivetters and platers. There was an expectation 
that an attempt would be made to draft large batches of 
the Tay Bridge workmen to the Forth Bridge works, but 
up till now nothing has been done in that direction. 


The Coal Trade.—Coalmasters report that the trade is 
unequally employed. While certain companies and firms 
are busy on orders placed some time ago, others are quite 
slack. Business is more backward in Ayrshire than in 


Company. 


f| Lanarkshire. The prices of all sorts of coal are nomi- 


nally unchanged. A meeting of coalmasters was held in 
Glasgow this afternoon. The proceedings were conducted 
in private, but it is understood that various matters of 
interest affecting the trade were under discussion, in- 
cluding the question of wages. Some of the mineral oil 
companies have announced or indicated a reduction of 
wages to their shale miners, 


Edinburgh Association of Science and Art.—The eighth 
and last a the present session of this society was 
held last night, Mr. John Melrose in the chair. An inte- 
resting paper on *‘A Few Pcints about Cyclones” was 
read by Mr. J. Bolam, principal of the Leith Government 
Navigation School. Having described the origin of cy- 
clones and their action, Mr. Bolam remarked that it was 
necessary to have not only high altitude observatories 
but observatories high and low, and as nearly as might be 
in the same vertical line. Having a Ben Nevis Observa- 
tory, they required a Fort William Observatory. A move- 
ment in that direction was going on just now, and he did 
not see why a society like this should not take some active 
interest in the matter. Observation on a gigantic scale 
could not be undertaken by private enterprise. It might 
be initiated by private enterprise, but in a matter of this 
kind something like State aid might fairly be claimed. 
The chairman, in closing the proceedings, proposed a vote 
of thanks to Mr. Bolam, and mentioned that the Associa- 
tion was in a prosperous condition, the membership at 
present numbering 250. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIPDLESBROUGH, Wednesday. 

The Cleveland Ivon Market.—To-day, owing to the 
holidays, there was only a thin attendance on ’Change at 
Middlesbrough, but the market was very firm, and higher 
prices were more freely paid and rather more business 
was done. No. 3 g.m.b. for prompt shipment is now 
quoted 34s. 9d. per ton, and makers still decline to dispose 
of that y mem A under 35s, Shipments are improving and 
advices from the Continent and America are encouraging. 
There is more disposition to buy now that prices seem to 
be advancing. Hematite pig-iron is firm at 44s. per ton for 
Nos. 1, 2, and 3, f.o.b. east coast ports. In the manufac- 
tured iron trade there is no change in prices, but a good 


number of orders have been placed lately, especially for 
engineering work, and the prospects in this m artment 
are good. Iron ship-plates are seldom inquired for, and 


the nominal quotations now are 4/. 103. per ton, angles 
being 41. 5s, less 24 per cent. at works, 


The Steel Trade.—Steel continues in brisk demand, and 
all the works in the North of England are full of orders 
which will occupy them for the greater part of this year. 
There is a pressure all round for early delivery. Steel 
ship-plates are quoted 6, 2s, 6d. to 6/. 5s., and angles 
5l. 12s. 6d. less 24 per cent. at works. Rails are selling at 
4l, 2s. 6d. to 4/. 5s, perton. Messrs. Bolckow, Vaughan, and 
Co., of Middlesbrough, have received an order for 6000 tons 
of steel rails, which are to be laid down in Kaiping, 
China. These rails are to be delivered with as little delay as 

ible, and the railway, which will be about fifty miles 
ong, is to be made quickly. The Cleveland district is to 
be congratulated upon obtaining this important order in 
the face of the competition of the whole of the steel 
railmakers in Germany, gium, and elsewhere. It is 
hoped and believed that this order will be but the fore- 
runner of many from the vast empire of China. 

Engineering and Shipbuilding.—The engineering trade 
continues fairly active and shipbuilders are busy, many of 
Sone Seving received fresh orders for steel vessels quite 
recently. 


The Coal and Coke Trades.—The fuel trade is steady. It 
is matter for regret that there is a threatened strike of 
putters at the Northumberland collieries. 





Tue Newcastle Exuarsition.—In describing the ex- 
hibits of Messrs. Hawks, Crawshay, and Sons, of Gates- 
head-on-Tyne, at the Newcastle Exhibition, we referred 
to the bridge ties shown as being welded ; we should have 
written ‘* weldless,” 
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NOTES FROM THE SOUTH-WEST. 


Rhymney Iron Company (Limited).—The directors of 
this company have issued their fifty-first annual report. 
The profit for the year ending March 31, 1887, is returned 
at 27261. 6s. 7d., the capital engaged at the same date 
being 1,006,3277. No dividend can of course be paid 
upon the company’s shares for the financial year 1886-7, 
but interest on debentures is provided for out of a balance 
of 42,6481. 03. 5d., brought forward from 1885-6. In the 
course of the last financial year the company expended 
26641. 93. 6d. on sleeper account ; the whole of this out- 
lay has been charged to revenue, as well as an expendi- 
ture of about 3200/. incurred in remodelling and rebuild- 
ing furnaces, so as to reduce the cost of production. The 
quantity of coal raised by the company in 1886-7 was 
456,908 tons, as compared with 448,322 tons in 1685-6. 
The company’s 7 per cent. debentures have been re- 
funded at 5 per cent., and the directors add: ‘* The com- 
pany has a good order-book, and when the directors meet 
the proprietors at the commencement of 1888 they 
hope to be able to render a correspondingly favourable 
report.” 

Female Labour in South Wales.—An interesting return, 
made in reply to an address of the House of Commons, 
shows that in the South Wales district 425 women were 
employed in coal mines in 1886, and twelve in metalli- 
ferous mines. In 1885, 455 women were employed in coal 
mines, and fourteen in metalliferous mines. These figures 
show a great diminution when compared with the 
numbers employed in preceding years. In 1875, 775 
women were employed in coal mines, while in 1874 there 
were §20 similarly occupied. 


The Electric Light at Exeter.—There is some talk of 
lighting Exeter by electricity ; indeed, a company has the 
matter in hand. A considerable amount of capital has 
been raised, and nothing is required preparatory to the 
fixing of the necessary machinery but the sanction of the 
Town Council. Water is to be the motive power. 


Barry Dock and Railways.--On Thursday the directors 
of the Barry Dock and Railways made a monthly visit to 
the works. The basin and dock walls, quarries, dock, 
and railways were well inspected, and the directors re- 
turned to St. Fagan’s about 4.30 in the saloon carriage. 
Mr. T. A. Walker, the contractor, did not accompany 
the party, as he is at present in the An ggg 
Mr. Walker was, however, represented by Mr. M‘Nab. 


Water Supply of Burnham.—Mr. Arnold Taylor, Local 
Government Board inspector, held an official inquiry at 
Burnham on Wednesday with reference to an application 
for permission to borrow a sum of 9000/. for providing 
water works, and 1500/. for a new outfall sewer from the 
Berrow-road. Mr. Hobbs, solicitor, of Wells (instructed, 
he said, by ratepayers representing rateable property of 
over 2000/.), attended in support of an alternative scheme, 
viz., one from Highbridge instead of the Winscombe 
scheme. He contended that the inhabitants of Burnham 
were not justified in going 94 miles away for their water 
when they could obtain it from Highbridge, and he quoted 
from Dr. Harland’s published favourable analysis re- 
specting the Highbridge water. Mr. Brice, clerk to the 
Local Board, said they had had several schemes under 
consideration, and were agreed that the Winscombe 
scheme was the best and most reliable one. Mr. Newton 
engineer of Manchester, who had advised the Local 
Board in the matter, stated that Cox’s Well at Wins- 
combe, the suggested source of supply, had yielded for the 
past months an average of 150,000 gallons per day, and the 
result of the analysis was highly satisfactory. The in- 
spector intimated that he should inspect tha: Winaneains 
spring. With regard to the sewerage plans, he approved 
of those submitted, except that, in his opinion, some ven- 
tilating shafts should be provided, and he suggested that 
the estimates should be amended accordingly. 


Cardiff.—Shipments of steam coal last week were upon 
a large scale, having amounted to between 150,000 and 
170,000 tons. Household coal has been firmer than 
could have been anticipated, having regard to the 
season of the year. The exports of iron have not been 
very large, but prices have shown a firmer tendency, and 
~- trade appears to regard the future with a certain con- 

ence, 


Shot Firing in Mines.—On Saturday a joint meeting of 
coalowners, managers, and workmen of South Wales and 
Monmouthshire was held at Cardiff. Mr. A 
occupied the chair, and Mr. Abraham, M.P., the vice- 
chair. In addition to a large attendance of coalowners 
and workmen’s representatives belonging to the district, 
the Pembrokeshire anthracite collieries were well repre- 
sented. The object of the meeting was to consider the 
shot-firing clause in the Mines Regulation Bill introduced 
by the Home Secretary ; and after a prolonged diecussion, 
certain amendments to the clauses in the Bill relating to 
shot-firing and blasting were unanimously agreed to. It was 
stated that practically the only opponents to the proposed 
amendments were workmen in other districts, and that 
their opposition sprang almost entirely from interested 
motives. In the north it was quite possible to get on 
without blasting, as the coal was much easier to cut, and 
consequently in the district no hardship would be ex- 
perienced even if the bill passed as it now stands, the 
workmen in the districts referred to being fully alive to 
the fact that if the objectionable clauses were allowed to 
remain it would have the effect of materially reducing the 
output in the South Wales district, and, as a natural 
sequence, the demand for north country coal would increase 
inalike ratio. Ultimately it was resolvedthat Mr. Dalziel, 
the secretary of the Monmouthshire and South Wales 
Coalowners’ Association, should forward a printed cop 
of the rules relating to blasting now in force in the or 





lieries of South Wales and Monmouthshire to every 
member of Parliament, and that Mr. A. Hood and Mr. 
W. Abraham, M.P., should communicate with the Home 
Secretary with a view to obtaining an interview with him. 





MISCELLANEA. 


Tur Government of Victoria have determined to hold 
an Exhibition of Arts, Manufactures, Agricultural and 
local Process and Products of all Nations during the 
year 


The French fishermen find that porpoises are causin 
serious destruction amongst the fish on the coast, so muc 
so that attempts are being made to shoot the depredators 
with Hotchkiss guns. 


The Select Committee on the Army and Navy Esti- 
mates has commenced its sittings under the presidency of 
Lord Randolph Churchill. r. Knox, Accountant- 
General of the War Office, has been under examination. 


A special meeting of the shareholders of the Man- 
chester Ship Canal was held on Monday, to consider the 
position of the — in view of the new Bill authoris- 
ing issue of preference shares. The proceedings were 
private. 


A Government return has been issued, containing de- 
tailed reports relating to the ownership in minerals and 
—— “1 ues royalties = ee memag = Prngere 

ungary, Ita: ium, Portu pain, Sweden an 
Norway, ‘and the United States. ’ 


Humber and Company (Limited) is a new undertaking 
with a capital of 125,000/., the object being to acquire the 
cycle works carried on by Messrs. Humber and Co.,. at 

eston, Nottingham, and London ; the at mgs ag 
Company, pat yon the Express Cycle Works, Wolver- 
hampton ; and the Wellington Works, Coventry. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom for the week ended June 12, 
amounted, on 15,4224 miles, to 1,178,452/., and for the 
corresponding period of 1886, on 15,306} miles, to 
1,298,471/., an increase of 116} miles, or 0.7 per cent., 
and a decrease of 120,019/., or 9.2 per cent. 


The three days’ official ns of the Tay Bridge by 
General Hutchinson and Colonel Rich, on behalf of the 
Board of Trade, was concluded on Saturday. The tests 
on -eeaget were mainly to ascertain the vibrations of 
a age while a train was passing over them slowly and at 

igh speed. On theconclusion of the tests the inspectin 
officers declared themselves in every way satisfied wit 
the result of their investigations. 


On November 1, 1887, there will be opened in the 
“Quinta Normal” of Agriculture of the Society of San- 
tiago a competition of machines for ae the pulp, 
sprouts, leaves, aud other useless parts, from flax, in such 
a way as to leave it in proper condition for spinning. A 
prize of 2007. will be given. The jury will take into 
account (a) the degree of perfection of the work obtained ; 
(b) the cost of work; (c) the simplicity of the machine or 
series of machines; (d) the solidity of construction ; and 
(e) price. 


Tn the French Moniteur Offciel du Commerce the French 
consul at Mannheim states that the timber trade of 
Germany in 1886 was far from satisfactory. . This is at- 
tributed to the new duties and to the successful competi- 
tion of Sweden, Norway, Russia, and Galicia. he 
planks of second quality have suffered most of all, and 
the rivers are overwhelmed with stores of floating timber 
which has not been able to find a market. Holland, in 

ticular, which is usually supplied with wood from 
ermany, has now turned almost exclusively to Norway. 


The May trade returns of France show a very la 
increase in the import and export of raw materials, the 
import being 177,000,000f. ‘against 109,000,000f. last year, 
and the export 57,000,000f, as compared with 30,000,000f. 
The imports of manufactured s also show a large rise, 
from 35,000,000f. to 46,000,000f.; while the exports are 
140,000,000f., against 139,000,000f. last year. The pre- 
vious five months’ figures stand thus : Raw materials, im- 
ports, 880,000,000f., against 834,000,000f. in 1886 ; exports, 
282,000,000f., against 253,000,000f. Manufactures—im- 

rts, 228,000,000f., the same as last year; exports— 

72,000, 000f., against 695,000, 000f. 


An unexpectedly rapid growth in the numbers of 
students registering in the Cornell University for the 
Sibley College courses, in the past. two years, has alread 
crowded that Institution within twenty-five of the maxi- 
mum which can be accommodated in’the existing build- 
ings. A new building now in it will, however, 
increase the total space available next year by 50 per 
cent., and will bring the total number up to 300. This 
enlargement will increase the number admitted into the 
freshman class to 100 ; while 25 or more may be admitted 
into the upper classes and the advanced courses of post- 
graduate instruction. 


A memorandum has been issued from the War Office, re- 
ferring to the facility with which at many stations un- 
authorised persons are able to gain access to batteries, 
submarine mining establishments, and similar places 
which should be more secure from such intrusion, and 
stating that in all new works steps shall be taken for the 
exclusion of intruders, so that the eee locality of guns 
and other internal arrangements shall not become gene- 
rally knowu. The necessity for such care has become a 
matter of greater importance now that the concealment of 
guns and works is aimed at as a military precaution, 
also the system of position finding, by which the direction 
of gunfire of coast defences is vested in observers in hidden 
positione, 





Sir Charles Tupper, Canadian Minister of Finance, has 
submitted to the Dominion Parliament resolutions effect- 
ing changes in the tariff for iron and steel manufactures 
to meet the views of British manufacturers. The chief 
changes are in boiler plates and sheet iron, common or 
black nails, and plates of iron or steel of 16 gauge or 
thicker. On these the reduction is about 1 dol. per ton. 
Qn rolled iron or steel angles, channels, &c., weighing less 
than 25 lb. per lineal yard the reduction is about 20 per 
cent. On rolled iron or steel beams, girders, joists, 
angles, channels, and structural shapes weighing not less 
than 25 1b., the reduction is from 16 dols. per ton to an 
average of 3 dols, to 5 dols. Wrought-iron tubing and 
pipes are reduced 20 per cent. On all contracts made 
before May 13 last, when the tariff resolutions were in- 
troduced, goods may enter Canada at the rate of the duty 
in force prior to that date. 


A report has been received by the Greenock Harbour 
Glenaxiaion in regard to the financial difficulties of the 
trust. The total borrowing powers of the trustees amount 
to 1,800,000/., and the amount borrowed is 1,533,3t1/. 
The revenue during the five years 1882 to 1886 showed 
an annual average of 66,884/., and for the present year it 
is estimated at 55,000. The probable expenditure is set 
down at 22,500/., and the interest upon debt at 61,2871. 
The available balance for the half-year ending May 15 was 
15,705/. The opinion of counsel was to the effect that, of 
the debt, assignments to the amount of 428,638/. were 
entitled to priority, and a scheme of readjustment is sug- 
gested by the reporter, whereby a surplus would be avail- 
able for pe ment of interest of 32,500/., out of which it is 
proposed there should first be paid 34 per cent. on the 
428,638/. preferred debenture stock, requiring 15,002I., 
leaving an estimated balance of 17,498/., which would 
yield 1/. 11s. 8d. per cent. on the 1,104,722/. of ordinary 
debenture stock. Whatever scheme was agreed on the 
reporter was of opinion that it must receive the sanction 
of Parliament, and a meeting of the bondholders will be 
held on an early day to consider the report. 


The Times states that a number of interesting experi- 
ments have just been made with such electrical machines 
as are employed in industries, with the view of determin- 
ing under = conditions they may become dangerous. 
These have been conducted by M. D’Arsonval, who has 
already established the fact that what is truly dangerous 
where these machines are used is the extra current that 
occurs at the moment the current is broken, and in order 
to annul this extra current he proposed to interpose a 
series of voltameters containing acidulated water along 
the conducting wire. The new arrangement now em- 
ployed is at once more simple and efficient. It consists 
of a V-shaped tube made of an insulating substance, 
which, after being filled with mercury, is interposed in 
the main current. In order to close the latter it is only 
necessary to turn a tap, which is arranged similarly to 
the tap on agas pipe. In this way the machine is un- 
primed without its te able to give an extra current 
spark. Another arrangement is also made use of, a glass 
tube being filled with mercury and dipped into a reservoir 
containing the same substance. This tube is provided 
with a ground stopper, this not only permitting the sup- 
pression of the extra current, but also interposing any 
sort of resistance in the current. The use of electrical 
machines is increasing, and it is of practical use to know 
that currents are not dap us until a power of 500 volts 
is reached. It is also of interest to know that the me- 
chanism of death varies with the nature of the electricity 
used. Thus, with the extra current or with alternating 
currents, there is no anatomical lesion, and the patient 
can usually be brought back tu life through the practice 
of artificial respiration, as employed in cases of drowning. 
The discharge of static electricity from batteries, on the 
contrary causes a disorganisation of the tissues that 
render fruitless all attempts to restore life. 








THe WitTHaM OvuTraLt Works.—An exhaustive report 
on the entire completion of these works has m pre- 
sented to the Outfall Board by the engineer, Mr. J. 
Evelyn Williams, M.I.C.E. The total cost of the works 
has been 168,000/., and the depression acquired in the 
low-water level is 4 ft. at the grand sluice, increasing to 
5 ft. 6in. at the commencement of the new channel to 
Clayhole, in the estuary of the Wash. 





Tue Corinto CanaL.—The Isthmus of Corinth Canal 
Company has been obliged to obtain an extension of three 

ears from the Greek Government in which to complete 
its works. The canal, which was commenced in 1882, was 
to have been opened in 1888. Great mistakes appear to 
have been made in regard to geological strata, which have 
to be dealt with. Rock instead of sand or gravel has 
been encountered in certain places. 





CANADIAN TELEGRAPHY.—The Canadian Pacific Railway 
Company’s lines of telegraph were opened throughout for 
commercial business in 1886, and the results have been 
satisfactory, according to an official report. Branch lines 
of telegraph have been built to the principal towns in 
Ontario and Quebec, and within a very short time all the 
inden towns in Ontario and Quebec will be reached by 
the Company’s system. Company has secured tele- 

phic connection with the lines of the Postal Telegraph 
ompany, and the Baltimore and Ohio Telegraph Com- 
pany for all parts of the United States, and also connec- 
tion with the Commercial and French Atlantic Cables. 
A telegraph has been built jointly by the Canadian Pacific 
Company and the Postal Telegraph Company, from 
Vancouver, British Columbia, to San Francisco, which 
although only just brought into operation, has already a 
profitable business. 
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NOTICE OF MEETING. 

Gro.oaists’ AssociaTion.—Friday, July 1st, at University Col- 
lege, Gower-street, W.C., the following papers will be read: 1. 
**On the Geology of Cornwall, with special reference to the Long 
Excursion,” by J. H. Collins, F.G.8., &c, 2. ‘‘On the Deposition 
of the London Clay,” by J. Starkie Gardner, F.G.S., &c. The 
testimonial to Dr, Foulerton will be presented to him in the 
course of the evening. The chair will be taken at 8 p.m. 
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TRADES UNIONS IN AMERICA. 
TRapDgs unions and labour organisations are of 
recent growth in America, and their rise marks an 
altered condition in the social arrangements of the 





States. Ina country where equality reigns suffi- 
ciently to render the intercourse of master and man 
perfectly free from restraint, where capital is 
fairly diffused, und where land, the great source of 
wealth, stands ready for all who can accumulate the 
small sum necessary to build a rude home, and 
maintain it until the first harvest, there is little in- 
centive for men to form class combinations. Hope 
bids them cast their eyes forward to a better and 
more independent condition, where the close of 
each week will see them not only provided with 
subsistence for the next, but with something added 
to their home or personal surroundings which shall 
be a pleasure or a convenience for the remainder 
of their lives. The troubles of the present are 
thus borne with equanimity, since they receive 
only partial attention, and form but a stepping- 
stone in the path to the more prosperous condition 
of the future. If real grievances exist there is no 
obstacle to laying them before the employer, for 
he is always to be met with, and a discussion 
of the situation will find a remedy or demonstrate 
the necessity of bearing the infliction, whatever it 
may be, until one of the frequent changes which 
occur so rapidly in new countries, brings relief. 
When the best men in a workshop are ever break- 
ing out of the ranks, and abandoning their class, 
and many of the remainder imagine that: some day 
the same chance will come to them, there is no 
material upon which to found an organisation 
framed to defend the labourer from the capitalist, 
and to secure to the former a larger share of profits 
than he would otherwise get. It is only when 
workmen realise that there is practically no hope 
for them to exchange their calling for a better, and 
when they lose acquaintance with their employer, 
that they bind themselves together in a union, 
and endure all the discipline and self-sacrifice it 
involves. In England unionism can be traced, in 
some form or.other, back to the time of Edward VI., 
and represents the efforts made by the craftsmen to 
free themselves from a condition which was little 
better than the villeinage of the feudal age; it 
was created by repressive legislation which gave 
the workman his choice between an arbitrary wage 
settled by the ‘magistrate, the branding iron, and 
the gibbet, and it has endured in spite of the law, 
the pulpit, and the press, until it has become one 
of the most powerful industrial forces of the time. 
In America the potent factor to weld labour-into a 
compact body has been the accumulation of wealth 
in the hands of individuals and corporations. The 
small manufacturer is rapidly disappearing ; trade 
rivals, armed with all the advantages of unlimited 
credit, struggle with each other for the monopoly 
of the market, and in their conflict they heedlessly 
stamp him out of existence. And with him goes 
the kindly feeling which had grown out of the 
personal contact of employer and employed, and 
also the principal ladder on which the workman 
hoped to rise to competence. The land, too, has 
ceased to offer the attractions it once did. Every 


600/ year it recedes further westward, and even there 
1 | the capitalist grows omnipotent ; cattle are raised 
603} by thousands on ranches covering hundreds of 


square miles, and owned by men who live at ease 
in New York and London ; huge sections of country 
are in the hands of the railway companies, who 
retail them at. comparatively high prices; and 
wheat has fallen toa figure which scarcely leaves a 
profit to the man whose land extends as far as the 
eye can reach, and who commands the best appli- 
ances of the day. On all sides the horizon closes in 


6o7|0n the poor man; it is true that he has greater 

comfort than ever before in the world’s history ; he 
7 | is better fed, better clothed, and better lodged ; he 
7 | has more leisure, and can fill his spare hours with 


all the resources of literature, while he can enjoy 
no inconsiderable share of the beauties of nature 
and art, if he have the appreciation for them. But 
the doors of hope are closed against him. Speaking 
generally, the workman can never escape from his 
daily toil and cannot rise in the social scale. The 
aggregation of capital which characterises the pre- 
sent age, has doubled his physical comfort and his 
br co for intellectual enjoyment, but it has 
robbed him of the flattering unction with which he 
once nourished his soul that he could enter the class 
above him. Who shall appraise the good and the 
harm it has done him, and strike a balance between 
the two? The ingenuity of the poet could find no 
characteristic of Inferno to write over its portals 
more descriptive than its hopelessness, and certain 
it is that the working classes have a far keener 
sense of the loss, sentimental though it may be, that 





capital has brought them, than they have of the 
gains they reap from it. In America they have 
abandoned the position of careless confidence they 
formerly held, and by welding themselves into 
unions now meet the employers in pitched fight and 
extort their full share of all present profits. 

Statistics regarding labour organisations are not 
available for the whole of the United States, but 
we may take Illinois as a representative State, and 
trace the rise and development of trade unionism 
there,’ as a type of the whole country. The most 
notable feature in labour organisations is the Order 
of the Knights of Labour, whose fame has spread 
even to this country. The Order is not strictly a 
trade union, as it is not confined to members of 
specific callings, but embraces. persons of all occupa- 
tions, with the exception of bankers, lawyers, 
gamblers, and liquor dealers, who are excluded. 
Among the ranks are found men of all trades— 
merchants, farmers, teachers, officials, editors, and 
professional men—but the bulk of the members are 
of the industrial classes— mechanics, artisans, clerks, 
miners, and labourers. Out of 32,857 Knights of 
Labour in Illinois, 70 per cent. are skilled workmen, 
26 unskilled, and 4 per cent. neither. The object 
of the Order is not to champion any particular 
section of the industrial army, but to gather them 
all under the banner of a modern knight-errantry, 
which shall charge itself with the welfare of all 
classez, be they skilled or unskilled, male or female, 
black or white. The leading features of the knights’ 
programme are the modification of all laws which 
are prejudicial to labour, and the substitution of 
arbitration for strikes. This latter point will come 
as. a surprise to most, for it is in connection with 
strikes that the Order has been oftenest heard of. 
It goes forth full of persuasion, but when capital turns 
a deaf ear to its conjuring, the energy of youth 
hurries it on, and it strikes both hard and wildly, 
having neither the experience nor the caution of 
the older unions. 

The organisation of the Knights of Labour is 

conceived on a broad basis, to suit its aspirations, 
which are national in their width. The primal 
formation is the local assembly. As_ these 
multiply they contribute representatives to dis- 
trict assemblies and State assemblies, and these 
in turn combine to form the General Assembly, 
the ultimate governing authority. The Order 
is not confined to towns, the homes of unionism, 
but has spread into the villages, where it has 
made many converts, adding to its strength until 
it equals all other labour organisations united. 
The very success of the Order renders it difficult to 
give.an accurate estimate of its numbers, for they 
are increasing daily, and the figures at our com- 
mand, which are published by the Bureau of 
Labour, only extend up to last July. At that 
time there were 204 local assemblies of Knights of 
Labour in Illinois, distributed throughout 51 of the 
102 counties of the State. The original member- 
ship of all these assemblies was 6899, while the 
number a year ago was 34,974. It is estimated 
that 300 assemblies were in existence at the close 
of 1886, and that they comprised 52,461 members, 
To obtain an idea of the power of the Order, we 
must compare its numbers with those of the entire 
industrial population. This cannot be done ex- 
actly ;\ but still there are a good many figures 
available which will serve as a rough basis of com- 
— In the first place the trades unions of 
Illinois comprise 61,904 members, about 17 per 
cent. of whom are also Knights of Labour ; then 
the last returns for the coalfields show a total 
engaged in mining of 25,846; the men employed 
on the railroads were found by the Bureau of 
Labour statistics to amount to 43,651 in 1882 ; and 
in 1880 the census tables showed 120,558 males 
employed in the manufactures of Illinois. Omitting 
the unionists, who, of course, are counted in the 
census, we find that in the three great divisions of 
manufacturing, mining, and industry, there is an 
aggregate which must be much understated at 
190,000, of whom rather less than a fourth are 
Knights of Labour. 

The first assembly of the Order was organised in 
1877, and up to the end of 1881 its progress was 
so slow that there were only nine assemblies. 
Then the increase became rapid, there being 60 as- 
semblies in 1884, 110 in 1885, and 204 in July, 1886. 
Of those assemblies, 55 are formed of members of 
specific occupations, while the remainder comprise 
a variety of occupations. It is curious to note the 
distribution ‘of nationality of the members, as 
shown by the annexed table : 
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Americans - * -» | 15,241 
Germans se iv wy eres: Gene 
Trish 4,919 
Scandinavian 1,955 
English 2,287 
Poles 943 
Bohemian 1,657 
Scotch 175 
Ttalian 103 
Welsh... 65 
Unreported 1,430 

34,974 


The native-born Americans do not constitute one- 
half of the whole, although they enter this organi- 
sation more freely than the unions, on account of its 
requiring no standard of craftsmanship, and from its 

litical aspirations. The keen youth of the country 

as read the signs of the times so well that he 
selects occupations in which a living is made by the 
wits in preference to handicraft, for the former 
offer a far more hopeful prospect to the man anxious 
to get on than the latter, as they provide chances 
which can be filled by shrewdness and industry, 
while the few openings in manufactures demand 
much accumulated technical knowledge and a 
scientific education. We therefore find that four- 
fifths of the mechanics and artisans of Illinois are 
of foreign antecedents and habits. 

We have given so much space to the Order of the 
Knights of Labour that we shall have to curtail our 
account of the trades unions. This, however, is of 
less consequence, as they are to a great extent 
copies of similar organisations in this country. Few 
of them are old, while a great number are quite 
recent, the idea of combination having received 
a great stimulus from the success of the Knights 
of Labour and from the eight hours’ movement. 

Of the whole number, 226 organisations have 
been established during the last five and a half 

ears, and less than one-fifth are of earlier origin. 

ut within this period much the greater progress 
has been developed during the year and a half pre- 
ceding last July. In 1885 and the first six months 
of 1886, 140 out of 226 organisations came into 
existence, and more than half of these in the latter 
period. The older unions are those of printers, 
iron-moulders, tailors, carpenters, locomotive 
drivers, stone-cutters, and cigar-makers, all of 
whom were established in the decade, 1860-70. 
Between 1870 and 1880 the locomotive firemen, 
glass-blowers, plasterers, furniture workers, hod- 
carriers, seamen, bricklayers, metal workers, and 
others appeared; while in the later period since 
1880 the spirit of organisation has not only spread 
among the classes named but has pervaded all 
classes in which there was any community of in- 
terests upon which to unite. 

In the State of Illinois 483 labour organisations 
have been tabulated, and 125 of these report 212 
strikes as having taken place within their experience, 
involving 50,522 men. Of those contests 86 were 
carried to a successful issue, 31 were compromised 
upon some basis of mutual concession, 63 failed, 
and 28 were unsettled at the time of the report. 
On the whole, the American unions appear more 
ready to fight than those at home, not having 
acquired the experience which comes with age, 
and probably not receiving the consideration ex- 
tended to them here. Manufacturers are very apt 
to resent the interference of delegates on their 
first appearance, and to precipitate a conflict, 
hoping to crush the union before it has become 
firmly established. Of all the races which people 
the States, the Germans appear to take most natu- 
rally to trade unions. Their natural clannish- 
ness and the habits of forming clubs, no doubt, 
contributes to this, while their home training pre- 
pares them for the discipline and surveillance of 
the union. The Irish are next in number to the 
Germans, and nearly equal the Americans in 
the various trades unions. They prevail in the 
railroad business, both on the road and in the yards 
and freight houses, but more particularly in the 
stationaryservice. They also constitute the majority 
of the bricklayers, stonemasons, and plasterers, but 
strange to say that as hod-carriers they are out- 
numbered by the Germans, though only second to 
them. The fact of Germans ranking below the 
Irish in the industrial scale is one that would not be 
received, if it were not vouched for by the official 
publication of the State of Illinois. 





PATENT OFFICE ADMINISTRATION, 

Tuer Patent Office accounts afford an interesting 
example of the amount of control exercised by 
Parliament, by public opinion, or by any authority 





whatever, over the permanent officials of the Civil 
Service. Every year a certain amount is voted on 
the estimates for the preparation of abridgments 
of specifications. No abridgments are made. 
What becomes of the money? This is a question 
we cannot answer, but in case any inquiring M.P. 
likes to raise the point we can give him some data 
to go upon. All that the general public are allowed 
to know is that the money disappears. It is not 
paid back to the Treasury, while the purposes for 
which it is granted are not fulfilled. It would be 
wrong to assume that it is not honestly spent. We 
would not imply such a thing fora moment. Pos- 
sibly it is paid in salaries to somebody for whom 
somebody else wants to find a berth. If it was 
embezzled, the Audit Office, or the Board of Trade, 
or the Treasury, or somebody else, would find it out. 
No doubt it is merely wasted. 

The precise amount voted, and the amount 
actually spent, are easily ascertained by anybody who 
will take the trouble to dig the details out of the 
estimates and the appropriation accounts. In 1884-5 
the grant for abridgments was 2900I., of this 10581. 
was used for its proper purposes, leaving a surplus 
of 18411. The balance for the whole Patent Office 
returned to the Treasury was only 897/., so that at 
least 943/., and probably double that amount, was 
applied to purposes other than those for which the 
money was granted. In 1885-6 the grant was again 
2900I., of this only 835. was spent on abridgments, 
so that the surplus was 20651. In addition to this 
the salary of the deceased superintendent of the 
abridgment branch (Mr. Michell, who died in 
March, 1885) was drawn, so that the surplus of the 
Abridgment Branch was virtually 28651. A few 
months ago some wretched clerk was sent to goal 
for drawing his dead father’s pension. Why should 
a Government office be allowed to draw pay for 
dead clerks? Only 7771. surplus from the whole 
office was returned to the Treasury. In 1886-7 
they actually asked for a large grant for abridg- 
ments, while they spent a smaller portion of it. 
They received 4000/. and spent 6201. As they con- 
tinue to draw the late Mr. Michell’s pay they had this 
year a surplus of 4180/. In the estimates for 1887-8 
the grant is still 4000/., and the salary of the 
deceased superintendent of the Abridgment Branch 
(800l.) appears for the third year. So far as we can 
ascertain no work is being done in the Abridg- 
ment Branch of the Patent Office at the present 
time. A simple addition sum shows that the Patent 
Office have obtained from Parliament in four years 
16,200/., of which 25131. only has been applied to 
the purpose for which it was definitely voted. 
This shows how illusory is the control supposed 
to be exercised by Parliament over the Civil 
Service. There seems no help for it. A Com- 
mission has just been sitting on the Patent Office, 
and has made various excellent recommendations, 
including a recommendation that the work of in- 
dexing and abridging, now so disgracefully in 
arrears, should be continued, but the permanent 
officials simply smile, shrug their shoulders, and go 
on as before. 

Perhaps some day these modern chaff-waxes will 
be cleared out and capable men put in their place. 
Of course they will all want to be pensioned ; but 
even then it will be cheaper. As well pay pensions 
to live men as salaries to dead ones. 





RAISING THE “ LOCKSLEY HALL.” 

Ir will be remembered that at the end of last 
February the Locksley Hall, a large ship that had 
just arrived in the Mersey from San Francisco, was 
sunk in that river by falling across the bows of a 
steamer at anchor. Since that time until a few 
days ago the sunken ship has proved a source 
of obstruction to the navigation and danger to 
ing craft. The Mersey Dock and Harbour 
Board had determined to blow the vessel up, but 
to this the Mersey Railway people objected, as the 
wreck was in such close proximity to the tunnel 
that there was ‘danger of it being injured. Under 
these circumstances the Dock Board advertised for 
tenders to lift the ship, but for some time without 
result, until a syndicate was formed in London by 
Messrs. Bullivant, the wire-rope makers, Messrs. 
Fletcher, the well-known - engineers and ship- 
repairers, of Limehouse, and Messrs. Rennie. This 
combination undertook to lift the ship and carry it 
into shallow water for the sum of 15,000/. The dead- 
weight of the Locksley Hall is set down at 1000 
tons, and she had on board, when sunk, cargo to 
the extent of 1400 tons. Some of the latter had 





been lifted, but on the other hand it was estimated 
that this had been more than compensated by the 
silt that had drifted in, so that the weight to be 
raised was put down at 1800 tons. The first steps 
of the adventurers, on the contract being signed, 
were to set about making the cables and to pur- 
chase four lifting hulks. The latter were repre- 
sented by the Constitution, Resolute, Odin, and 
Ocean Child. These were capable of raising 500 
tons each, so that there was but 200 tons left as a 
margin of safety ; a factor, however, which has 
necessarily often very modest proportions in wreck- 
ing operations. The two first-named vessels are 
of iron, whilst the latter are of wood. The ropes 
were, of course, made by Messrs. Bullivant, and 
consisted of flexible steel wire 9-in. and 7-in. ropes. 
The latter were made into strops of various lengths 
from 2 to 20 fathoms, in order to facilitate the 
operations by giving greater ease in handling. The 
9-in. ropes are made up of six strands, each strand 
in turn consisting of 37 steel wires, the metal 
having a tensile strength of about 100 tons to the 
ere inch, There is, of course, a hemp centre. 
The main lifting ropes were passed round the 
wreck, having been placed in position by divers 
and see-sawed into the required spot under the 
hull by means of tugs. The hulks were strengthened 
in all directions by massive internal timbering so 
as to withstand the nip that would be brought on 
them when the wreck began to lift with the rising 
tide. The bight of the main lifting ropes being 
passed under the wreck, they were hitched over 
the hulks by means of the strops, the latter being 
turned back and secured to themselves by clamps 
specially designed for the purpose. The outside 
of the hulks were protected by wood packing faced 
with iron. 

On Monday, the 14th inst., the first lift was 
made. At low water the deck of the Locksley Hall 
was about 9 ft. below the surface. In spite of one 
or two minor mishaps, the hulks, in rising with 
the flood, carried the wreck clear of the rocky bot- 
tom on which she reposed, and guided by a couple 
of tugs, the whole flotilla was carried into shallower 
water. The success of the operation was to a great 
extent insured, and the final lift was to be made on 
Tuesday last. 

The whole work was carried out within about six 
weeks of the signing of the contract, which was 
half the specified time. The operations were under 
the control of Mr. Charles Wood, of the Thames 
Conservancy, who has had a very large experience 
in raising wrecks ; indeed, he is doubtless the lead- 
ing authority in this field, and the almost unbroken 
success that has of late years attended operations 
of this nature in the metropolitan river is due to 
the genius he has displayed for the work. One 
point came out very strongly in the course of the 
operations. It would seem that there is a la- 
mentable lack of authority in the Mersey to keep 
the traffic under control or craft from lying in 
inconvenient positions. The Great Eastern was 
moored in the deep-water channel where the 
hulks and wreck wished to pass, and no induce- 
ments would tempt those in charge of her to give 
way. Again, some of the steamers passed the 
scene of operations at most critical times without 
slacking speed. The Dock Board’s launches were 
out begging for some little indulgence to be shown, 
but in vain; one passenger steamer being very 
noticeable for this want of consideration. Those 
who know the enormous additional strain that is 
thrown on gear by the long swell of a paddle 
steamer will understand how greatly Mr. Wood’s 
difficulties must have been increased in this way. 
Such things would not occur in the Thames, where 
steamers will ease if only for a sand dredger with 
its sets down. It is time the Liverpool people set 
their house in order in this respect. If those in 
command of vessels are not prompted by feelings 
of courtesy or humanity to make a small concession 
when operations of public importance, and involv- 
ing the risk of life, are in progress, some law should 
be made to hold them in check. 








AGRICULTURE IN JAPAN. 

JAPAN has an area of 150,000 square miles, i.e., 
about 100,000,000 acres. Of this only 12,000,000 
acres are in cultivation by the spade, mattock, or 
plough, and from this cultivated area all the food 
and textile plants are grown to feed and clothe 
38,000,000 people. The land outside this cultiva- 
tion does not contribute by grazing to their sup- 
port, as with us, As the Japanese wear no woollen 
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clothing and eat neither beef, pork, mutton, milk, 
butter, nor cheese, its only use is for fuel. 

Their 12,000,000 acres do even more than 
clothe and feed their 38,000,000 people, since they 
yield 40,000,000 pounds of tea, 25,000,000 bales of 
silk, and large quantities of rice, tobacco, and 
hemp for exportation. In the population of 
38,000,000 there are 20,000,000 who belong to the 
agricultural class. There are 4,500,000 landlords, 
averaging 2% acres, some owning and tilling 10 
acres, while there are many who own one acre and 
less. It is not to be understood from this that the 
labour of these 20,000,000 of people is expended on 
12,000,000 acres of land, for every farmer’s family 
has its wheel, reel, warping bars, and loom, as the 
early settlers in America had, and their cotton, 
linen, and silk cloth is made for family use, and 
even for sale. It is wonderful, however, how much 
labour is expended upon so small an acreage. The 
soil is generally a black vegetable mould, the result 
of the great rainfall and the semi-tropical heat, pro- 
ducing a luxurious vegetation which has decom- 
posed and formed a black mould several feet in 
depth. In limited areas there are the usual 
varieties of sandy and clay loams, but there is little 
if any barren land. The climate is so mild that 
on the lower levels the soil never freezes, and on 
much of the land both summer and winter crops are 
raised the same year. In order to maintain the 
fertility of the soil with this double demand upon 
it repeated fertilisation is practised. 

The number of domestic animals is comparatively 
small, There is no other country in the world 
with such areas unoccupied for tillage and so well 
adapted to grazing, which has so few domestic 
animals, The result of this condition is that the 
farmer has no barn-yard fertilisers. Deprive the 
farmer in other countries of these resources and 
there would be no agriculture; but the Japanese, 
without them and without any precise knowledge 
of botany or chemistry, have reached a crop un- 
equalled in Europe or America. With no stock 
to feed, there are no uses for wheat, rye, barley, 
and these are applied to enrich the soil. De- 
composed non-edible seaweeds are also used 
The whole sea-coast must aggregate more than 
3000 miles, and all along this line the tides de- 

osit great winnows of seaweed, which is col- 
ected during low tide, piled, and allowed to de- 
compose, and is then sold to the farmers. It is 
carried up to the foot-hills in boats and thence by 
long lines of pack-horses to the fields. In half a 
day’s travel it is not unusual to see 1000 or more 
horses or cattle loaded with this material. The 
cost of carrying is small, as the pack animals are 
the same that bring down the produce to the sea, 
river, or canal. Non-edible fish are another im- 
portant resource of the farmer. Considering the 
area of land, their fishing grounds are greater in 
extent than those of any other country, and during 
some parts of the year there are large schools of 
fish that are useless for food, and fleets of junks 
and small boats are employed with seines in catch- 
ing them. They are all then sun-dried and used to 
fertilise the soil. From the untilled and un- 
grazed lands on the plains, hills, and mountain 
sides, men, women, and children cut the rank vege- 
tation and carry it on their backs, or on the backs of 
cows, to the farm-houses, where it is burned and 
its ashes used. All the straw of the rice, rye, oats, 
wheat, barley, and millet is utilised in the same way. 

There are inexhaustible shell, limestone, and 
gypsum deposits, and from this lime is made and 
used on the black vegetable soils. Heretofore all 
the oils made in the country were of vegetable 
origin except small quantities of fish oil. After the 
oil was expressed the oil-cake was used exclusively 
for manure. Notwithstanding the importance of 
all these fertilisers, the chief reliance of the Japanese 
farmer is upon the night-soil of the towns, cities, 
and villages, All this is saved and carried sometimes 
great distances, and it is safe to say that by the 
utilisation of the night-soil, which with us is en- 
tirely wasted, or—even worse, deposited to breed 
pestilence—the agricultural product of Japan is 
doubled and the continued fertility of the soil 
assured. 

At Kioto, the old capital, the conquering race 
have tilled the soil for 2600 years. One of the 
agriculturists there states that he had harvested a 
crop of rice which, after being hulled, averaged 70 
bushels to the acre, and that the winter crop on 
the same ground had been wheat, with an average 
yield of 40 bushels to the acre. In addition to 
this, between the rows or drills of wheat, early in 





February he had sown a crop of spring vegetables. 
He said he generally ploughed his land eight times, 
because in order to make the soil yield such good 
crops year after year all the fertilisers which the 
soil can transfer to the roots must be used. To do 
this, the soil must be completely pulverised, so 
that the roots can penetrate every portion of it. 
Another reason given was that a large quantity of 
compost manure was put on the land before plough- 
ing, and it is desirable to have it completely mixed 
with the soil. This man also stated that further 
down the valley the soil was better, and that some 
of the best land yielded 50 bushels of wheat in the 
summer, besides the crop of vegetables between the 
wheat rows in the spring. Rice is the great crop 
of the country. Fully one-half of the land under 
tillage is devoted to that food plant. There are 
two varieties of rice grown—lowland and upland. 
Lowland rice is grown in the valleys on the plains, 
where irrigation is practicable and where the plains 
can be flooded. order that this can be done 
the land is subdivided into small plats and levelled 
or embanked. In valleys that have any slope, in 
order that the plat may be level, the embankment 
subdivision must be small, not larger in many 
instances than a good-sized room; in others as 
large as an average-sized house; and the valley 
must have a very gentle slope to allow the plats to 
contain more than half an acre. The embankments 
are made of mud, and are about two and a half 
feet high. Their construction and the levelling of 
the plats involve considerable labour, but the re- 
sults richly repay it. 

Besides rice, barley, wheat, rye, millet, and some 
corn are grown. Though, as already said, far the 
most important of the cereals is rice, yet nothing 
can be further from the truth than that rice is the 
exclusive food of the people. Rice when hulled is 
pure starch, and that nutritive element will not 
support animal life. Wheat is raised as a winter 
crop to the amount of 40,000,000 bushels annually, 
and is generally hulled, boiled, and eaten like rice. 
Sometimes it is ground and mixed with other sub- 
stances and made into cakes, but it is never made 
into bread as with us. In fact there is no word in 
the Japanese language for bread, and there is no pro- 
cess known to Japanese cooking analogous to yeast 
fermentation. There is not a flour mill in the 
whole empire. Grain is ground by small hand- 
mills, the exact counterpart of those seen delineated 
on the tombs and temples of the Egyptians, then 
bolted in boxes by shaking the flour through 
several sieves or screens covered with cotton cloth. 
Barley and rye are grown in the same way as wheat. 
The barley produced is 60,000,000 bushels annually. 





THE “BRENNAN” TORPEDO. 

A very decided impetus has been given to the 
development of defensive torpedo warfare by our 
Government by their decision to adopt a controlled 
locomotive torpedo as an auxiliary weapon of 
harbour defence, and by their selection of a 
particular type of this class of weapon after a great 
number of careful experiments with it, extending 
over a period of some five years. 

The Russian Government, some ten years since, 
certainly expended a large sum of money in the 
purchase of all the necessary plant for the manu- 
facture of the ‘‘ Lay” controlled locomotive torpedo 
in Russia, and ten of these weapons were actually 
constructed there, but as, for reasons best known 
to the Russian torpedoists, no more of these 
weapons have been manufactured by them, Russia 
can hardly be said to have definitely adopted, or to 
have shown any decided tendency towards the em- 
ployment of this class of torpedo for the defence of 
their harbours. In America, the country that has 
given birth to the greater number of inventions 
of controlled locomotive torpedoes at present in 
existence, no decision has yet been come to on the 
question of adopting any particular type of this class 
of torpedo, though nearly all of these American 
inventions have been accorded exhaustive official 
trials, either at the military or naval torpedo schools. 
As American torpedoists generally are known to 
have a high opinion of the advantages accruing 
from the employment of the controlled locomotive 
torpedo for the special purposes of harbour defence, 
it is to be presumed that so far none of the 
American inventions have quite fulfilled all the 
conditions which they have laid down as essential 
to an effective torpedo of this class. Other naval 
powers have also carried out experiments from time 
to time during the last ten years with controlled 





locomotive torpedoes, submitted for trial by their 
respective inventors, but no adoption has followed, 
though these trials have usually terminated suc- 
cessfully, in so far as proving them capable of 
fulfilling all the advantages claimed for them. 
England may therefo.e fairly claim the distinc- 
tion, for whatever it may be worth, of being the 
first country to definitely introduce the controlled 
locomotive torpedo as a component part of the 
material necessary for the effective defence of har- 
bours. The controlled locomotive torpedo that our 
military torpedo commission have recommended the 
Government to adopt, is that one invented in 1876 
by a Mr. Brennan, of Melbourne, Australia, and for 
the exclusive right of the manufacture of which in 
this country theapparently excessivesum of 110,000/, 
has been Obtained. 

The Brennan torpedo differs from all others of 
the same class in its mode of propulsion, which is 
effected by the rapid unwinding of two wires from 
two drums or reels carried in the interior of the 
torpedo, and connected respectively to the two 
propeller shafts, thereby causing the two pro- 
pellers to revolve at a high rate of speed, and 
consequently forcing the torpedo through the 
water. The unwinding of these two wires is 
effected by means of a powerful winding engine 
placed at the starting point on shore. Consider- 
able interest has been evinced in this invention 
since its first ap nce, because of the apparent 
paradox iagadeed in its mode of propulsion, in 
that the harder this torpedo is pulled back the 
faster it will go ahead; but on consideration it 
will be seen that by hauling in the wires at a 
certain rate, a corresponding rate of revolution is 
imparted to the drums, which are fixed to the pro- 
peller shafts in the torpedo, and so to the two pro- 
pellers, which are thereby capable of developing a 
certain horse-power, and if this horse-power be 
sufficient to overcome the retarding strain on the 
wires, and to leave a margin of thrust, then the 
torpedo must be propelled through the water ; and 
the only limit to the speed of the torpedo is appa- 
rently the strength of the wires. 

The other torpedoes of this class, with three ex- 
ceptions, have utilised either steam, or compressed 
air, or compressed gas as their motive power. Of 
this class may be mentioned the Lay and Patrick, 
with compressed carbonic acid gas; the Ericcson, 
with compressed air. The three exceptions are the 
Berdan, with the gas generated from the burning 
of rockets as its motive power; the Sims-Edison, 
with electricity Passat by a dynamo at the 
starting point as its motive power; and the Nor- 
denfelt, also with electricity as its motive power, 
but generated within the torpedo itself. The 
Brennan method of steering is also effected in 
a different manner from that of other torpedoes 
of its class, being intimately connected with its 
mode of propulsion, as it is effected by the vary- 
ing of the speed of revolution of one or other of the 
drums of the winding engine, and consequently of 
the respective drum and propeller shaft in the tor- 
pedo, which by an ingenious arrangement causes 
the movement of the rudder to one side or the other. 
This ingenious device will be fully explained in its 
proper place in the general description. 

The introduction of the Brennan torpedo into 
this country is due to the favourable report of a 
committee of naval officers appointed by Admiral 
Wilson, in command of the Australian squadron 
at the time when it was first brought out; on 
the strength of this report Mr. Brennan was 
ordered to bring his torpedo to England to be 
experimented with by the Royal Engineers ; from 
that time it became a veritable pet of theirs, and 
now after five years of experimental work they 
have advised the Government to adopt their child. 
The initial experiments at Chatham were so far 
successful as to the promise of greater success with 
an improved torpedo, that Mr. Brennan was awarded 
the sum of 5000/., and an annual sum of 1000/. for 
five years to complete and perfect his invention, 
and now that it has been adjudged perfect he reaps 
the reward of all his labour by vbtaining no less 
than 110,000/. from our Government. Before 
proceeding to discuss the question of the merits 
and demerits of the Brennan as a particular type 
of controlled locomotive torpedo, or of the price 
paid for it, and the manner in which this sum 
was obtained, it will be necessary to describe its 
mechanism and modus operandi. 

Fig. 1 (see page 603) shows a section of the tor- 
pedo ; Fig. 2 is a vertical section, looking from aft, 
through X Y; Fig. 3 is a plan of the torpedo ; 
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Fig. 4 is a general view of the winding engine; 
and Fig. 5 represents the mode of using the torpedo. 

The dimensions of the present Brennan torpedo 
are 26 ft. by 3ft. by 24 ft.; weight, fully equipped, 
25 ewt.; speed, about 20 miles per hour ; range, 
from 14 miles to 2 miles. 


DEscRIPTION. 

I. Mode of Propwsion.—In Fig. 1, A and 
B show the two drums, or reels, on which is 
wound the wire by ‘the unwinding of which the 
torpedo is caused to travel through the water ; 
the fore drum A is attached direct to the inner 
solid propeller shaft S, and the after drum B 
is fast on to the outer hollow steel propeller shaft 
S!; these two drums, by the unwinding of the 
wire w w', are revolved in the same direction, and 
their respective propeller shafts also, but these only 
up to the point D; at this point D by means of a com- 
bination of bevel gearing wheels (a precisely similar 
arrangement is adopted in the Whitehead, see Fig. 6), 


Fig .6. D 
UD) 


the outer hollow shaft S! has its motion reversed 
for the purpose of revolving the two three-bladed 
propellers P P' in opposite directions. At first 
sight this appears a most unnecessary complication, 
as if it be only required to effect the revolution of 
the two propellers in opposite directions, this work 
could be more simply performed by taking the 
wires off the two drums, A and B, in opposite ways ; 
but for the purpose of steering, it is necessary to 
revolve the two propeller shafts in the same direc- 
tion, while to enable the torpedo to maintain as 
straight a course as possible without utilising its 
rudder, it is required that the two propellers should 
be revolved in opposite directions, as was found so 
absolutely necessary in the case of the uncon- 
trolled Whitehead. The two wires w w', are 
led from off their respective drums over the two 
sheaves a a’, respectively, through a hole made 
just large enough to take the wires, but without 
any gland in the top of the torpedo, and then 
through a brass eye in the fair lead b ; this fair lead 
b is swivelled on to the guard g; the drums A and 
B are removed from the torpedo by withdrawing 
the inner propeller shaft 8 and taking out the fore 
drum A through a manhole in the side of the 
torpedo ; the drum B is then withdrawn from its 
propeller shaft and removed in the same — 

Il. The Method of Steexing.—On the solid pro- 
peller shaft S is cut a screw thread, and immediately 
opposite, in the hollow shaft S', a slot is cut longi- 
tudinally. A nut or collar 1 with an internal thread 
fits in this slot, and on the hollow shaft. This 
collar is grooved on the outside, and in this groove 
work two studs on the end of a forked lever J, 
Fig. 3; this forked lever / is carried by a 











J ae j 
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bracket m on the side of the torpedo, and is con- 
nected at K, its other end, to a second lever /, 
which is in turn connected to the quadrant of the 
rudder shaft. From this it will be seen that any 
movement given in a longitudinal direction to 
that part of the forked lever 1 which fits in the 
groove of the nut », must transmit to the rudder 
a movement to one side or the other. This longi- 
tudinal movement of the forked arm of the lever / 
is effected-in the following manner. So long as the 
speeds of the two propeller shafts s s' (which up to the 
point D revolve in the same direction) be equal, 
the nut n with its internal thread, and the thread on 
the outside of the solid shaft at o, which engage, will 
revolve round together without any motion of the 
nut » along the t s'; but the instant a difference 
of speed is imparted to the two shafts s s', then the 
nut » will be screwed along the shaft s! either for- 
ward or aft, depending upon whether the thread is 





a right or left-handed one, and upon which of the 
two shafts is increased or decreased in speed as 
compared with the other one. Thus port or star- 
board helm can at any moment. be given to the 
torpedo during its run at the will of the officer 


phosphorus, or Holmes’ composition, is placed, and 
which is in connection with the water during a 
run by means of the hole h', Fig. 2, placed imme- 
diately above the case h. The Brennan may be 
steered from 30 deg. to 40 deg. to port or starboard, 


directing it, by altering the speed of one of the, but it cannot be turned round ; so that to bring it 


shore drums. 





home it must be towed back bya steam launch, &c. 


Fie. 5. 


III. For Observing the Course.—Several means 
have been tried to enable the operator at any 
moment to know the course the torpedo may be 
taking when running below the surface, among 
which may be mentioned a float attached by a line 
to the back of the torpedo, and a hollow mast with 
signal flag, but neither of these methods have 
proved very satisfactory, the former proving a ve 
erratic indicator, and the latter taking too mu 
away from the speed of the torpedo; it has now 
been found necessary to trust entirely to the use of 
phosphorus, or Holmes’ light mixture, both of 
which when brought into contact with water emit 
flame and smoke in the track of the torpedo, the 
former being utilised for night, and the latter for 
day, runs. In Fig. 1, ) shows the case in which this 





IV. Maintenanceof Depth.—To steady the torpedo 
in a submerged run, the two horizontal steel fins 
FF, Fig. 3, are provided. RR, Fig. 3, are two 
horizontal bow rudders, which by means of certain 
automatic arrangements are caused to be deflected 
up ordown according as the torpedo reaches below, 
or rises above the depth it is set to run at, or when 
it attempts to dive, or to rise ; these bow rudders 
effect the same object in the Brennan that the stern 
rudders do in the celebrated Whitehead, and the 
only difference between the Whitehead and Brennan 
system of effecting the upward or downward 
motion as necessitated by the altered position of 
the torpedo from its normal direction and depth is, 
that in the former there is an intermediate com- 
pressed air engine which actuates the stern hori- 
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drawn up again; the small space between the 
elements will hold the water for an hour or more, 
and if the use of the battery is required for a greater 
length of time it can be put in service again in the 
same manner. 


Tax Araco LaBoraToRY. 

The Arago laboratory, established by M. de 
Lacaze Duthiers, for the study of zoology, has made 
considerable progress. According to a recent re- 
port of that gentleman to the French Academy of 
Sciences, the supply of water to the tanks of the 
marine aquarium at Banyuls is assured by means of 
a steam engine and arotary Dumont pump. The 
library of the station is lighted by electricity, sup- 
plied by an Edison machine worked while the pump 
is in action, and made to charge thirty accumulator 
cells. Part of the current also goes to light the 
aquarium. A submarine lamp allows the interior 
of the tanks to be lighted when it is immersed in 
them, and also the naturalists to examine the sea 
caves by the help of a battery taken in a boat. 
Banyuls is in the south of France and the interfer- 
ence of the Pyrenees causes the twilight to be very 
short, so that the electric light is a great advantage. 


VEGETABLE PEARLS. 

It has long been known that in some specimens 
of bamboo a round stone is found at the joints of 
the cane. This is called ‘‘ tabasheer,” and is sup- 
posed to be deposited from the silicious juices of 
the cane. Another curiosity of the sort is the 
‘*cocoanut stone” found in the endosperm of the 
cocoanut in Java and other East Indian islands. 
It is, according to Dr. Kimmins, a pure car- 
bonate of lime, and the shape of the stone is 
sometimes round, sometimes pear-shaped, while 
the appearance is that of a white pearl without 
much lustre. Some of the stones are as large as 
cherries, and as hard as felspar or opal. They are 
very rarely found, and are regarded as precious 
stones by Orientals, and charms against disease or 
evil spirits by the natives. Stones of the kind are 
also found in the pomegranate and other East 
Indian fruits. Apatite has also been discovered 
in the midst of teak wood. 


New Use or THE Execrric Licur. 

M. E. Genglaire has suggested the use of the arc 
electric light for finding the range on board an 
ironclad at night. The plan is to place an arc light 
at each extremity of the ironclad and converge 
their beams on the distant object. The angles 
made by the beams with the base line are observed, 
and a simple trigonometrical formula gives the 
distance of the object. To facilitate the operation 
the vessel can be brought round till the angles are 
equal, or approximately so, and a table can be used 
to give the result. The incandescent electric light 
has also been applied recently in the French fleet 
to signal by night. A string of incandescent lights 
are hung on the yards of the vessels corresponding, 
and their lights eclipsed either according to the 
Morse telegraphic code of long and short flash 
signals, or according to the code of marine signals 
as the case may be. For the latter combinations 
ten lamps are required, the current being sent 
through different numbers of the lamps. e ma 
also mention that Mr. J. White, of 39, Maddox- 
street, the philosophical instrument maker, has 
brought out an electric watch light, consisting of a 
i incandescent lamp fed by a Leclanché battery, 
and used for giving a brief light during the night 
time. 


Finpine THE Time. 

M. D’Abbadie has described an easy method of 
finding the time to the French Academy of Science. 
It is intended to be useful for observers of physical 
phenomena, and to enable them to dispense with 
an intermediary. Two instruments of small cost 

‘are required ; one, a prism of glass, called a ‘*‘ dip- 
leidoscope,” and having oneof its angles fixed in the 
meridian parallel to the axis of the earth. About 
noon one sees in it by reflecticn two images of the 
sun which blend into one at the moment of true 
noon, and in order better to determine the moment 
one notes with a seconds watch the contacts of the 
first and second edges. The mean of these two 
instants gives the truenoon. The equation of time 
published in the Annuaire du Bureau des Longi- 
tudes permits the true time to be deduced after- 
wards, and consequently the advance or retardation 
of the pendulum, and its rate. The other instru- 
ment gives more exact results. It consists of a little 
lens furnished at its focus with five wires, fixed 
and equidistant. When required it can be directed 





far from the meridian. The moment of passage of 
a star across each of the wires is noted, the sum of 
the instants noted is doubled, and divided by 10, 
giving the second and tenth of a second when the 
star was behind the central wire. In this way the 
sidereal time of the passage is obtained. A simple 
calculation gives the mean time by a table published 
in Connaissance des Temps. Both of these instru- 
ments ought to be fixed in position by a competent 
person, 


Tue Donetz Coat Export. 

According to statements just published at St. 
Petersburg the export of coal from the Donetz 
valley is mainly in the hands of a dozen firms. The 
first on the list is the French Donetz Coal Company, 
which controls 17 per cent. of the export, or 
nearly 20,000 truck loads. The next is the firm of 
Tlovarsky, exporting 124 per cent., or 15,152 trucks, 
and afterwards in succession Poleakoff’s South 
Russian Company, exporting 11,819 trucks, or 9 
per cent., Gubonin’s Company, 8233 trucks, or 6 
per cent., Alescaeft’s Company, 5468 trucks, or 4 
per cent., and finally the three firms of Hughes, 
Richovsky, and Zavadsky, exporting collectively 
10 per cent. of the output. Thus quite half of the 
export is in the hands of eight firms, while the 
remaining half is distributed among 140 exporters. 
The former all have branch lines connecting their 
mines with the railways, whereas the latter have to 
convey their coal to the railway stations in road 
wagons. Recently the Ilovarsky firm has been en- 
deavouring to obtain permission from the Govern- 
ment to force a number of landowners to allow it 
to construct across their estates a branch line from 
their Kalmiusk mines to one of the stations of the 
Ekaterinoslaff Railway. These mines are estimated 
to contain over 100 million tons of coal, but cannot 
be largely worked for want of a railway. The 
question as to whether mining proprietors should 
be permitted to enforce the sale of lands in the 
same manner as is allowed to railway companies 
has provoked a warm controversy in the Russian 
press, which at present is strongly against the idea. 


An Enp To EnawisH Coat In THE Brack SEA, 
The new Russian Minister of Finance, Vishnig- 
radsky, seems to be as ultra-Protectionist as his 
predecessor Bringé. Under his auspices a’ revision 
of the iron and coal duties has been taken in hand, 
of which one of the earliest results will be the 
complete suppression of the English coal trade 
with the Russian ports of the Black Sea. Twice 
during the last few years the tariff has been revised 
to check the influx of British coal; the measure 
now proposed, and sanctioned so far as the minis- 
ters are concerned, will extinguish the trade alto- 
ether. In place of coal from this country, South 
ussia will draw its supplies for the future from 
two sources—the Donetz region, and the Trans- 
caucasian deposits at Tkvibuli. The latter lie be- 
tween Poti and Tiflis, and have just been joined to 
the Transcaucasian Railway by a short, but very 
costly, branch line that has taken several years to 
construct. The coal of the Tkvibuli district is of 
excellent quality, lies close to the surface in great 
abundance, and is easily worked. Hitherto the 


Yj} only coal competing with the English at Odessa 


and other ports has been that from the Donetz 
region, which, having to be conveyed many hundred 
miles by railway; to the coast, has never been able 
to successfully compete with the English article, in 
spite of a duty of 5s. a ton in its favour. The 
Transcaucasian supply, however, lies close to the 
coast, and it is estimated that the carriage from the 
mines to Odessa will be sufficiently low as to enable 
it to successfully compete with English coal, even 
with the existing duty. However, to settle the 
question of foreign competition once and for all 
time, the Russian Government means to crush out 
the English fuel, and the rivalry will then lie be- 
tween the coal from the Donetz and the coal from 
Transcaucasia. 


THe SwepisH-NoRWEGIAN RaILway. 

The work on the Lulea-Ofoten (Swedish-Nor- 
wegian) railway is in fair progress, especially as far 
as the Swedish portion of the line is concern The 
putting down of rails commenced in May last year, 
and was before the autumn carried as far as Boden, 
which is the projected junction with the northern 
main line of the Swedish State Railways. For 
the portion of the line between Gellivara and 
Luossavara it has been necessary to partly alter 
the original direction owing to unexpected diffi- 
culties in the soil. The line will not over 
that portion of the Gellivara mountain known as 





the ‘‘ Captain’s Hill,” but will be carried more to 
the west. The company, who have their own 
steamer, have esc rails and other requisite 
materials, comprising two locomotives, one pas- 
senger, one brake, and sixty goods carriages from 
England. The sleepers have come from Russia by 
steamer from Riga. In Norway, too, the work is 
proceeding, but the first ten kilometres are giving 
a great deal of trouble. The transport of the mate- 
rials and the construction of the road itself are in 
most places extremely difficult. Before locomotives 
could be used for transport a long and deep cut had 
to be made in the Narvigmyre, and sometimes all 
the materials had to be taken round Framnis in 
boats as far as Turalsvik and Dybvig, and then 
carted further up the mountain’s side. The com- 
paratively short Norwegian portion of the railway 
is not expected to be ready at the time when the 
line from Gellivara will have reached the border 
between Sweden, and Norway. From Ofoten to 
the border the rise in no instance exceeds 1 in 60, 
which is the same rise as on the line between 
Bricke and Sallefrea, Tunnels and large cuttings 
through the mountains on the first ten kilométres 
are at present likely to occupy all the available 
hands. A proper road has been made from the 
quay to the town; warehouses, offices, &., are 
being built of stone, and a residence for the 
manager is also about finished. Twenty workmen’s 
houses are also being built, these being so con- 
structed, that they can be easily pulled down and 
removed to other places on the line. The number 
of men employed is expected to reach 2500 to 3000 
hands during the summer. 


Tue Execrric Lieut at THE SuEZ CANAL. 

The Cairo correspondent of a Glasgow paper has 
lately been engaged in making an inquiry regard- 
ing the use of the electric light in the Suez Canal. 
He says that the use of the electric light for navi- 
gating the Suez Canal by night is feasible as regards 
mail steamers and men-of-war, though whether it 
will remain in use permanently is open to doubt. 
As regards ordinary steamers, officers and crews of 
which are not so numerous and efficient as are those 
of the men-of-war and mail vessels, the use of the 
electric light is likely to prove a delusion and a 
snare. Going southwards, in the full glare of 
the Egyptian desert, facing the sun, unfits him 
much at nightfall. If at that time he exchanges 
the blazing sun for the dazzling electric light, 
by the time the vessel gets out of the Suez 
Canal the dazed and jaded skipper cannot be 
in a fit condition to take his ship the next 
night through reefs which abound in the Gulf of 
Suez, and the endeavour to avoid which calls for 
his utmost vigilance, care, and skill. The writer 
goes on to say that after afew outward-bound ships 
have knocked their bottoms out in that part of the 
world, the underwriters will awake to the fact that 
the electric light in the canal is to agreat extent to 
blame for those catastrophes. Homeward-bound 
commanders, after running the gauntlet of the Red 
Sea shoals and the risks of the Gulf of Suez, find 
the Suez Canal a sufficiently tiresome business by 
day ; but to do it by night in addition, by the aid 
of the electric light, means that by the time they 
reach Port Said every man on board will have been 
worked to death. It is, he further says, hard 
enough in the daytime to get vessels safely by the 
dredgers and hoppers in the canal, but at night, 
when the dredgers chiefly work, the difficulty will 
be enormously increased, and particularly as ex- 
tension works are supposed to be now going 
on. No effort has been hitherto spared by the 
Canal Company to make the use of the elec- 
tric light a success, so that as yet there has been 
an immunity from accident, which is regarded as 
being somewhat surprising. But when in conse- 
quence of the difficulty of judging distances by 
means of the electric light another dredger is cap- 
sized across the canal, or some ship is sunk in 
collision, causing another fortnight’s delay, ship- 
owners will perhaps begin to doubt whether this 
application of the electric light is such an unmixed 
blessing after all. 


Tue Errect oF PRESSURE ON THE MAxIMUM 
Density Point or WATER. 

A further exposition of the effect which pressure 
produces on the maximum density point of water 
was given by Professor P. G. Tait at a recent meet- 
ing of the Royal Society of Edinburgh. He re- 
turned to this subject in consequence of the state- 
ments which he formerly made in connection with 
it having been publicly challenged by an Italian 
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physicist, Professor Grimaldi. The conclusions 
which he formerly submitted to the Society he still 
adhered to. They were founded upon three dif- 
ferent methods of calculation. In the first place, 
there was the direct method of Dr. Hope, a former 
professor of chemistry in the University of Edin- 
burgh, which, by subjecting a mass of water to the 
pressure of one ton per square inch, lowered the 
ordinary maximum density point (4 deg. Centigrade) 
by 2.7 deg. Centigrade. In other words, by the 
weight of 153 atmospheres it was reduced to 1.3. 
In the second place, he had estimated the rate of 
compressibility of water by lowering the tempera- 
ture, and from the experiments which he made in 
connection with the Challenger expedition, he 
obtained the result of 2.75, which was practically in 
such experiments the same as that obtained by 
Professor Hope. In the third place, it was well 
known that below 4 deg. Centigrade (the maximum 
density under normal atmospheric pressure) water 
became colder by pressure, and above that point it 
became warmer by pressure; and experimenting 
some four or five years ago on this basis he found 
the change of temperature per ton weight per square 
inch was about 3 deg. He had therefore practically 
the same results in three experiments. Professor 
Grimaldi, on the other hand, founded his conclu- 
sions on the theories of Rosetti, another Italian 
physicist, and by taking some special part of the 
detailed calculations of Pagliani and Vincentini, 
instead of the general results. Professor Tait sub- 
sequently pointed out, in reply to Dr. John Murray, 
that salt dissolved in water seemed to produce the 
same effect as the application of external pressure ; 
and this accounted for the change of the maximum 
density point in sea water. 


THE LANCASHIRE AND YORKSHIRE RaILway. 

The Lancashire and Yorkshire Railway Com- 

pany’s capital expenditure during 1886 continued 
on the same extensive scale as for some years 
back, the total amounting to as much as 1,349,0001. 
The traffic upon this company’s line averages 
more, per mile, than any other line in the 
United Kingdom, the metropolitan companies ex- 
cepted. The outlay in adapting the lines and 
equipment to modern requirements has conse- 
quently been relatively larger than we find upon 
any other system, and, at least, one-half of the 
outlay for many years past has been upon “‘ open 
lines ;” in the acquisition of land, the rebuilding 
and enlargement of stations, in widenings, new 
sidings, warehouses, and workshops, amounting in 
the last ten or twelve years to as many millions of 
pounds. The following is an analysis of the actual 
capital expenditure during the last five years : 

Open Lines : £ 
Purchase of land fe 
Enlargement of stations and 

other works... ie “e 
Law, conveyancing, and Par- 
liamentary ... a 3 


£ 
565,000 
2,816,000 





3,409,000 
New Lines : 
Purchase of land _... abe 
Construction of lines, sta- 
tions, &c. ... ee. se 
Law, conveyancing, and Par- 
liamentary ... dey er 


1,525,000 
1,162,000 





2,774,000 
Rolling Stock : 
Engines, 272,000/. : automatic 
0 ne man wna pa we 
arriages(including automatic 
brakes and electric and gas 
lighting) ei ..» 136,000 
Wagons et At obs 85,000 


289,000 





510,000 
Sundries : 


Subscriptions to other com- 
panies ye ae e 

Fleetwood docks and ware- 
houses re i Wis 

Horses ... wee 

Carts and lorries “ks 6, 

Wagon covers Bs. ae 4, 

Miscellaneous ... i a 16 


134,000 


154,000 
4,000 


388 


2 





318,000 


Total expenditure in five years 7,011,000 


It has not been the practice to publish more minute 
details than are given under the above heads, as 
some other companies have been in the habit of 
doing ; but the above summary will give a fair idea 
of the character and extent of the works which 
have been carried out. The additions to roll- 
ing stock in the five years comprise 148 engines, 
247 carriages, and 1212 wagons. The ‘‘ duplicate” 
stock now consists of 40 engines, 544 carriages, and 
12 wagons. At theclose of the year about 20 per 








cent. of the engines and 25 per cent. of the car- 
riages were under or waiting repair. The revenue 
expenditure for ordinary repairs and renewals for 
some years past has also been exceptionally heavy. 
The most important works at present in hand are 
the Hindley and Pendleton line, more than half 
the work on which is finished ; and the new work- 
shops at Harwich. ‘There are also in hand, and 
partly completed, new stations at Liverpool, Brad- 
ford, Blackburn, and other stations. It might be 
said of this line, when the several works now in 
hand, and as at present contemplated, are com- 
pleted and carried out, that the lines, stations, and 
buildings have been practically reconstructed 
within the last fifteen years. The estimated fur- 
ther expenditure amounts altogether to 2,050, 000I. 
No details are given; but it appears that about 
one-fourth will be spent upon ‘‘open” lines and 
new rolling stock, 





GOVERNING MILL ENGINES. 
To THE Epiror or ENGINEERING. 

S1r,—I cannot understand why Messrs. R. and T. 
Groom and Sons should care to mix themselves up with 
this question after I had put my foot down so strongly ; 
they may be certain I know much more von this subject 
than they can possibly do. They leave me no option but 
to accept their invitation to go to see their engines, and 
as soon as they have provided themselves with a means 
for testing their speed—with a recorder—I will go over, 
giving my time and expenses, if I do not prove my con- 
tention in previous letters right and them wrong. 

Of course I shall expect Messrs. Groom to recoup me 
my expenses if and when I show them that their engine 
does vary. They cannot expect me to educate them free 
of charge and pay my own expenses also, 


CONSULTING ENGINEER. 

Manchester, June 20, 1887. 

To THe Epitor or ENGINEERING. 

Srr,—I entirely fail to find in ‘‘ Consulting Engineer’s” 
letter ress reply to the arguments of 8th inst. It does 
not look like a desire on his part, to get at truth only, to 
simply ignore my arguments and to substitute for the want- 
ing reply a stale joke. Does “Consulting Engineer” 
admit that in an otherwise well-built engine the speed 
depends on the governor only, or does he not? And if 
this be admitted, why should a conclusion not be per- 
mitted from the performance of the same governor on one 
engine to that of another? The dis-similarity of the two 
engines, on which your correspondent lays so much 
stress, consists only in this, that in the one the governor 
is very much handicapped, while in the other it can fully 
display its capabilities, so that this dissimilarity just adds 
to the force of my conclusion. 

As regards the correctness of the control of speed by 
the Moscrop recorder, ‘Consulting Engineer” also only 
replies in general phrases. A friend must not of neces- 
sity always be right because he is candid. If I hada 
dispute with ‘Consulting Engineer” about some of his 
measurements, and gave him any rule to control them by, 
I should wonder very much if he did not test my rule 
first. Now, in reply to him as well as to Mr. 
Moscrop, I continue to decline to accept the recorder 
as a correct standard of speed, as soon as devia- 
tions from a straight line are to be accepted as pro- 

tions of the variations x A the speed in the engine. 
fa not know why Mr. Moscrop in quoting a long 
sentence from my letter, leaves out that most important 
part of it referring to the poopemene between the 
deviations of his diagrams and the — of the engine, as 
it is this only which I dispute. Mr. Moscrop surely 
cannot mean that gravity is the only force to which a 
centrifugal gevernor is subject. I may be eae but 
until it is disproved, I maintain that the action of most 
centrif governors, including Mr. Moscrop’s, is the re- 
sultant between ae force and gravity, and the 
approach to correctness of a governor depends on its con- 
struction, i.¢., the means employed to nce the two 
forces ; it is further well known that in order to make a 
governor practically workable, a certain margin of 
stability must be retained, because, if the governor were 

rfectly balanced, or absolutely “ astatic,” it would 

y through its whole range at the most infinitesimal 


provocation. It is this margin which I refer to when 
saying that all governors are subject to similar sources 
of error. Mr. Moscrop’s governor may approach the 


astatic action very nearly, but before accepting its 
control as conclusive evidence, as far as proportionate 
variations are concerned, I should require a proof as 
to whether this “factor of error” in the standard 
overnor is not r than that in the governor which it 
is set to control. This factor is well-known in the Proell 
governor, and could be easily ascertained in any other 
construction. If, therefore, Mr. Moscrop will be 


standard governor and its connections with the scribing 


wheel, Dr. Proell will be glad to calculate therefrom its | will 


action under certain variations of speed. The results of 
such calculation could be tested by some independent 
authority, and I offer to pay for the costs of such trials, 
if they should prove that the Moscrop governor acts more 
correctly than the Proell governor, if Mr. Moscrop 
will do the same vice versdé, My last letter is sufficient 
proof that I have no desire to minimise the excellent 
performances of the Moscrop recorder for all practical 

urposes, but I must decline to consider its di as 

nal, for actually measuring fractions of per cents., until 


‘ood 
-_ to provide me with the working drawings of his’ 





its acting governor has been proved correct within closer 
limits, than another governor, which it is set to control, 

In his letter of 3rd inst., “* Consulting Engineer” says he 
is prepared to expect that his proposed test of the Proell 
engine would be a fairly favourable one; on the 17th 
inst. he qualifies this, and says, that the variations may 
possibl 3, 4, or even more per cent. What has hap- 
pened in the mean time that ‘Consulting Engineer” 
should change his mind? And upon what does he base 
his different estimates? 

Which is more likely to be correct, the observations of 
two experts, backed up as they are by very direct conclu- 
sions, or my friend’s ‘‘3,4, or even more per cent.” esti- 
mate, the only basis for which is his own imagination? 

Yours faithfully, 
HERMANN KvuHNE. 
25--35, New Broad-street, London, E.C., June 22, 1887. 





HELICAL JOINTS FOR BOILERS. 
To THE Epitor oF ENGINEERING. 

Sir,—I feel much obliged to your correspondents for 
the valuable and interesting letters written on behalf of 
the diagonal joint. Although different opinions are still 
prevailing on the strength ratio of the longitudinal and 
diagonal joint, I much hope the advantages, as greater 
strength, closer pitch of rivets, simplicity, pliantness, &c., 
will suffice to acquire the favour of the Board of Trade 
and Lloyd’s to permit the sanction of this joint. 

Partial diagonal seams have long existed on marine 
boilers placed athwart-ship with the back bottom cut away 
te suit the ship’s side, and it may be of t interest to 
learn if boilers constructed of such form have given any 
trouble. ‘ 

A few years ago I proposed the construction of a boiler 
having the front bottum cut away too at an angle as illus- 
trated in the diagram. 
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_ This boiler was intended to have a Root boiler placed 
in the uptake for heating the feed water; and to obtain 
as much natural draught as possible, also for the reason of 
getting less dead water space, this form of boiler was 


— 

Considering the segments of the bottoms in such 
boilers having 11 ft. diameter with the bottom ends 
bevelled down at an angle of 30 deg., commencing 1 ft. 
below the centre, the total increments of area, neglecting 
the perforation of the furnaces, is about 6.5 square feet, 
and the direct stress acting normal to this raked surface 
is increased about 18 per cent. compared with a straight 
front plate. The longitudinal stress on the vertical 
section of the boiler parallel to the axis remains the same 
as ina common boiler, but the total amount of internal 
pressure on the shell is decreased in proportion to the 
decreased shell surface. 

If a boiler is constructed on this principle, but with 
thicker and properly stayed front and back bottom plates 
consider it as sess, a common cylindrical boiler. 

I hope very much that some of By correspondents, 
more experienced than myself, will discuss this matter 
through your valuable paper, which I esteem as the best 
medium in getting ** more light” 











f remain yours fraly. 
Bremen, June 16, 1887. D. Wutrr. 





THE ACTION OF STEAM IN STEAM 
JACKETS, 
To THE Eprror oF ENGINEERING. 

Sir,—I wish to call attention to what appears to me an 
error in the usual method of calculating the total heat of 
steam which to a steam jacket, or is otherwise 
condensed at the boiler pressure. 

It is stated by most authorities that, as this steam does 
no work, therefore no heat is converted into work, and 
the steam does not receive as much heat as if it did work 
against a piston. That is to say, if 2 lb. of steam be gene- 
rated in a boiler, and 1 lb. is used in a cylinder and the 
other condensed at the boiler pressure in a condenser, or 
in a jacket, then the pound that is used in thecylinder 
receive some 72.3 thermal units more heat from the 
furnace than the meme which is condensed. Let me call 
this quanti eat which is required to overcome the 
external Hw. At the atmospheric pressure it 
amounts to 72.3 thermal units. What I wish to prove is 
that the steam must always receive this heat. 

Let us look at this case for example. Take a cylinder 
having an. area of one square foot and a height of 26.36 
ft., and having a pipe in the top communicating freely 
with the atmosphere. Into this vessel there is introduced 
1b. of water at a temperature of 32 deg. Fahr., and 
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let. it be converted into steam. ‘It. will exactly fill the 


v r 
Now as to how much heat has been used. (1.) The 
sensible heat, to raise the temperature. from 32 deg. to 
==180 thermal units. (2.) To,overcome the molecular 
attraction=892,9 thermal units. (3.) As the atmosphere 
to be driven out of the vessel, an amount of work 
must be done=144 x 14.7 x 26,36 foot-pounds ; this divided 
by 772 gives 72.3 thermal units. This is the quantity of 
heat I have called Hw. 

If a frictionless and weightless piston be placed be- 
tween the steam and the air, there will be no alteration 
in the fi given above, neither will it make any dif- 
ference if atmosphere be remuved from the space above 
the piston, and the space be filled with steam at atmo- 
spheric pressure. 

And now suppose if, as the piston rises, the steam above 
it be caused to pass into a jacket or condenser, and con- 
densed as fast as the new steam is formed, but not fast 
enough to cause any reduction of pressure (this is what 
happens in practice), still the steam receivesits Hw. But, 
as the piston has the same pressure on each side of it, 
and no heat passes through it, it may obviously be re- 
moved without affecting in any way the pressure, tempe- 
rature, or heat used. And therefore a pound of steam 
must always receive the same amount of heat for a given 
pressure, and of course it must give up this heat if it is 
condensed in a jacket. 

If I am wrong I wish one of your correspondents would 
be good enough to point out my error, as this is a some- 
what important item in accurate engine trials. 

Yours truly, 
A. H. Tyger, Stud. Inst.C.E, 

Broxbourne, May 3, 1387. 





FOG SIGNALS. 
To THE Eprtor or ENGINEERING, 

Sir,—My attention having been called to the commu- 
nication concerning the wreck of the steamer Victoria 
near Dieppe, on the French coast, recently published in 
the we pe I take this opportunity to your atten- 
tion to the installation of a new fog signal station in 
Denmark. 

It is clear that such a fog signal has to be so constructed 
that it can be started at the same moment, or better, some 
time before the fog arrives. This point has of late been 
prominently noticed, and it may perhaps be of some in- 
terest for the readers of ENGINEERING to know what 
has been done to attain the desired result here in Den- 
mark, when steam and not ¢ engines are used. 

The principle on which the apparatus I shall describe 
works, is that a certain amount of power in the form of 
compressed air is always ready to be used, by means of 
which the siren can sound immediately and can be main- 
tained in action for a certain length of time. 

The disposition of the various parts of a new Danish 
establishment are shown in following sketch, 





@, and a, air compressors; b, b, steam cylinders; Dd air 
receivers ; /, /, stop valves ; g counter valves; A reduction valve, 
reducing the pressure of the air in D to 60 lb. per square inch ; 
¢ inlet valve to siren. 

The machinery is composed of two steam cylinders 6, 
and 64, and two air compressors a, and a,, two wrought- 
iron receivers D and d. D has ‘a volume of 300 cubic 
feet and d 20 cubic feet. 

The siren sand the air receiver D is situated at some 
distance from the engine house. 

When steam is admitted and the engine started the 
two air compressors a, and a, take the air from the room 
through the valves m, and m,. The stop valve f, being 
closed the air goes from the air compressor a, direct to 
the receiver d, but from a’ it is first led into the little 
air receiverd and from here to D. Under this operation 
the stop valve f, is closed. 


This is the o1 way in which the machinery works 
and nothing particular is yet to be noticed. e two 
compressors force the pressure up to about 60 lb. per square 


inch. But to insure that the signal shall be able to 
sound i ately and during the time necessary to get 
~ steam and start the two engines, a pressure of about 
120lb. per square inch must be found at the beginni 
in the receiver D. To attain this the engine a, is stopped 
and the air compressor is set in communication with th 
little receiver d; the valve m, being closed and f, opened. 

By letting the engine 4: on one side go slower and b, 
faster, the pressure in D can be brought up to about 1201b, 
per square inch in one hour, . 

When this point is reached the engine is stopped and 


c 
.. When now the weather becomes foggy the attendant 





the fire put out and the two stop. valves f, and jf, are 


has only to open the valve f, and the valve i and the 
siren sounds immediately, the sound being governed by 
clockwork ; the fire is now set under the boilers and the 
two engines can be started after half an hour. 

The siren can always sound ; the air in the receiver D 
aver J sufficiently compressed to maintain the pressure 
needed for about three quarters of an hour. 

This arrangement, though adding only a little to the 
first cost, is very economical because it is not necessary to 
keep “‘ banked fire” under the boilers. : 

An installation like this was erected some years ago at 
**Tranekjar” Langeland, and quite recently another at 
‘* Trekroner,” near Copenhagen. 


Yours truly, 
Copenhagen, May, 1887. C. KRAGENBUHL. 





PISTON VALVES. 
To THE Eprtor OF ENGINEERING. 

Srr,—In your description of the engines of steam yacht 
Myrtle contained in the last issue of ENGINEERING, you 
remark with reference to the oaemneion of coals, that 
** As might be ex with piston valves, it is not quite 
so good as the Rionnag-na-Mara’s engines.” I assume 
you are speaking generally of the use of this type of 
valve, but do not know whether you attribute such a 
result to an extra clearance of steam purts, or from loss 
through leakage incidental to these valves as usually 
made; no doubt in the arrangement referred to, the 
method of placing one valve directly over the other in- 
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volves a slightly increased port capacity, but with larger | 
engines, and double valves located on each side of the 
centre line, little or no more port clearance is necessary 
than for slide valves. Wemust infer, then, that the loss 
is due to the want of tightness in the valve itself, 
and that such is the case is, in most instances, not 
to be wondered at; the essentials of a proper piston 
valve are, that it shall be a perfect fit, and prac- 
tically ‘‘solid;” ¢.¢., that the packing rings be so held 
that it is impossible to force them inwards, or even out- 
wards, and that they be adjustable for wear ; now we find 
in practice valves actually made with elastic springs keep- 
ing the packing rings up to the inner surface of the 
chambers, with the result that as the bridges holding these 
together at the ports offer less resistance to the spring 
ressure than the solid portions of the chambers, they | 
me ‘‘barrelled” in a very short time, and many | 
caper ppeatiet An ye have replaced such packing by | 
id blocks, which, although they may be made mode- | 
rately tight at first, are not gs against friction and the 
insinuation of steam at 160 lb. pressure, 
Your further remark as to making the main pistons of | 





quadruple-expansion engines an easier fit is | 
very ay, geet engineers are rather conservative, and as | 
arule ‘let sleeping dogs lie,” and I sup this must 


account for the ordinary impression that all pistons must 
n ily be elastic ; but why in the name of common | 
sense should we use pistons with packing rings forced up 
to the walls of a perfectly true cylinder = complex 


springs, with a pressure giving sufficient elasticity to 
accommodate one having an inch of taper ? Numberless 
instances of packing rings worn through in a voyage are 
the natural result of this, to say ee | of 7 or 8 per 
cent. of the total power being absorbed in friction. 

I do not seek a gratuitous advertisement, but if you 
think the inclosed tracings, &c., worthy of illustration in 
your columns, I offer them as possessing pretty nearly all 
the requirements of a proper valve and piston. 

Figs. 1 to 3 show a valve now being fitted to two triple- 
expansion engines of 1500 indicated horse-powereach, and 
Figs. 4 to7 an adaptation of the principle for small dia- 
meters ; they explain themselves, but I may remark that 
after the packing ring is adjusted (which may be done 
separate from the valve for convenience of handling) the 
junk ring is screwed firmly down upon it, 

‘It is also possible to construct pistons having elas- 
ticity derived from spiral springs, yet with a system of 
the most accurate and measurable adjustment. 

Iam, Sir, yours very truly, 


JOHN HayTHORN. 
Dumbarton, June 14, 1887. 





THE OTTO AND ATKINSON GAS ENGINES, 
To THE EDITOR OF ENGINEERING. 

Sim,—Messrs. Crossley Brothers, in,their letter in your 
issue of the 17th inst., state that in my engine ‘“‘ when 
worked at small or medium loads the piston has to travel 
over so much ground when making idle strokes, that this 
advantage (greater expansion) is neutralised.” From their 
particulars the new a Uletiieenaions Otto has a 7 in. piston, 


which travels 2 ft. 6in, per revolution—my 4 horse-power 




























































































engine has a 7hin. piston, which travels 2ft. 5fin. per 
revolution. They are, therefore, practically the same in 


this respect, but even if there had been a considerable 
difference the ‘‘end would have justified the means.” By 
my system it will be seen that though the expansion 
stroke is lengthened, the suction stroke is shortened, 
though not to quite the same extent. The fact that my 
engine runs with such a small amount of engine friction 
as shown by Professor Unwin’s report), also proves that 
essrs. Crossley’s criticism is very wide of the mark. 

In this connection I feel justified in stating that in 
ordinary correspondence between Messrs. Crossley 
Brothers and the secretary of this company, in letters 
written by him, dated March 30th and May 18th, 1887, 
in answer to communications from them on this point, they 
were informed of the facts as stated above. 4 

In conclusion I to thank you for having inserted 
my letters, in which I have endeavoured to confine myself 
strictly to reply to questions raised. 

I am, Sir, yours faithfully, 
JAMES ATKINSON, : 
Managing Director to the British Gas Engine 
and Engineeriv , Ltd. 
11, Queen Victoria-street, London, E.C., June 22, 1887. 





American Brickmakinc. — Rich _brickmaking clay, 
under the bed of the Hudson, at Haverstran, is to | 
made available through the use of cofferdams, the surface 
matertal having been exhausted. 
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THE DEANE PUMPING ENGINE. 
CONSTRUCTED BY THE PULSOMETER ENGINEERING COMPANY, ENGINEERS, LONDON. 


a 





WE illustrate above a Deane bucket and plunger 
pump constructed by the Pulsometer Engineering 
Company, of Nine Elms, London. This pump is at 
work in a well 90ft. deep, and delivers its water 
through a 4-in. rising main half a mile long against a 
head of 200 ft. Its ordinary work is to raise 3000 
gallons per hour with a steam pressure of 50 lb. to 
601b. per square inch. 

The plunger is 53 in. in diameter, and is situated at 
the surface. The rod passes through it, and descends 
to the bucket pump, which is placed about 25 ft. from 
the bottom of the well; the bucket is 7} in. in dia- 
meter, 

We have more than once described the valve mecha- 
nism of the Deane pump, and, therefore, a very few 
words of explanation will suffice. The slide valve is 
moved by steam admitted to it by an auxiliary valve ; 
this latter is worked by a.tappet rod which is moved 
at each end of the stroke by a lever, the larger end of 
which is connected by a link to the plunger. Should 
the main valve fail to start at once the subsidiary 
valve comes in contact with it and moves it positively. 

The engine is fitted with a hydraulic governor not 
shown in the illustration, and the buckets and rods can 
all be withdrawn from the top. In some cases the 
engine itself can be made to swing aside. 





MOORING AND ANCHOR SHACKLES. 

Makrtin’s mooring and anchor shackles, which we 
illustrate above, are so designed as to obviate the use 
of a forelock, and also to give a security which cannot 
be obtained by that device. The pin has a key or pro- 
jection interrupted by two spaces, running down one 
side, while both parts of the shackles have correspond- 
ing grooves in the eyes. When they are in the i- 
tion shown in the right-hand figure the pin can be 
inserted into both, because the grooves are all in line. 


When the inner shackle is turned: round into the | 





| working attitude its grooves no longer pair with 
| those in the outer shackle, and therefore the pin can- 
not possibly be withdrawn. The device is exceedingly 





simple, and appears to be absolutely safe. Messrs, S, 
Olliff and Co., 70, Bishopsgate-street, London, are the 
agents for the shackles, 








QUEENSLAND RaILways.—Tenders have been accepted for 
the construction of the second sectionof a railway between 
Cairns and Herberton, in the north of Queensland. The 
length of the section is alittle over 15 miles, and the con- 
tract price is 295,000/. It is stated that when the line is 
finished it will be the finest piece of engineering to be 
seen in Australia, as the difficulties to be overcome exceed 





South Wales, 





those encountered in crossing the Blue Mountains in New | boy 


_ PIPE-PIERCING MACHINE. 

THE instrument illustrated below is designed for 
perforating copper pipes for making gas devices, such 
as have been used in large quantities in the Jubilee 
celebrations. The advantages claimed for it are 
that the holes are all of one size, and that they are 





all pierced straight and true. One boy can pierce fifty 
holes a minute. The tool is also usefulin the manu- 
facture of sparge aot and gas stoves. Messrs, Charles 
Winn and Bo. of St. Thomas’s Works, Birmingham, 
are the manufacturers. 





ROBSON’S GAS HAMMER. 

In principle Robson’s gas hammer as now made with 
Pinkney’s improvements, is exceedingly simple; in 
appearance it is hardly distinguishable from a steam 
hammer, but instead of steam furnishing the motive 
power a mildly explosive mixture of common coal gas 
and atmospheric air is employed, and is used to 
propel the hammer piston very much as in the cylinder 
of a gasengine. The mixture of gas and air is intro- 
duced to the cylinder above the hammer piston by 
means of a second piston actuated from a hand lever 
and is then ignited. The pressure produced acts upon 
the upper surface of the hammer piston, and so forces 
it down to give the blow. After the blow the hammer 
is returned to its highest position by means of a volute 
spring, so that the explosion is used only to give the 
blow and not to lift the hammer. The hand lever, 
actuating the second or charging piston, is arranged to 
move precisely like the hand lever commonly used in 
steam hammers for controlling the slide valve; the 
similar movement produces precisely similar results, 
and the effort required to move it is no greater; a boy 
can work the gas hammer just as easily as a steam 
hammer (see engraving, page 598). 

The action of the hammer is as follows: When the 
working lever is moved through its full range the 
charging Yonge connected to it, moves to the top of 
the cylinder away from the hammer piston, and gas 
and air mixture flows in through an automatic lift 
valve filling the space between the pistons. At the 
limit of its charging stroke a small hole in the cylinder 
is uncovered ne Bunsen flame ignites the mixture 
through it. Under the pressure produced by the 
ignition, which in no case exceeds 70 lb. per square 
inch, the hammer piston is driven downwards and the 
hammer delivers its heaviest blow.. In the case of the 
hammer exhibited at the Manchester Exhibition, from 
which our illustration is taken, this blow is equal to that 
given by a weight of 3 cwt. falling through a height 
of 1 ft. The return spring now lifts the hammer to its 
highest position ready for action again. 

he heaviest blows can easily be given at the rate of 
over 120 per minute. The force of the blow can be 
regulated as easily and as accurately as with the steam 
hammer. Softer blows are given by reducing the 
range of movement of the hand lever. Less movement 
of the hand lever means less movement of the charging 
iston, a smaller volume of chi and therefore a 
ighter blow. For the very lightest blows a relief valve 
is provided which can be opened at will. 
nsome cases it is an advantage tothe smith to control 
the action of the hammer himself instead of having a 
to do so, and a modified arrangement is supplied 
when desired, to enable him to work by foot whilst 
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RAILWAY ROLLING 


STOCK. 


STATEMENT OF THE NUMBERS, DESCRIPTION, AND AMOUNTS CHARGED TO CAPITAL, FOR ADDITIONAL ROLLING STOCK 
PLACED UPON THE RAILWAYS OF THE UNITED KINGDOM IN THE YEAR 1886. 
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Nore.—The italics indicate decreases and not increases in numbers. 








having free use of both hands for handling the forging. 
With the foot gear precisely the same control over the 
force of the blow is attained as with the hand gear 
light and heavy blows are entirely at command. 

Tangyes Limited, the makers of this hammer, re- 
commend it for every kind of forging or stamping to 
which the steam hammer can be applied. The size at 

resent offered is nominally of # cwt. capacity, but the 
slow actually struck is equal to 3 cwt. falling through 
1 ft., so that the hammer is more powerful than 
a steam hammer of similar rated power. 

For the past twelve months one of these hammers 
has been almost continuously employed in the regular 
work of the smithy. It has proved beyond a doubt 
that the gas hammer is capable of severe and continuous 
work just as muchasthe steam hammer. Where there 
is no steam power it will prove specially valuable, as 
both in first cost and cost of working, it is greatly 
cheaper than the steam hammer, whether for regular 
or intermittent work. The economy is exceedingly 
good, 3000 of the heaviest blows only use 33 cubic feet 
of Birmingham gas, which at 2s. 6d, per 1000 cubic 
feet costs one penny, or 4500 light and heavy blows 
can be struck for the same sum, A week’s hard work 
will only cost some 4s, for gas, and there the expense 
ends, there is no getting up steam, or disposing of ashes, 
no packing of stuffing-boxes, or condensed water drip- 
ping from hammer piston-rod on to the forging. 

The hammer is always ready for workat any moment 
day or night, for short or long periods, and it works at 
the same economical rate for one blow as for one thou- 
sand, 1t is only necessary to light the Bunsen flame, 
open the gas cock, and it is ready for action. 





ROYAL METEOROLOGICAL SOCIETY. 
Tue concluding meeting of this Society for the present 
session was held on Wednesday re 15th instant, 
at the Institution of Civil Engineers , Great George- 
street, Westminster, Mr. W. Ellis, F,R.A.S., President, 
in the chair. The following papers were read: 1. 
** Amount and Distribution of Monsoon Rainfall in Ceylon 
enerally, with Remarks upon the ws ey in Dimbula,” 
ty Mr. F. J. Waring, Tnst. The principal 
feature in Ceylon, as determining both the amount and 
distribution of rainfall, is a group of mountains situate in 
the south central portion of the island, equidistant from its 
east, west, and southern shores, The south-west and north- 
east monsoons in Ceylon may be said respectively to blow 
steadily from May to August inclusive, andfrom November 
to Fe inclusive. In March and April, and in Sep- 
tember and October, the weather is more or less unsettled, 
and no regular monsoon or direction of the air current is 
usually experienced. After giving details of the rainfall 
at twenty-five stations, the author concludes by remark- 
ing upon : 1, The effect of the mountain zone in deter- 
mining the amount and distribution of the rainfall. 2. The 
apparent _— veering of the rain-bearing currents of 
air as €ach monsoon progresses, 3. The relative insigni- 
ticance of the south-west monsoon as compared with the 


north-east monsoon in inducing rainfall. 4. The cause of 
the large general rainfall of the north-east monsoon 
throughout the island generally as compared with that 
of the south-west monsoon. 5. The influence of the 
gaps in the external ring of the mountain zone, and of 
the central as well as the other ridges in it, in determin- 
ing the amount of rainfall within the zone and in the 
neighbouring districts outside it. 

2. ‘* Note on a Display of Globular Lightning at ty 
stead Bay, Dorset, on August 17, 1876,” by Mr. H. S. 
Eaton, M,A., F.R. Met. Soc. Between 4 and 5 p.m., two 
ladies who were out on the cliff saw, surrounding them on 
all sides, and extending from a few inches above the sur- 
face to 2 ft. or 3 ft. overhead, numerous globes of light, 
the size of billiard balls, which were moving indepen- 
dently and vertically up and down, sometimes within a 
few inches of the observers, but always eluding the grasp. 
Now gliding slowly upwards 2 ft. or 3 ft., and as slowly 
falling again a in their movements soap bubbles 
floating in the air. The balls were all aglow, but not 


dazzling, with a soft superb iridescence, rich and warm of 
hue, and each of variable tints, their charming colours 
heightening the extreme beauty of the scene. The sub- 
dued magnificence of this fascinating spectacle is described 
as baffling description. Their numbers were continually 
fluctuating, at one time thousands of them enveloped the 
observers, and a few minutes afterwards the numbers 
would dwindle to perhaps as few as twenty, but soon they 
would be swarming again as numerous as ever. Not the 
a noise accompanied this display. 

. * Ball Li or during a Thunderstorm on July 
11, 1874,” by Dr. J. W. Tripe, F.R. Met. Soc. During 
this thunderstorm the author saw a ball of fire of a pale 

yellow colour rise from behind some houses, at first 
slowly—apparently about as fast as a cricket ball thrown 
into the air—then rapidly increasing its rate of motion 
until it reached an elevation of about 30 deg., when it 
started off so rapidly as to form a continuous line of light, 
proceeding first east, then west, rising all thetime. After 
describing several zig-zags it disappeared in a large black 
cloud to the west, from which flashes of lightning had 
come. In about three minutes another ball ascended, 
and in about five minutes afterwards a third, both behav- 
ing as the first, and disappearing in the same cloud. 

4. ‘* Appearance of Air Bubbles at Kemenham, Berk- 
shire, January, 1871,” by Rev. A. Bonney. Between 11 
and 12 a.m. a — of air bubbles of the shape and appa- 
rent size of the coloured india-rubber balls that are 
carried about the streets, were seen to rise from the centre 
of a level space of snow within view of the house. The 
bubbles rose to a considerable height and then began to 
move up and down within a limited area, and at equal 
distances from each other, some ascending others descend- 
ing. These lasted about two minutes, at the end of which 
they were borne away by a currentof air towards the east 
and disap Another group rose from the same 
spot to the same height with precisely the same move- 
ments, and disappeared in the same direction, after the 


same manner. 

Mr. A. C. Russell, F.R.S., of Sydney, described a fall 
of red rain, which occurred in New South Wales, and ex- 
hibited, under the microscope, specimens of the deposit 
collected in the rain gauges, 














FOREIGN AND COLONIAL NOTES. 
Shafts for American Cruisers.—The Union Iron Works 
of San Francisco, which are building thecruiser Charleston, 
have ordered the shaft for that ship from Krupp, of Essen. 
Messrs. vege 4 will obtain the shafts for the three 
vessels which they are to build from an English house, 
that of Whitworth. 


Rolling Stock on the Atchison, Topeka, and Santa Fé Rail- 
road.—Orders for 148 locomotives, all to be delivered 
before the close of the year, have been placed by the 
Atchison, Topeka, and Santa Fé Railroad Company. 
Contracts have also been let for 9800 freight cars, besides 
passenger and sleeping cars. 


Queensland Telegraphy. — Telegraphic communication 
with Torres Straits is advancing, and will probably be 
completed in March. The Queensland Telegraph Depart- 
ment propose to charge 2s. for cablegrams to Thursday 
Island, in addition to the usual rate of 1s. per message of 
tos words over the land lines, from any part of the 
colony. 


Permanent Way on the Pennsylvania Railroad.—The 
Pennsylvania Railroad Company is about to try a few miles 
of permanent way laid in the English style, bullheaded 
steel rails, with heavy cast-iron chairs, the sleepers being 
e's farther apart than is usual in the United States. 

he increased weight of the company’s rolling stock has 
led to the adoption-of the new type of permanent way. 


South Australian Forestry.—Operations in connection 
with the South Australian Forest Department were gene- 
rally successful during 1886. Out of 630,000 trees planted 
more than 516,000 are alive. Some 250men are employed 
on forest reserves, and considerable sums are obtained by 
sales of sleepers and timber. 


New Zealand Railways.—The net profits realised on the 
New Zealand Government railways in the second half of 
last year showed a falling-off of 56,0007. in round figures, 
as compared with the second half of 1885. On the 
Wanganui line the working expenses in the second half of 
last year absorbed 97 per cent. of the receipts, while the 
Picton line was worked at a positive loss. 


English Steel Rails for the Pennsylvania Railroad.—It 
is stated that the Pennsylvania Railroad Company has 
impo: some steel rails from England with the idea of 
testing their alleged superiority. English steel rails can 
now be obtained in Pennsylvania at such prices that the 
expense is warranted for experimental purposes. 


The United States Navy.—A Bill has been introduced 
into the Senate of the United States by Mr. Butler, of 
South Carolina, for the construction of a steel cruiser, 
which is to have a sea speed of not less than 20 knots per 
hour during moderate weather. The Bill appropriates 
2,500,000 dols. to cover the cost of the cruiser. 


ah eee Railways.—There are now four lines of rail- 
ways in Uruguay. The most important of these lines is 
130 miles long, and the shortest is 20 miles long. ‘The 
average cost of construction has n per mile. 
Eight new lines are pro ; comprising 1067 miles, and 
expected to cost 1,656,0007, There are 1240 miles of tele- 
graph in Uruguay. 
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“ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitep By W. LLOYD WISE, 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price ; chore neue are memioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
ée., of the Communicators are given in italics. 

— of Specifications may be obtained at 88, Cursitor-street, 

hancery-Lane, E.C., either per: y, or by letter, 
amount of Ppa and postage, addressed to H. BR LACK, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

An yee may at any time within two months the date of 
the advertisement of the acceptance of a com specification, 
oe notice at the Patent Office of opposition to the grant of a 
‘atent on any of the grounds mentioned in the Act. 


AGRICULTURAL MACHINERY. 


6392, W. Dewar, Strathmartine, Forfar, N.B. Im- 
revements in Pulverieing Plo hs. (8d. 2 Figs.) May 
2, 1886.—This plough is designed to pulverise heavy and clay 
lands, and consists of a double framing a in which extends dia- 
gonally a frame b gm fitted in it a series of adjustable vertical 
coulters c which cut and break up the furrow slice in a perpen- 


Fig. 1. 























dicular direction. To the sheath e of the horizontal coulter of 
the plough there is attached two or more steel plates f which 
have a twisted or screw blade formation, and which, as the 
furrow is being turned or removed, act so as to break up and 
pulverise the soil. The direction of motion of the plough, rela- 
tively to the traction of the horses, is determined by the position 
of the movable drawbar n. (Sealed May 20, 1887). 


6461. E, Evans, Walton, Radnor. Improvements 


in and Applicable to Horse Hoes, Land Scuffiers, 
(Sd. 2 Figs.] May 18, 1886.—The improve- 
motion to the harrow k by means 
wheel c. 


and Harrows. 
ments consist in imparting rota 
of chain gearing from the fron 


Bite. a. 1. 


In Fig. 1, two endless 
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chains are euplaet which pass over the intermediate sprocket 
wheels f. When the implement has a ey large front 
wheel (Fig. 2), only one endless chain is required, and it is guided 
by rollers o, ed to the sprocket wheel fixed on the axis of the 
harrow k. (Sealed May 27, 1887). 


14,975. P. Murphy and T. Murphy, Clonmel, Tip- 
porary, Ireland. Improvements in M 

eaping Machines. [6d. 4 Figs.) November 18, 1886.— 
Channels or grooves are formed over the cutting parts of the 
knife in that part of the fingers or guards under which work the 
cutting parts of the knife, with the object of preventing the clog- 
ging of the apparatus with grass or other matter. (S: March 

, 1887). 

6. E. Foden, Sandbach, Chester. improvements in 

ashing Machines. (6d. 4 8.) January 1, 1887.— 

The shakers tray and riddle-box are connected to two or more 
cranks on a crankshaft mounted inside the side framing of a 
thrashing machine at the straw delivery end, and between the 
tray and riddle-box, so as to be convenient of access for oiling, 
&c. Additional louvre boards, air inlets, and air outlets are pro- 
vided in the vertical pipe or drop-box between the scourer or 
smutter and thescreen. (Sealed April 19, 1887), 


GUNS, &c. 


2581. H. S. Maxim, London. Improvements in 
and relating to Machine and other Guns, [ls. 6d. 
13 Figs.) February 22, 1886.—Inventor claims chiefly: A gun 
which is so constructed that the discharge of one cantrlige causes 
the recoil of the barrel and breech-mechanism relatively to a 
stationary frame or support, and which is provided with means 
whereby energy is stored up during the recoil, and is utilised for 
effecting the forward or return movement of the barrel and breech- 
mechanism, and for performing in, or subsequently to, such 
forward or return movement, the operations of extracting the 
empty ve tea shell, row eg | the next succeeding cartridge into 
position for firing, and firing the same or preparing the arm for 
the next discharge. Also: The employment, in an automatic 
gun, of rack-and-pinion mechanism for effecting the various 
—* necessary in loading and firing the gun. (Sealed April 

, 1887). 


7929. A, Noble and R. T. Brankston, Newcastle-on- 
ayae. Improvements in for Workin 

eavy Guns, [lld. 4 Figs.) June 12, 1886.—The gun wit 
its carriage A runs on a platform B to which is fixed the recoil 
press C having its ram D fixed to a horn-plate on the front of the 
carriage. When the gun recoils, liquid is driven from the recoil! 
press into two cylindrical accumulators E E, each containing 


elastic com ible bodies as described in Patent No. 4654 of 
1886. A fitted with a non-return valve leads from the 
accumulators E through the pivot around which the platform B 
turns, to a hydraulic accumulator placed in any convenient posi- 
tion in the gun battery. H is a pipe fitted witha suction valve 
and leading toa tank pone bum d; the valve allows the liquid 
to be drawn into the recoil cylinder when the gun is run out but 




















prevents the liquid passing back to the tank when the gun recoils. 
e hydraulic loading and training gears are operated by pipes 
branching off from the accumulator pipe and provided with stop 
valves that are controlled by handles conveniently situated. The 
platform is also provided with hand training gear. (Accepted 
April 16, 1887). 

8 L. ,» London. Improvements in, or 
— to, Magazine Guns and other Firearms. 
(8d. 3 Figs.) June 18, 1886.—This invention relates to improve- 
ments in that class of machine guns in which the explosion of the 
charge is rendered effective in automatically actuating the ppera- 
tive parts of the gun in their p r order, so that attention need 
only be } ep to the trigger. ig. 1 shows the position of the 
parts of the improved machine gun at the moment when the ex- 
plosion of the charge is about to take place. Fig. 2 shows the 
position of the parts immediately after firing. The cartridges 2 are 
carried in adjacent radiating chambers of a rotating magazine 1 
which is inclosed in a case 4 to which is fixed the water-jacketted 
barrel. In line with|the barrel is a reciprocating bolt 11 provided 
with a _ Pn 14, and the operating springs 15 and 16 actuated 
by means of duplicate sears 30 which are released by pulling back 
the trigger 85. The explosion of the cartridge charge causes a 
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rearward movement of the cartridge case into a chamber 12 from 
which the gas cannot escape, and a rearward movement of the 
bolt 11, and thereby effects the setting back of the firing pin into 
tion ready for firing, the ejection of the case of the previously 

red cartridge by means of the ejector 17, ejector slide 25, and 

the lever 19, the setting of the magazine feed mechanism 88 and 
39 into position ready for operation, and the locking of the maga- 
zine until the projectile has left the barrel and the pressure 
therein is relieved. On the pressure being relieved, the nt 
cartridge case is returned within the magazine so as to unlock 
the latter, and the m ine is advanced by rotation so as to 
bring a fresh cartridge into firing position, whilst the cartridge 
ejector 17 is returned to its inoperative position ; 48 isa handle 
by which the parts can be actuated by hand. (Accepted May 


4, 1 
PROJECTILES AND EXPLOSIVES, &c. 
340. H. C. 8. er, Westhope, Shropshire, Im- 
provements "Manufacture of Com a 


our Plates. (6d. 12 Figs.) January 8, 1886.—Inventor 
claims: The manufacture of compound armour plates of iron or 
steel by casting molten metal upon bars of metal of different 
mechanical property and then forging the compound ingots so 
obtained. ( areh 15, 1887). 


4265. H.C. Seddon, Portsmouth, Hants. 
ments in Percussion for Projectiles. 
March 26, 1886.—The striker or firing pin is prevented from 
moving in a longitudinal direction by means of a number of 
balls arranged loosely in a common chamber in the fuze. When, 
however, by the centrifugal force, due to the rapid rotation of the 
projectile to which the fuze is applied, the balls are thrown out- 
ward, and caused t> assume an annular arrangement against the 


Improve- 
(8d. rye) 





circumference of the chamber that containg them, a central space 


is left sufficient to allow of the striker or firing pin ng forward 
and striking the detonator. (Sealed April 22, | — nee 


5508. Quick, Chi 
Improvements in or 
mance. (8d. 2 Figs.) April 21, 1886.—The improved. car- 
tridges have self-consuming or consumable cases with a rear diso 
of — powder or other gas-producin: 
recess formed therein for the of a soll-consmning per- 
cussion primer, (Sealed April 29, 1887). 


en, Gloucester, 
for Ord- 


BLASTING. 
gecowea ——.. fe Bn Blows "Out 
‘or . 
Shots in Blasting and Getting Gout and other 
and in eee Eee for Preventing 
ee ee Blasting tions. 
(8d. 7 Figs.) May 7, 1886.—According to this invention the bore- 


hole is securely closed on the explosion of the charge and blown- 
out shots are —— by means of a series of plugs and wedges 
fitted into the bore-hole. (Sealed May 6, 1887). 


6222. J. Macnab, London. eee in and 
Connected with ve Cartridges for 

flld. 8 .] May 7, 1886.—This invention re- 
lates to improvements upon certain features of the inventions 
described in Patents No. 3150 of 1876, and No, 2143 of 1884, and 
consists essentially in the combination of the “‘ water cartridge” 
with the “ammonia cartridge.” Referring to . 1, B is the 
ordinary water charge, C the explosive nt, and D the vessel of 
liquid ammonia at the extremity which is to occupy the bottom 
of the borehole. The striker F for firing the detonator cap E is 
operated by a wire G which works through a cork stopper H. 
O is ordinary hard tamping, and K are spring struts serving to 
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resist the pull of the firing wire G. In Fig. 2, the vessel of liquid 
ammonia G is embedded in gunpowder contained in the detonator 
capE. In the modification illustrated in Fig. 3, a semi-fluid E, 
consisting of clay saturated with water, is employed instead of 
water as the agent for transmitting the pressure developed by the 
explosive when ignited. In this case the explosive B (tonite or 
carbonite) must be followed by a charge of liquid ammonia A. A 
supplementary charge of liquid ammonia O may also with ad- 
vantage be placed beyond the explosive, to intercept flame tend- 
ing to penetrate in that direction. The entire charge is embedded 
in the semi-fluid E. A few inches of hard clay tamping is applied 
on the top of the cartridge case, and is followed a about 12 in. 
of soft clay bev g~ The tamping is then completed with hard 
clay. (Accepted May 11, 1887). 


8368. T. Johnston and G. Smith, Glasgow, N.B, 
Tmgoegements in Detonators or Caps te be Used 
wi ite or other Explosive. ([8d. 20 Figs.) 
June 25, 1886.—The improvements consist in making the detona- 
tor tubes of thin steel and with longitudinal corrugations. (Sealed 
March 11, 1887). 


REGULATING APPARATUS. 


2969. F.Hochuli, London. (P. Fischer, Lyons, France.) 
Improvements in Temperature Regulating Appa- 
{ Figs.) March 2, 1886.—This invention relates to 
automatic valves for the regulation of temperature produced by 
steam, hot air, water, or the combustion of gas, the flow of which 
is suitably controlled by such valves. In the inlet pipe is fitted a 
conical valve a, the upper part of which is provided with a disc which 
is in contact with a flexible diaphragm d stretched across the 
lower end of an hermetically sealed cylinder filled with mercury 
or other suitable fluidc. The up r end of the cylinder is also 
fitted with a flexible diaphragm d in contact with a disc carried 
by a screw plug e screwed into the cylinder cover. The screw 
plug also carries an index hand f which points to the degrees of 
temperature marked on the dial g on the cylinder cover. By 
turning the screw plug until the upper disc passes upon the dia- 





the disc and valve, and ition of the latter is contro 
partly by the screw and ly by the ex of 

mercury or other fluid contained in the cylinderec. The valve is 
usually ca’ to lift and open by the pressure of the steam or 
other source of heat, the regulator being only used to close the 
valve when the temperature rises. When the apparatus is not 
working the valve remains always open. If it is required to heat 
(for instance) water to a certain temperature, and to maintain 
that temperature during a certain period of time, the pointer f 
is, by screwing down the plug e, fixed upon the degree of tempe- 
rature desired marked upon the dial g, and full steam is admitted. 
While the water is i ired temperature, the fluid 


phragm, the lower diaphi is caused to expand downwards upon 
a rs 
e 








the r 
in the cylinder ¢ gradually expands according to the degree 
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reached, and fills the free allowed by the screw plug e: 
When the required d of heat has been attained, the fluid 
preases upon the flexible diaphragm d,. whi ielding to such 
re, closes the admission valve a. Shoul e temperature 
e lowered, the sensitive fluid in the cylinder c contracts, 
and the valve a rises and allows sufficient heat to pass to again 
raise the temperature. (Sealed March 18, 1887). 


4131. W.Murdoch, Glasgow, N.B. Improvements 
in Valves and paratus for Regula: , Control- 
, Gov 8s and ether Fiala Pres- 
sures. (8d. 12 Figs.) “94, 1886.—This invention relates 
to the formation of seh valve and’ valve ion in mae 
a practically pe: balance or equ jum 
any position of the valve relatively to its seat, and 
Se. preere of the fluid thro Th 
e is made in the formof a 
sphere, its bearing face the 
adapted to fit an annular seat, which is formed by two rings B, B. 
The between the two rings B, B, forms an annular opening 
_or valve orifice E, which is closed by the valve A, when itis ina 
position parallel to the rings B, with its periphery fitting within 


wapen soar, 
e improv 

A or parallel section of a 
iphery of such section and 





the rings, and is opened more or less by turning the valve 
through any angle on a central axis f, parallel to i 
sides, and at right angles to its bearing face. Figs. 
represent the improved valve in its ‘‘open” and ‘‘shut” positions 
respectively, The valve spindle f# is shown operated in these 
res by means of a handle J and bevel wheels. Fig. 3 
illustrates the a of the improved valve as a gas governor, 
in which the valve A is operated by a float, which is also 
acted on by the pressure of the outflowing gas. When used as a 
pressure regulating valve (Fig. 4) it is suitably connected to a 
plunger J. The pressure of the inflowing liquid acte on the under- 
side of the plunger, and is balanced by the pressure of the out- 
flowing fluid, which acts through the communicating pipe on the 
upper side of the plunger. (Sealed April 15, 1887). 


TUBES AND PIPES. 


866. 8S. Alley, Polmadie, Renfrew, N.B. Improve. 
ments in Flexible Tu . (8d, 8 Figs.) January 20, 
1886.—The improved flexible tubing is designed to stand con- 
siderable wear and tear such as the flexible connecting pipes are 
subjected to which are used in railway pneumatic brake appa- 
ratus. It is made up of short inner metallic tube lengths 10 
connected by external metallic cones pieces or boxes 11, and 
having the joints closed internally by short tubes 12 of rubber or 
other suitable flexible material which are held in faucets or 
enlargements formed in the ends of the inner metallic tubes 10, 
and are yer: rted and kept in their places by thin metal tubes or 
rings 18 with slightly flanged-in ends, whilst outside of them are 




















jaced thin metal bands or rings to prevent them from getting 
nto the space between the adjacent faucets. The external 
coupling pieces 11 are made in halves fixed together by screws. 
Bach inner metal tube 10 has formed on it at each end two dia- 
metrically ©; te trunnions 15 which project into sockets made 
for them in the external coupling pieces 11. In the modification 
shown in Fig. 2, the extensions of the body parts of the inner 
metal tubes 10 are increased, and instead of supporting rings (13) 
between the ends of the metal tubes 10, thin metal bands 17 are 
placed outside of the body extensions and inside of the rubber 
tubes 12. (Sealed January 21, 1887). 


4027. J. Challender, Manchester. Improvements 
in Conn India-Rubber wipes. (8d. 6 Figs.) 
March 28, 1886.—The india-rubber pipe: is up by means of a 
flanged cap against a flat taper screw thread formed on the body 
of the pipe union. (Sealed March 29, 1887). 


guapraved, aotman ie Connecting ton Metallic 
or 

Tubes or (8d. 88 Figs.]/ May 19, 1886.—The improved 

joint consists of two collars, each: formed in two or more parts, 

which fit into flange rings, the internal diameters of which admit 

of their being easly pamed over the flanged ends of the tubes 

to be connected. ( March 25, 1887). 


APPLIANCES FOR TRANSMITTING MOTION. 


3993. T. H. P. Dennis, Chelmsford, An Im- 
roved Cou or Joint for Connec mods of 
s 8. 


or Tu of any Description. 
March 22, 1886.—The improved yy pw consists of an externally 
tapered jamming ferrule which is forced between the shaft to be 
connected, and a collar by means of a nut which is ex- 
ternally screwed to engage with the screw-threaded internal rear 


end of the loose collar. (Sealed March 29, 1887). 


5052. G. J. Booth, ° 
ments in the Manufacture of Belts, or 
tor Dri . (8d. 9 .) April 12, 1886.—The 
improved belts or bands consist of a number of loose or detached 
longitudinal layers or strands of leather or other material bound 
together by means of external of leather or other material 
threaded thereon. (Sealed March 18, 1887). 


9203. J. Dean, J. Smith, and J. Grace, Keighley, 
Yorks. Improvements in Friction eys, Appi 
cable for a Reversing Motion. (6d. 3 Figs.) July 15 
1886.—When the friction pulleys A and A' are applied to metal 
planing or other machines in which the motion is constantly being 
reversed, they are driven by open and cross belts, so that when 
the sliding wedge sleeve M is in the centre of the two pulleys, 
the latter can revolve freely on the same shaft B, but in opposite 
directions. Each pulley is provided with an annular recess C in 
which is fitted a friction clip D secured by a screw to the plate E' 
that is firmly keyed on the shaft B. On the plate E', on studs G 
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as fulcrums, are mounted two levers F which are provided at one 
end with adjusting screws, and at the other end with anti-friction 
rollers K between which works the projecting wedge L of the 
sleeve M. When the sliding sleeve M is moved in either direction 
by means of the arm N and the reciprocating rod O, so as to force 
apart the ends K of the levers F, the adjusting screws at the other 
ends of the levers cause the ends of the friction clip D to be 
pressed toward each other, thus tracti e diameter of the 
friction clip which grips the turned face of the inner flange of the 
annular recess C sufficiently tight to cause the plate E! and shaft 
B to rotate in the same direction. (Sealed November 12, 1886). 


435. A. H. Reed, London, (A. D. Westbrook, Trenton, 
New Jersey, U.S.A.) Ce’ New and Useful Improve- 
ments in Belting. (6d.)] January 11, 1887.—The improved 
belt is composed of two or more layers or folds of textile fabric 
united throughout its hengte by a series of pointed tacks driven 
through the layers and clinched. (Sealed April 19, 1887). 


1146. P. M. Justice, London. (F. B. Torrey, Bath, 
Maine, U.S.A.) Improvements in Sheaves for Pulley 
Blocks. (6d. 4 Figs.) January 25, 1887.—The improved sheave 
is composed of a metallicrim having an outer grooved periphery 
and an inner cylindrical periphery, and a body of wood or similar 
light material compressed within the rim. (Sealed May 3, 1887). 


1760. E. Bockmuhl and W. Karthaus Barmen- 
Rittershausen, Prussia. Improvements in the 
Manufacture of Driving Belts. (6d. 6 Figs.) February 
4, 1887.—The improved driving bands are composed of rows of 
separate membersor links of paper or pasteboard hinged together. 
(Sealed May 17, 1887). 


MISCELLANEOUS. 


1538, J. W. Butler, London. New or Improved 
Materials or Compositions Capable of being Used 
for Roads, &c., and Apparatus for Moulding such 
Materials, (8d. 10 Figs.) February 2, 1886.—The improved 
materials are composed of bitumen, paraffin, Portland cement, 
sand, and sawdust or tanyard waste. (Sealed March 11, 1887). 


2408, H. A, Fleuss, Newtown, Isle of Wight. Im- 
provements in Freezing and R Rake wars Ma- 
chines. (8d. 6 Figs.) February 18, 1886.—The object of this 
invention is to produce a portable freezing machine capable of 
rapidly freezing comparatively smal! quantities of water. The 
freezing of the bulk of the liquid is effected by Me age we | a 
portion of the liquid by'means of a vacuum aided by absorp- 
tion of the vaporised liquid by sulphuric acid or other absorbent 
of aqueous vapour. A is the vessel containing the liquid to be 
rozen ; C is the cylinder of an air pump worked by hand by means 
of the lever D. Whilst the pump is being worked, the sulphuric 
acid contained in the vessel B is kept agitated by an agitator blade 
J' on a vertical axis J, which passes out through a stuffing-box in 
the lid E, and has an arm extending from it which, by a link, is 
coupled to a bell-crank K connected by a rod to the pump handle 








THE END OF THE FORTY-THIRD VOLUME, 





D. The H being closed, a few strokes of the pump are given 
until‘a vaéuum is obtained in the vessel B containing the 
sulphuric acid. The vessel A pre Ae small quantity of the 
liquid to be frozen is now applied to the disc or nozzle I, and 
the tap H is opened. The vacuum then at once holds up the 
vessel. The pump is now again set to work to remove the air con- 























tained in the vessel A through the pipe F. Any vapour given off 
from the liquid is absorbed by the Paid, and this continues until 
by evaporation of some of the liquid the remainder is frozen. This 
invention also relates to improvements in the construction of the 
air pump C. (Sealed March 1, 1887). 


3788, R.G, Laird, London Improvements in Ap- 
or for Producing Motive Power. {6d. 1 Fig.) 
f 12, 1887.—The object of this invention is to circulate a 
given quantity of water’ by means of atmospheric p and 
suitable mechanical a) ices, 80 as to give rotary or recipro- 
cating motion to every kind of machinery for manufacturing pur- 
poses or for locomotion on land or water. This ‘improved combi- 
nation of m0 apps or ‘‘ hydro-pneumatic circuit motor” comprises 
an open tank @ communicating by a pipe with a smaller chamber a' 
in which isa valve a3 opening or From the chamber a ex- 
tends the short leg of a syphon A, the long leg of which terminates 
in one arm of a joint piece a5, whilst from the other arm of this 
oint there rises a stand-pipe b, which is open to the atmosphere, 
ut can be closed by means of the cock b'. The lower end of the 
joint a5 communicates by means of a bend, in which is located a 
valve c, withan open tank din which is situated a turbine e (for pro- 
ducing rotary motion). The tank d communicates by a pipe with 
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a chamber d', whieh is provided with a valve d* opening upward 
and from which rises the vertical suction pipe f of a centrifug 
pump g, which delivers through a pipe h into the open tank a. 

he valves c, d3, and the air-cock b! being closed, the syphon A is 
filled with water from the tank a by exhausting the air through 
the air-cock @4 in the bend of the syphon. The {centrifugal pump 
g, the pipe /, and the tank d! are charged with water at the same 
time. e valve cis then opened, and the air-cock b' turned on, 
and the water fed by the tank a into the chamber a' and syphon 
A, falls through the my ne cl into the tank d and actuates the 
turbine e, from the sh: of which motion is transmitted by 
suitable gearing to the shaft of the centrifugal pump g. The 
pumpg then draws up the tail water of the turbine from the 
chamber d' and pipe f, and delivers it into the tank a for re-circu- 
lation, and the continuous circulation of the water proceeds until 
the valvecis shut. (Accepted April 16, 1887). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

a with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINBERING, 35 and 36, Bedford- 
street, Strand. 
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Francis and Co. Ltd, 


manufacturers of 


Portland Cement, 


As supplied to Government, Met. Board of Works, and 
Eddystone Light House. Sold under celebrated Nine 
Elms Brand. Established 1810. Medals : London, 1851 ; 
Philadelphia, 1876; Paris, 1878; Calcutta, 1883; 
London, 1884. Offices : Vauxhall, London, S.E. 
Telephone No. 4620. 6512 


rtland Cement, 





‘Yarrow & Co., London, 


STEAM LAUNCH BUILDERS, 
are prepared to Contract for 
Screw Steamers having speeds up to twenty-six 
miles an hour. Paddle Steamers having draughts 
down to 6 inches of water. Machinery constructed 
for boats built abroad. 6573 


team Launches can be 


Shipped most conveniently from the Mersey 
to all parts of the world. A large number of various 
sizes always in progress at COCHRAN & CO.’S, 
Birkenhead. See page 4. 4749 








oO 
P genuine and of the best quality, is plied - 
the WOULDHAM CEMENT COMPANY for home 
consumption and export.—For prices, &c., address, 
39, Lime Street, London, E.C. 1730 


Reusby Portland Cement 


COMPANY. 
Portland Cement 


MANUFACTURERS OF 
Of the Greatest Strength and best Quality. Roman 
and Lias Cement. Blue Lias Hydraulic Lime, Ground 
and Ung rround. 
RUGBY, WARWICKSHIRE. 
Works: New Biuton AND NEWBOLD. 6649 


Portland Cement of the best 


Quality manufactured by BURGE & BARRON, 
Falcon Cement Works, Rainham, Kent, and 11, 
6155 








Queen Victoria Street, London. 


Fasten and Anderson, 





Head Offices : 

8, Whitehall Place, London, S.W. 
(Works: Erith Iron Works, Erith, Kent.) 
ENGINEERS AND CONTRACTORS 
For Home and Foreign Waterworks. 


MANUFACTURERS 
Of every description of Steam Engines and Boilers, 
Of Machinery for Pumping and Draining, 
Of Waterworks, Fire Services and Heating Apparatus 
for Estates and Public Buildings, 
Of Paper,’ Sugar, and Flour Mills, 
Hydraulic Lifts and Presses, 
Steam, Hydraulic, and Hand Cranes. 
Moncrieff’s Patent Hydro-pneumatic 
and other Gun Carriages. 
Anderson’s Patent Revolving Water Purifier. 
Caissons and Dock Gates. 
R. 


E. Crompton and Co., 
ELECTRIC LIGHT ENGINEERS, 
MANSION 
See Advertisement, page 8. 6517 


HOUSE BUILDINGS, E.C. 
handler’s Patent High-speed 
ENGINES, with Fans for a ke. and 
Dy namos for Lighting. 
F. D. BUMSTED, Cannock CHask FoUNDRY AND 
ENGINE Works, HEDNESFORD, STAFFS. 6571 


@) Chnson & Phillips, Telegraph 


ENGINEERS, ELECTRICIANS, and CON- 
TRACTORS, 14, Union Court, Old Broad Street, E.C. 
Works and Wharf at Charlton, S.E. 

Makers of all Machinery, &c., for the complete equip- 
ment of Telegraph Cable Factories and Steamers, 
Electric Leads, Cables, Carbons, &c. 6563 


40, KING STREET, COVENT GARDEN, W.C. 


([itomas Kell and Son, Litho- 


sage &c., execute every eeeigtion of 
Lithography: Chromo- -lithography, Engraving, and 
Printing, Engineering, Architectural, and Pictorial 
Drawing in best’'manner. Paper Drawing, Nyertee. 
graphy, &c.—40, King St., Covent Garden, W.C. 


the " ()tto” Gs Eugine. 
20,000 00 Sold. 


HIGH = TAWARD1 nventions — (GOLD 
D by 


6257 

















MEDAL), also SPECIAL AWA 
Society of Arts. 


COMBINED “OTTO” GAS ENGINES AND PUMPS. 
COMBINED “OTTO” GAS ENGINES 

SEPRIGE GERATORS. wh mei 

OTTO” GAS ENGINES & DYNAMOS. 

COMBINED fl GAS ENGINES & AIR COM- 


“OTTO” GAS ENGINES. 
HORIZONTAL “OTTO” GAS ENGINES. 
aWIN-CYLINDER “OTTO” GAS ENGINES. 

SELF-STARTING “OTTO” GAS ENGINES. 5995 


Crossley Bros. ,Ld., Manchester. 








‘VY osper & Co. have in Stock, 


ready for delivery at short notice, 
Various sized LAUNCH ENGINES and BOILERS, 
and several new and second-hand STEAM 
LAUNCHES. 3551 
VOSPER & CO., Engineers, Broad Street, Portsmouth. 


Frorrestt & Son, London, 


SHIP AND LAUNCH BUILDERS, 
ENGINEERS. 4457 


¥. G. Des Vignes, Chertsey, 


e Surréy, Builder of First-class High-speed Steel 
Yachts, Launches & Torpedo Boots. Estab. 1869. 3794 


Redpath & Paris, Limehouse, 


London, E., Builders of High-speed 
STEEL STEAM YACHTS AND LAUNCHES, | 
STERN-WHEELERS, &c. 


nallScrew Steamers, Yachts, 


m 
S Launches, Tugs, &c., onaatad and pana 
by S. 8S. WELCH & CO., Millbay Pier, Plymouth. 5840 


Frnest Scott & Co., Close 


WORKS, NEWCASTLE-ON-TYNE. Torpepo 
Boat, Yacut & LAUNCH MACHINERY, Ships’ Pumps, Fan 
and Donkey Engines, Gun-Metal V: alv es and Cocks, and 
General Ships’ Fittings. Heavy Brass Castings. 6648 


Willans’ Patent Compound 


ENGINES, for Marine and general purposes, 
Stock sizes from 6 to 1501. HP. Special patterns for 
Electric Lighting.—W. ILLANS & ROBINSON, Thames 
Ditton, Surrey. 6479 


W. Murdoch and Co., 


20, CARLTON PLACE, GLASGOW, 
PATENTEES AND MAKERS OF 6588 


Marine Engine Governors. 


-j ohn om and Sons, 
NEWBURN STEEL WORKS, 
NEWCASTLE-ON-TYNE. 
SPRINGS, BUFFERS, STEEL CASTINGS, FOR- 
GINGS, TOOL STEEL, FILES, SPRING STEEL, &c. 
SIEMENS STEEL BLOOMS AND BARS. 3703 
CANNON STREET BUILDINGS, 139, Cannon StREET, E.C. 


RAILWAY SIGNALS AND SAFETY APPLIANCES. 
GOLD MEDAL, INVENTIONS Exuisition, 1885 ; 
ALSO AT ANTWERP. 


axby & Farmer, Engineers, 
IRONFOUNDERS, MANUFACTURERS, & CON- 
TRACTORS for all kinds of Railway Signals, Locking 
and other Levers, Level Crossing Gates, Lamps, Rod 
and Wire Connections, Wheels, ae Fittings, &c. 
BLOCK TELEGRAPH INSTRUMENTS, &c. 
Wrought-Iron Weir and Sluice Gates, Girders, 
Bridges, Columns, Forgings, and Castings of every 
description. Wrought-Iron and other Posts for Elec- 
tric Lights. Special Export Prices and Terms to Mer- 
chants, Contractors, and Shippers, for Colonial and 
Foreign Railways. 6423 
Offices. and. Works:—Canterbury Road, Kilburn, 
London, N.W. ; and at Brussels and Creil (France). 


W orthington Pumping 
bh +. COMPANY 
114, QUEEN VICTORIA STREET, "LONDON, EC c. 
See Illustrated Adv: ertisement, page 10. 


pe ee 


LANCASHIRE PATENT BELTING AND HOSE CO., 
STRANGEWAYS, MANCHESTER. 



































SEND FOR NEW CATALOGUE. 


Gimon’s Action FPlurbine |} 


Combines all good points of the ‘“Jonval” and 
“Girard” Wheels, without sharing their defects. 


Suitable for Falls from 2 ft. upwards. 
Works in Backwater without loss of effect. 6220 


SpEcIAL ADVANTAGE : Loss of effect from full gate to 
quarter gate guaranteed not to exceed five per cent. 


HENRY SIMON, 20, Mount. Street, MANCHESTER. 


6224 











Hunter and English, 
ENGINEERS AND MILLWRIGHTS, 
IRON AND BRASS FOUNDERS, BOW, LONDON, E. 
DREDGING MACHINERY. 
HYDRAULIC MACHINERY. 
*““WILLIAMS’” PATENT CAPSTANS. 
LAND AND MARINE STEAM ENGINES. 
DISTILLERY AND BREWERY PLANT. 
FLOUR AND RICE MILLS. 
Ww — AND GAS VALVES, CRANES, LOCK 
ATES, &c. PUMPING MACHINERY. 
HUNTERS 3 PATENT FLOATING CRANE FOR 
DOCKS, &c. 
__STEAM LAUNGH MACHINERY. 4955 
oiler Tubes, Iron, pee and 


HOMOG ENEOUS. 
LEWIS AND SON 
Wolverhampton. 


ubes,| jee oe eR” ee 
of every 


Works : GREAT BRIDGE, 
NEaR WEDNESBURY. 
OFFICES :— 
LONDON—46, QurEN Victoria Sr. 
MANCHESTER—5, MARKET STREET. 
| NEWCASTLE -ON- TYNE—1, Sr. 

NIcHOLAS BvILDINGs. 5189 


POLES, &c. 
Russeil and Sons, 


ej ame es 
LIMITED. 


CROWN TUBE WORKS, WEDNESBURY. 
London Warehouse : 108, Southwark Street, S.E. 
Leeds Warehouse: 6, Mark Lane, Briggate. 
Price Lists on application. 6201 


Wrought Iron Tubes, Fittings 


AnD LAPWELDED BOILER TUBES. 
Five Prize MEDALS. 


Lloyd and Lloyd, go 


ALBION TUBE WORKS, BIRMINGHAM. 
AWARDS TO 
J ohn M‘Dowall & Sons, 
JOHNSTONE, near GLASGOW, 
FOR WOOD-WORKING MACHINERY. 
INTERNATIONAL EXHIBITION, | INTERNATIONAL FORESTRY 
SyDNEY, 1879-80. EXHIBITION, EDINBURGH, 
6226 
Only FIRST Award granted | Highest. Aw ard GOLD 
to European Exhibitors. MEDAL (1st Chass). 
London Agent—J. B. GUTHRIE, 70, Bishopgate Within 


J. C R OKES, wrace,,| ] 


SOLE AGENT FOR 
Hayward Tyler & Co.’s 
STEAM PUMPS, and HOT-AIR ENGINES. 
AGENT FOR 


Atkinson’ s Self-Starting 


“ DIFFERENTIAL” GAS ENGINES. 
Wells’ « cypreakaBLe” PULLEYS. 


Mumford’s 


“FAVORITE” DONKEY PUMPS. 
e ” 
“ Dennis 





EDWIN 





i 
description, in 
WROT. IRON 
and STEEL. 
GALVANIZED 
TUBES, 
TELEGRAPH 














STRAIGHTWAY VALVES. 
Boys’ & Cunynghame’s 
: PATENT STEAM “SEPARATOR.” 
Okes’ « yicrorta” LEATHER BELTING. | 
39, Queen Victoria St., London, E.C. 
team Boilers, 
Ready for Delivery. 
(Galloway, Manchester. 
Wiitson & Sons, S=‘castur- 


ON-TYNE. 
PATENT 


(Oriental Freed- Pump 


FOR HIGH PRESSURES. 








lied to the leading Marine Engineers of Aon 
united Kingdom. 





& S. Massey, Cipcaaians 
MANCHESTER. 
‘PATENT STEAM HAMMERS. 
More than 1,800 made. 
SpectaL Steam Stamps, Drop SraMPs AND HAMMERS, 
Pygeumatic Power HAMMERS, Foraine Macurngs, CIR- 
CULAR SAWS for HOT and COLD METALS, BAND 
SAWS for COLD METALS, SMITHS’ HEARTHS, 
FURNACES, &c. 6110 
Telegraphic Address : “‘ MASSEYS, Opensnaw.” 





Hathorn, Davey & Co., 
LEEDS. 
PUMPING MACHINERY 
For Mines, Water Supply, Irrigation, Drainage, and 
General Purposes 
DAVEY’S DIFFERENTIAL ENGINES AND HY- 
DRAULIC PUMPS. 
HYDRAULIC MACHINERY GENERALLY. 
CATALOGUES ON APPLICATION. 6531 
See Illustrated Advertisement on page 40. 


HIGHEST AWARD, PARIS, 1878. 


(joldsworthy’s Emery, 
Emery Cloth, 
Glass Paper. 


Oe 





MANCHESTER. | 


Lccometive Tank — Engines 


designed and constructed by 
MANNING, WARDLE, AND COMPANY, 
Boyne Engine Works,, Leeds. 
See their Tilustrated Adv ertisement, page 43." 


ocomotive Tank Engines, 
TRAMWAY ENGINES AND CARS. 
Built by the FALCON ENGINE and CAR WORKS, 
Limited, Loughborough. 6403 
See Illustrated Advertisement, page 36. 


[the Patent Corliss Engine 


and PATENT CORLISS GEAR ENGINE, with 
special Improvements by DOUGLAS and GRANT, 
Dunnikier Reandey, Kirkcaldy, N.B. These engines 
are made Horizontal or Beam, Condensing, Non-Con- 
densing, and Compound. Also makers of Rice Mills 
and Paper Mills, and General Engineers.. Machinery 
ship or truc! ked. direct from ‘the premises. 3599 


team Cranes to Lift from 

1 to 100 tons, Hand Cranes, ein, Boilers, &c. 
GEORGE RUSSELL & 6115 

Engineers, Crane Builders, and Boiler Makers, Mother- 
well, N.B. London Office, 49, Parliament St., S.W. 


) ” . 
‘tannah’s “Southwark” Lift 
GEARS and STEAM HOISTS,. Patent ‘‘ PEN- 
DULUM” STEAM PUMPS, &c. Thousands in use. 
All sizes in stock. WELL-BORING TOOLS, CRANES, 
LIFTS, HYDRAULIC and BOILER FITTINGS. 5915 
Snow Rooms, 20, SOUTHWARK BRIDGE ROAD, 
LONDON, 8.E. Tele. Address : ‘‘ Lirts, Lonpon.” 


Metthew Paul and Co., 


DUMBARTON. 











STEAM LAUNCHES, BARGES, and YACHTS. 


ENGINES, single and double cylinders, simple or com- 
pound, with all the valve motions off one eccentric, 


giving variable cut-off and uniform lead. 
LAND AND MARINE ENGINES OF ALL SORTS 
AND SIZES UP TO 1000 I. HP. _ 6514 


Qteam Hammers (with or 
without guides). Hand-worked or Self-acting 

TOOLS for SHIPBUILDERS & BOILER MAKERS. 
DAVIS & PRIMROSE, LEITH, N.B. 5657 


Roberts and Co., Ltd. (C. 


¢ Roserts, Managing Director), makers of RaiL- 
way WaGons, Sugar Cane Trucks, Tar Tanks, &c.— 
Railway Wagon Works, Horbury Junction, near Wake- 
field. Telegraphic Address, ‘‘ Roberts, Horbury.” 6209 


n) 
[sca Foundry and 
ENGINEERING COMPANY, 

Railway Plant and General Engineers, 


witches, Crossings, 


Turntables, Water Cranes, 
Girders, Bridges, Roofs, Pipes, Pumps, 
Wagons, Tanks, Engines, Boilers, Cranes. 
Works : NEWPORT, MON. 
London Office : 6612 
10, BUSH LANE, CANNON STREET, E.C. 


‘lwell-Parker, Limited, 


Having acquired the right to “use wafihe 
royalty the whole of the Patents of the ELEcTRICAL 
Power Storage Co., Limited, for the Manufacture of 

ACCUMU LATORS, —In addition to ssing the 
Patents of PLANTE, PARKER, EuweuL and Mos#ey, and 
PARKER, they now offer to the Public as the result of 
many years’ experience in the working of Secondary 
Batteries, a CELL for LIGHTING PURPOSES, com- 
bining the advantages of all the above Patents, and 
giving, it is believed, as high a capacity, efficiency, 
and durability, as can be obtained. 

rticulars as to-capacity and prices will be 
ed on eee 

Makers of DYNAMOS from 1,000 to 100,000 watts, for 
Electric Lighting, Transmission of Pow er, Deposition 
of Metals, &c., giving the highest efficiency at any 
desired , to suit circumstances. 

MOTO. from} HP. to 100 HP. effective 80 
efficiency, for Tramcars, oma — Ventila 
Collieries, and general engineers’ w 

Te ee OT OLVERH AMP TON. 








r cent. 
ting in 




















ENGINEERING. 


[JAN. 7, 1887. 








II 

Civil Service Commis- 

. —Forthcoming EXAMINATION, 

ASSISTANT ENGINEER, Public Works 

Office, Ireland (26-35), 18th January, 1887. Technical 

training and qualifications necessary 

The date specified is the latest at Shieh applications 

can be received. They must be made on Forms to be 

obtained, with particulars, from the ene 
Civil Service Commission, London, 8. W. 


ivil Service Commis- 


SION.—Forthcoming EXAMINATION, 
ENGINEER STUDENTS and STUDENTS in NAVAL 
CONSTRUCTION (14-16), 15th March. 

The date specified is the latest at which applications 
can be received. They must be made on Forms to be 
obtained, with particulars, from the SECRETARY, 
Civil Service Commission, London, 8.W. N 330 








Roya! Indian Engineering Col- 
LEGE, Coopers Hill, Staines.—The Course of 
Study is arranged to fit an Engineer for Employment 
in Europe, India, or the Colonies. Fifty Students will 
be admitted in September, 1887. For Competition 
the Secretary of State will offer Fifteen Appointments 
in the Indian Public Works Department, and Two in 
the Indian Telegraph Department.—For particulars, 
apply to the SECRETARY, at the College. 6646 


? 
Crystal Palace Company’s 
: SCHOOL OF PRACTICAL ENGINEERING. 

The Next Term will OPEN on MONDAY, 10th 
JANUARY. 

I.—Mechanical Course. 
II.—Civil Engineering Division. 
I1I.—Colonial Section. 

Arrangements are now made in the Colonial Section 
that Students may be received for some special subjects 
in the curriculum on an entry for one month only. 

Particulars in “ ey Crystal Palace. 

IENTON, N 288 
ouniien. Educational Department. 





lectrical Engineering.—City 


AND GUILDS OF LONDON INSTITUTE. 

The Courses of Technical Instruction at the Central 
Institution, Exhibition Road, 8.W.,are Open to Persons 
desirous of studying any branch of ELECTRICAL EN- 
GINEERING. The Instruction under the general 
direction of Professor Ayrton, F.R.S., comprises 
Lectures and Practice inthe Laboratories and Dynamo 
Room.—For particulars apply at Exhibition Road, 
S.W. ; or at Gresham College, London, E.C. N 52 

PHILIP MAGNUS, Director and Secretary. 


Dynamo Electric Ma- 

CHINERY. — A SPECIAL COURSE of 
PRACTICAL DEMONSTRATIONS in the TESTING 
of the POWER and Et FICIENCY of DYNAMOS and 
MOTORS will be given by Professor Arron, F.R.S., 
at the CenTRAL INstiTUTION of the City AND GUILDS OF 
lonpon Institutet, COMMENCING on FRIDAY, 
4th FEBRUARY, at 5 p.m.—For particulars apply at 
Exhibition Road, 8.W.; or at Gresham College, Lon- 
don, K.C. N 53 

PHILIP MAGNUS, Director and Secretary. _ 





~ectures by Members of the 


SHIPWRIGHTS COMPANY, Mansion House 
(by kind permission of the Lord Mayor), 2ist January, 
Eight p.n., W. H. WHITE, Esq, (Director of Naval 
Construction and Assistant Controller of the Navy), 
on MODERN WAR SHIPS. Lord Charles Beresford, 
C.B., M.P., in the Chair. Admission free by tickets, 
which may be obtained of Grorcr Houmss, Esq., 
Institution of Naval Architects, 5, Adelphi Terrace, 
W.C. ; of W. E. Baxter, Esq., Clerk of the Company, 
9, Laurence Pountney Hill, E.C. ; and of MARCHANT, 
SINGER, AND Co., 47, St. Mary Axe, E.C. N 348 


TENDERS. 
THE SOUTHERN MAHRATTA RAILWAY CO., LTD. 


The Board of Directors of the Southern Mahratta 
Railway Company is prepared to receive a 


ender for:— 
WROUGHT-IRON GIRDER BRIDGES, 
ae) per Specification and Drawing to be seen at this 
Office. 
The charge for the Specification is One Guinea. 
Tenders are to be delivered in sealed envelopes 
addressed to the Secretary, marked ‘‘ Tender for 
lirder Bridges,” not later than Twelve o'clock at 
Noon on Wednesday, the 12th day of January, 1887. 
The Directors do not bind themselves to accept the 
lowest or any Tender. 
By order of the Board. 
EDW. Z. THORNTON, Secretary. 
Secretary’s Office, 31, Lombard Street, E.C., 
8ist December, 1886. N 317 


GLOUCESTER WAGON CO., LIMITED. 











The Directors of this Company are prepared to receive 
[lenders for the Best and Most}! 

ECONOMICAL MODE OF LIGHTING a New 
WORKSHOP now approaching completion. Proposals 
may be for Lighting by Gas, Electricity, or otherwise, 
and may include also methods applicable to Raising 
Steam in Boilers and to Heating Iron Rivets and Scrap 
Iron for Forges. 

Pro Is to be delivered to the GENERAL 
MANAGER, not later than the 18th proximo, from 
whom further particulars can be ascertained on 
application. 

The Directors do not bind themselves to accent any 
proposal that may be made. 

Gloucester, 18th December, 1886. _N 275 


EAST INDIAN RAILWAY COMPANY. 


The East Indian Railway Company is prepared to 
receive 
x 
enders for the Supply and 

DELIVERY of— 

INDIA-RUBBER SPRINGS, &c 

BUFFER CASES and PLUNG E RS, and 

TURPENTINE, 
as per Specifications and Drawings to be seen at these 
Offices. 

Tenders are to be delivered in sealed envelopes 
addressed to the undersigned, marked “ Tender for 
India-Rubber Springs, &e. .,” or as the case may be, 
not later than One o'clock p.m., on Thursday, the 
20th day of January instant. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

For each Specification a fee is charged which cannot 
under any circumstances be returned. 

By order of the Board, A. P. DUNSTAN, 

Nicholas Lane, London, E.C., Secretary. 

6th January, 1887. N 36 





APPOINTMENTS OPEN. 


Mining Engineer and Mine 


MANAGER.—WANTED, for a Copper M 
abroad, a thoroughly skilled MINING EROINEES 
and MANAGER. Applications to be made by letter 
in the first instance, giving full particulars of ex- 
perience, age, terms, and references.—Apply to A. M., 
care of Messrs. Rosey & Co., Lincoln. N 320 


[rool Maker.—Wanted, by a 


Firm of Engine Builders, a thoroughly capable 
energetic MAN, to take charge of Tool Room; must 
be well up in universal milling, &c., making and 
finishing twist drills, cutters, an ‘all kinds of — 

tools. Permanent situation and g' wages 
suitable man.—Apply personally, or by ay eas 
full particulars of qualifications, to WILL as an 
ROBINSON, Thames Ditton, Surrey. 
PD aughtsman, ae 

Pago ! Marine Engine Work.—State 
age, salary, and experience, to THE CENTRAL 
MARINE ENGINEERING CO.,We ,West Hartlepool. N 338 


[2ughtsman Required by 


London Firm of Roof and Girder Makers.— 
State age, experience and references, and wages, to 
X. Y. Z., Offices of ENGINEERING. N 350 


Px periencedTraveller Wanted, 


accustomed to the uses of gas for heating, and 

gas engine work. Good salary and commission to 

Sie-chns man.—Apply, by letter, with references, to 
Z., 3, Goons Queen Street, ‘Westmineter. 

















SITUATIONS WANTED. 
Wanted, a Situation in a 


General Engineering Works, as Works 
Manager, Chief Draughtsman, or Works Engineer. 
Advertiser was 15} years with Nasmyth Wilson & Co., 
and 134 years with Ormerod, Grierson & Co., Man- 
chester; age 44.—Address, W. DAVIES, Douglas 
Avenue, Trafford Road, Salford. N 335 


cle entific Engineer, Assoc. 

M. Inst. C.E., M.I.M.E., &., DESIRES EM- 
PLOYMENT with Consulting Engineer or otherwise ; 
18 years’ varied experience of public works, machinery, 
&c., at home and abroad. Highest references.— 
Address, B. Sc., care of L. W. MARSLAND, 78, Grace- 
church Street, E.C. N 293 


P2ughtsman and Engineer 
WANTS SITUATION at home or abroad ; age 

26; good designer; moderate salary ; referencee.— 

CINTRON, 271, Commercial Rd., Peckham, S.E. N 339 


Wanted, Situation as Assis- 


TANT DRAUGHTSMAN. Has served 4} 
years in engineering workshops and drawing office. 
Moderate salary required.— Address, R. T. ROE- 
BUCKS, Wolverhampton. N 354 

















n Engineer of large ex- 
perience in the design, construction, and 
repairs of marine engines, boilere, &c., SEEKS an 
ENGAGEMENT as Manager of Works, or to overlook 
outside work.—Addrese, NEMO, 153, Gordon Road, 
Peckham, S E. N 845 





o Manutacturers.—Practical 
Engineer of 25 years’ experience and 10 years 
established in City of London, wishes to REPRESENT 
first-class Engineering Firm in London and Suburbs. 


artner Wanted, either in 
Mechanical or Financial Department of a 
Mechanical Business, in a seaport town of North of 
England, of twenty years’ standing, with a splendid 
connection. Capital required, £2000 000.— 
Apply, ENGINEER, SLavenuTER’s Advertising Offices, 
Newcastle. N 337 


Fer Sale, Manufacturing 
PREMISES, fn immediate possession, at 

Wallsend, with Steam Power, spacious Warehouses, 

Quay Frontage to River Speke 165 B.....J of of lease 

unexpired upwards of fifty 

Apply to Messrs. MATHER * 1 COCKCROFT Solieitors, 

Mosley Street, Newcastle-on-Tyne. N 895 





Wanted, Working Partner in 


an established Machine-making and general 
Engineering Concern in Leeds, owning patented In- 
ventions and doing large business, which is capable 
of extension with present plant. Practical man pre- 
ferred. Capital required, to £5000. Principals 
or their solicitors only treated with.—Apply to Mr. 
R. K. CALVERT, Solicitor, 16, Park Row, Leeds. N 324 








WANTED. &c. 


crap Iron.—Wanted, 


WROUGHT AND CAST.—STEEL, &c. 
ROBSON WALKER & CO., Manchester. 6631 


W anted, 8- Horse Engine and 


BOILER, MACHINE and HAND TOOLS, &c., 
in good condition; early delivery.—Address, TOM- 
KINS, 36, Endwell Road, Brockley, S.E. 8 


anted, equal to New, One 

Compound HORIZONTAL ENGINE, of 

250 HP. One Self-acting Screw-cutting LATHE, 25 ft. 

bed or thereby. One 3 to 4 cwt. STEAM HAMMER.— 

State. makers, where seen, full specifications, and 

prices delivered Glasgow, to ENGINEER, care 4 
Butters Bros., Crane Makers, Glasgow. N3 


Boller Wanted, about 30 ft, 


long, with two pele: to work at 70 Ibs. or 
80 Ibs. pressure ; Second- hand.—PECKETT & SONS, 
Atlas Engine Works, Bristol. N 328 


Punching Machine Wanted, 


to punch at one stroke 72 holes, }j in. diam., 
along one edge of steel plate 6 ft. 3 in. long by ,*; in. 
thick. Also GUILLOTINE SHEARS to shear same 
length and substance.—Price, with sketch of machine, 
to N 319, Offices of ENGINEERING. 


Tramway Engineers. — 


fe) 
= Good GROOVE CLEANERS WANTED.—Send 
particulars to AUSTRAL, Offices of ENGINEERING. 

N 349 


> 5 7) ; 
“ Hyngineering Wanted.—Se- 

veral Copies of JAN. land 15, 1886.—Address, 
with price, M 405, Offices of ENGINEERING, 35 and 36, 
Bedford Street, Strand, London, W.C. M 405 





























FOR SALE- 


or Sale, Half Share in 


PATENT for Propelling and Guiding Torpedoes 
any distance at great speed to any point desired, or 
would Sell the whole to a Company.—Address, = CG, 
Offices of ENGINEERING. 326 





ugs.—Screw and Paddle, 

of every foe, FOR SALE and CHARTER. 
—Apply, WATKINS & CO., 121, Fenchurch Street, 
London, E.C, 6524 


echanical Stokers. — Two 

Sets of Second-hand McDougell’s Patent 
MECHANICAL STOKERS FOR SALE, suitable for 
Cornish boilers 26 in. furnace tube; they are 
quite complete and in thorough working order.— 
Apply to W. J. FRASER & CO., Steam Boiler es 
98, Commercial Road East, London. 305 


Ghafting ! Shafting! Shafting! ! 


From ‘* MARKED BARS,” 9s. 9d. cwt.; also 

Steel Shafting to 8in. diam. ‘Couplings, Bearings, 
Gearing.— HENRY TITTLEY & SON, Engineers, 
6476 


Smethwick, _Birmingham. 
Tracings, 


p= wings, Plans, 

&oc., executed with Accuracy and ‘tch, on 
moderate terms, by MESSER and THORPE, Mechs. 
nical and mong J Draughtsmen, 8, Quality Court, 
Chancery Lane, W.C. 506 

M. and T. are thoroughly practical Engineers. 


oal-Saving Fire Bars. 
(Tenwick’s Patent.) 
GREAT ECONOMY IN COST and FUEL. 
ANDREW HANDYSIDE & CO., Limited, Derby. 
82, Walbrook, London. 6632 


Hgizes, Cranes, Pumps, and 
every Description of Machinery, LET ON HIRE 
for lecmuaen or permanent Contracts.—GLOVER and 
HOBSON, gineers and Millwrights, Albert Iron 
Works, St. James’s Road, Old Kent Road, London, 8.E. 
Telephone, 4664. 6157 


16 HP. Portable Steam 


ENGINE, Second-hand, FOR SALE; suit- 
able for a Builder, Contractor, or Brick Manufac- 
turer, &. — To view apply ‘at BARROWS and 
STEWARTS Engineering and Boiler Works, Banbury, 

xon. 503 


(flank Locomotives, 4 or 6 


wheels coupled. Specification and ee 
pre on to Main Line Engines.— fy > AW R. & W. 
‘HORN, LESLIE & CO,, Ltd gineers, New- 
castle-on-Tyne. See Advt. last week, page 10. 6156 


ocomotive Tank E 


always in stock or p 


























PULLEYS. See Illustrated Advertisement, page 33. 


Locomotive Tank En ngines for 
Main Line Traffic, Short sau. ag a 
Iron Works, Manufactories, &c., 





tonal 





Fr Sale, 45 HP. Cael 


Tandem Horizontal “oye a —- 
just completed, cylinders 16 in. an ameter, 
3ft. stroke. Price £420.—Apply, BUTLER'S PATENTS 
ENGINEERING CO., Vienna Chambers, Cardiff. M 808 


cy copes geo tt cll alias 
es, an a 0 curves 
heavy ients, ma; veboume be had at short notice 
from Messrs. BLACI , HA » and Co, Loco- 
oe _ and Stationary Engine Worke, — 
ead-on-Tyne. 1524 





Two Second-hand 


yer Sale 

TUG ENGINES, 30 HP. each. These engines 
have single cylinders 17 in. diam. by 16 in. stroke. 
Have been taken out of the steam tugs ‘‘ Ajax” and 
“ Trojan ” to make room for compound surface-con- 





Good offices in centre of City, and large wareh 
Address, IRON, care of Messrs. Dawsons, 121, Cannon 
N3 


Street, EO. 
A s Hy or General 
“ and PRIME COST CLERK to Engineer ; ex- 
perienced in office routine, and accustomed to work- 
men; good testimonials.—Address, Y. Z., Offices of 
N 329 


ENGINERRING, 
Mill- 





\ituation — Wanted, as 


wright in Mill or Factory ; good workman on 
wood or iron.—Address, H. H., 4, Victoria Cottages, 
London Road, Romford. N 322 


[ilectrical Engineering.— 

WANTED, to PLACE a YOUTH of 17 with a 
Firm where he can have practical instruction ; has 
already had some training in telegraphy and at the 
a no premium given and no remuneration 

expected. References unexceptionable. — Address, 
DELTA, care of ABBorTt's, Chengete, 3 E. BO. N 340 








PARTNERSHIPS. 


eatley Kirk, Price, and 


GOULTY. (Established 1850.) MECHANICAL 

_ ELECTRICAL VALUERS, AUCTIONERRS, and 

RBITRATORS, Albert Chambers, Albert 8q., Man- 

caer: and 52. Queen Victoria Street, London, E.C. 
Telegraphic Addresses : 

Manchester Office, Inpicator. London Office, INpDIcEs. 


Firms of Good 


Epgineering 

EPUTE, open to admit partners or desirous 
of selling outright, are requested to communicate 
with the undersigned, who have numbers of clientes 
open for such.— HEATLEY KIRK, PRICE, and 
GOULTY, 52, Queen Victoria Street, London, E.C, and 
Albert Square, Manchester. 6126 


artnerships. — Gentlemen 
ractical engineers) desirous of entering esta- 
blished Engineering concerns, are invited to commu- 
nicate with the undersigned, who have numerous bona 
fide establishments open to admit such. References 
are given and required.—WHEATLEY KIRK, PRICE, 
and GOULTY, 52, Queen Victoria Street, London, E.C. 
and Albert Square, Manchester. 


f I ‘o Civil Engineers in practice. 
—The undersigned INVITE CONFIDENTIAL 
COMMUNICATIONS from Firms, or Gentlemen of 
standing and repute, who are open to admit qualified 
Partners, or to sell outright. 
WHEATLEY KIRK, PRICE, and GOULTY, oni 
Queen Victoria Street,” London, E.C. 

















pw which we have fitted. The engines 
are in “go! working condition, and are fitted with 
link-motion reversing gear, gun-metal feed pumps, 
and thrust bearings separate from the engine bed- 
plates. To be seen at our Works here. Price £40 
each, nett cash.—ALEX. WILSON & Co., Vauxhall 
Iron Works, Wandsworth Road, London, S.W. 6362 


or * Sale, “Engineering.” A 
mplete set from commencement.—Apply, 

The PUBLI HER, 85 & 36, Bedford Street, Strand, 
London W.C. L474 


Fa Sale, a New Horizontal 


STEAM PUMPING ENGINE, mounted on 
strong Timber Trolley, capable of delivering 60,000 
gallons per hour. Price £150, or offer. 

A Gun-metal VERTICAL PUMP with ENGINE 
Combined, to work by independent steam or hand 
—. capable of delivering 26 tons per hour, 

Four all Gun-metal SHIPS’ MAIN PUMPS, each 
mounted on cast-iron base plate, with cast-iron A 
frame, fly and chain wheel and wrought-iron handles, 
to work from steam winch or by hand, eapable of 
delivering 23 tons per hour. 

A 6in. Single-Cylinder STEAM WINCH, second- 
hand, cheap. 

A & Jessop’s 8” No. 4 Double-acting DONKEY PUMP, 
new. £16, or offer. 

Illustrations and further particulars on application 
to N 347, Offices of ENGINEERING. N 347 


Steam Pumps.—Forty Heavy 
Steam DONKEY PUMPS, 700 gallons per hour ; 
equal to new; £12 each. Special terms to shippers 
pee others taking several.— A. VEREY & CO., 
Engineers, Dover. N 336 


Billast Wagons for Permanent 


WAY : 100 now ready for immediate DELIVERY, 
SALE, or HIRE.— Apply, MIDLAND RAILWAY 
CARRIAGE and WAGON COMPANY, Limited, 
Birmingham, N 831 


Tpthe for Sale Cheap. — 


Nearly new; 8in. centres, 8 ft. bed; screw- 
cutting, surfacing, and self-acting. Close to London. 
—W. BASHALL, 17, Bear Alley, Farringdon Street. 

N 352 


Gix Sheets of Illustrations of 


the INVENTION of the LOCOMOTIVE ; about 
200 figures, from No. 1, 1771 to 1884; price 5s. the 
set, post paid. —Address, THEO. WEST, N. eo 
Darlington. N 223 


illans’ Compound Engine 

FOR SALE, with feed pump, suitable for a 

7 or tug; L.P. cylinders 12}in., stroke 10i ot : 
I.HP. 120 when non-condensing.—Apply to WILLAN' 

and ROBINSON, Thames Ditton, Surrey. N 























Michinesy and Machine Tools, 


New and Second-hand, ready for DELIVERY. 
—Kight Lathes, 6in. to 12in. centres; 26in. centre 
Wheel Lathe, Wheel and Tyre-Ta; ping and Drilling 
Machine, Double-headed Keyway-Cutting and Groov- 
ing Machine ; Planing, Slotting, Drilling, Screwing, 
Punching, and Shearing Machines ; Four Steam Ham- 
mers, 4t015 cwt. each ; Two Boring Bars; Double 9} in. 
Cylinder Portable Engine; several Horizontal 
Engines ; tubular and vertical and furnace Boilers ; 
Steam Pumps, Steam Winches; 5-ton and 10-ton 
Overhead Travelling Cranes, 5-ton Loco. and 6-ton 
Steam Bogie Cranes, and a large quantity of steam 

wer users’ material.—Price Lists on application 
to E BECKWITH & CO., Machinery Valuers, oe 


land. 
Peckett and Sons, 
(Late Fox, Walker & Compy. ) 
LocomoTivE ENGINE BUILDER 
ATLAS ENGINE WORKS, BRISTOL. 
New Tank Locomotives ready for immediate delivery. 
Cylinders 14 in. diam., 20 in. Stroke, 4 wheels coupled 
” = ” o ” 6 ” 
” 

Several a in progress. These have been "specially 
designed for Collieries, Ironworks, Contractors, &c. 

— Prices, and Specifications upon applica- 


"Geveedianed Locomotive for Sale or Hire, in first- 
class condition. diam. stroke wheels cou led 
“ Annie,” cylinders 12 in. 20 in. 6 327 


aunch Engines tor Sale.— 
The following High-Pressure Launch Engines 
are in hand, and could be — on short notice :— 


Sineue-CyLInDER ENGIN 
it in. diameter, a in. 
4 4 








stroke 
” 
is _- © 
11 ” 
a ee Enerves— 
: in. diameter 6 in, stroke 
5 ” 
»” 


8 ” 


ane 


12 aioe & : 
The sizes 43in. and 6§ in. diameter are Admiralty 
patterns. 
COMPOUND SURFACE-CONDENSING ENGINES, 
— for ———_ —— Trawlers, Tugs, 
ters, or nap = esse! 
” "6 in, and _ in. diameter, — stroke 
7 i. ’ , 
a ES ae Se 
un a = ” = ” 


27 
All - ‘Co und Engines are fitted with Payton and 
Wilson’s Combe One Balanced and Double-Ported 
Slide Valves, = the larger one is also fitted with “i 
ag Valve G 


Vauxhal 
a Hata a San 











Jan. 7, 1887.] 
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AUCTION SALES. 


PRELIMINARY ANNOUNCEMENT. 
COLONIAL AND INDIAN ccs 
o Dvn bn Wili ” High a 
rtant Sale of Dynamos, ‘ lans’” High- 
TP gines, ** Field’s” Boilers, Shafting and —_ nee, 
Link and other Belting, Steam Crane, &c., 
Arc and Incandescent Lamps, and other Hioztctoal 
Plant and Instruments, &c. 


heatley Kirk, Price, and 


GOULTY, are aie by the Saonerant to 
the RoyAL CoMMISSIONERS, and also by Messrs. ELWELL- 
Parker, Limited, 

TO SELL BY PUBLIC AUCTION, 

At the South Kensington Exhibition, at an early date, 
THE EXTENSIVE AND WELL-KNOWN ELECTRI- 
CAL PLANT AND FITTINGS, 
lately used in lighting the Colonial and Indian Exhi- 
bition, South Kensington, including many Dynamos 
by the best makers, several thousand Incandescent 
and Arc Lamps, 30 or 40 miles of Cable, and other 

Electrical Fittings and Stores, &c. 

Full particulars will be found in the Catalogues, 
which will be issued shortly by WHEATLEY KIRK, 
PRICE, & GOULTY, 52, QuHeN VICTORIA STREET, 
Lonpow, E.C. TELEPHONE, 1533; TELEGRAMS: ‘‘INDICES;” 
and Albert Square, Manchester. N 332 





TABLES AND DIAGRAMS OF 


G witches and Crossings: A 


handy Platelayers’ Guide for the 4 ft. 8} in. gauge. 

Second Edition. Revised and enlarged, with the ad- 

dition of much useful information on the proper og 

of Switches, theshortest practicable Curves, &c., &c., by 

THOMAS SUMMERSON, 

RAILWAY PLANT WORKS, DARLINGTON, 

from whom it can be obtained. 
Price 2s. 6d., by post, 2s. 9d. 


Just Published, Crown 8vo. Cloth, 6s. 


n the Conversion of Teas 
INTO WORK. A Practical Handbook on Heat- 
Engines. By WILLIAM ANDERSON, M. Inst. C.E. 
With 62 Illustrations. [The Specialists’ Series. 
“A work which ractical engineers will find of the 
greatest value.”—The Scotsman. 


Crown 8vo. vo. Cloth, 68. 


ives of the Electricians. 


First Series. Professors TYNDALL, WHEAT- 
STONE, and MORSE. By WILLIAM T. JEANS. 
“Not. merely readable, but fascinating; and will be 
devoured both by young andold.”—Electrical Review. 
London: WHITTAKER & CO., Paternoster Sq., we 


6720 








PRELIMINARY ANNOUNCEME: 
COLONIAL AND INDIAN EXHIBITION, 
South Kensington. 
TO STEAM POWER USERS, popes ie 
MPANIES, ENGINEERS, AND 0O' 
IMPORTANT SALE OF HIGH- CLASS AENGINES 


AND BOILERS, &. 
Wh h 


eatley Kirk, Price, and 
GOULTY, are teatvanbed by Meme. Davey 
PaxMAN & Co., 
TO SELL BY PUBLIC AUCTION, 
at the South Kensington Exhibition, at an early date, 
THE WELL-KNOWN AND VALUABLE COLLECTION 
OF ENGINES AND BOILERS, &c., &., 
forming the Motive Power for driving the extensive 
Electrical Installation at South Kensington. 
Catalogues containing full particulars will be issued 
shortly by WHEATLEY KIRK, PRICE, & GOULTY, 
52, QuEEN Victoria STREET, LONDON, E.C. TELEGRAMS: 


“ INDICES.” TELEPHONE, 1533 ; and Albert Square, 
Manchester. N 333 





PRELIMINARY ANNOUNCEMENT. 
COLONIAL = INDIAN EXHIBITION, 
uth Kensington 
ata BUILDINGS, SHEDS, GUTHRIES, 
D OTHER ERECTIONS. 


Wheatley Kirk, Price, and 


GOULTY, are inatwested by J. Cuanason 
Humpurigs, Esq., 
TO SELL BY PUBLIC AUCTION, 
at the same time and place as the above machinery, 
NUMEROUS PORTABLE = BUILDINGS, 

AND GALLERIES, 
constructed of Corrugated poll sat Iron upon 
timber and iron framework of various dimensions, 
and suited for a variety of pu 

Catalogues containing full particulars will be issued 
shortly by WHEATLEY KIRK, PRICE, & GOULTY, 
42, QUEEN VICTORIA STREET, LoNvon, B. G. TELEGRAMS : 
- INDICES. ” ‘TELEPHONE, 1533; and Albert Square, 
Manchester. N 334 








PUBLICATIONS. 


PRIvATE Bit LEGISLATION AND PROVISIONAL ORDERS 
Will Shortly be Published. 
Use of 


Handbook for the 


SOLICITORS ge ENGINEERS 
PRIVATEACTSof PARLIAMENT and PROVISIONAL 
DERS 








in the case of Railways, Tramways, Gas and Water 
Works, Piers and ag nye and other undertakings 
f a like character. 
y L. LIVINGSTON MACASSEY, 
of the Middle Temple, Barrister-at-Law, and Member 
of the Institution of Civil Engineers. 
London: CROSBY LOCKWOOD & CO., 7, Stationers’ 
Hall Court, E.C., 





AND ALL Book SELLERS. N 304 
This day, crown 8vo, 4s. 6d. cloth (postage 5d.), 
afe Railway Working: a 


Treatise on Railway Accidents ; their Gian and 
Prevention. With a Description of Modern Appliances 
and Systems. By CLEMENT E. STRETTON, C.E. 
With numerous Illustrations and Folding Plates. N 342 
CROSBY LOCKWOOD & CO., Stationers’ Court, E.C. 


This day, crown 8vo, 3s. 6d. cloth (postage 4d.), 


[the Portable Engine: Its 


Construction and Management. A Practical 
Manual for Owners and Users of Steam Engines 
oe mA be caja Me apy ~ soa With 

rous llustrations and Folding Plates. N 343 
CROSBY LOCKWOOD & CO., Stationers’ Court, E.C. 


This day, crown 8vo, 8s. 6d. cloth (postage 4d.), 


xpansion of Structures by 
HEAT. By JOHN KEILY, C.E. With 
numerous Illustrations. N 344 
CROSBY LOCKWOOD & CO., Stationers’ Court, F.C. 
WORKS BY J. 8. JEANS 
Secretary to the Iron and Steel Institute. 


ailway Problems: an In- 


quiry into the Economic Conditions of Railwa 
Working in’ Different Countries, 8vo, 12s. 6d z 


es ust Published. 


Epgiand’s Supremacy: its 


Sources, Economics, and Dang: 
gers. 8vo, 8s. 6d. 
< To be commended without reserve, ”_Grap hic. 
A more 
—Engine: 











ns work it woulée be ditheult to 


find. ne 
st “ masterly r review. ”— Echo. 
Rook hing well repay careful perusal.”—Westminster 
London : LONGMANS, GREEN & CO. N 351 


Post Free 7d. 


A Summary of the New 


1883. 
(ot lene risa, By W. LLOYD WISE 


London), Fellow of the In- 
stitute of Patent Agents, M. Inst. M.E., M. 
Steel Inst., ee . bw aie » Assoc. Inst wan aii 
prin rom ENGINEERING. 
London : Offices of ENGINEERING, 35 & 36, Bedford 
Street, Strand, W.C. 4761 


(‘ ENGINEERING” SERIES.) 


In Two Votumes, HALF Morocco, Price £3. 
Imperial 4to. 


RECENT PRACTICE 
MARINE ENGINEERING, 


By WILLIAM H. MAW. 
(PARTIALLY REPRINTED from ‘“‘ ENGINEERING,”) 





Illustrated by ~~ Plates and 295 Engravings 
e Text. 





Comprises descriptions of all the leading types of 
Marine Engines constructed during the past ten 
years, together with illustrated accounts of other 
Machinery, such as Dredging Plant, Engines for Rope 
and Chain Haulage, &c. 





London: Offices of ENGmnggRiIne, 35 & 36, Bedford 
Street, W.C. New York: Joun Wiugy & Sons. 


[‘‘ENGINEERING” SERIES.] 
Demy 4to, price 30s. cloth, with 900 pp. and 833 Figures 


Pyectric Illumination: Vol. I. 


Epitep ny JAMES DREDGE. 
Contents : 1.—Electrical Units. II.—The Measure- 
ment of Electrical Intensities. I1I.—The Voltaic Arc. 
—The Mechanical Productions of Electrical Cur- 
rents. V.—The Theory of Dynamo-Electric Generators. 
VI.—Magneto and Dynamo-Electric Generators, VII.— 
Conductors. VIII.—Carbons, IX.—Arc Lamps. 
The Jablochkoff System. XI.—Incandescence Are 
Lamps. XII.—Incandescence Lamps. 
. APPENDIX: I.—Abridgments of British Patent 
Specifications from 1837 to 1872, on subject of Electric 
Lighting. II.—A classified list "ot English and Ameri- 
= — referring to the Electric Light from 1837 


lett Illumination: Vol. II. 


Demy 4to, price 30s. cloth. 900 pp. Illustrated 
by about 1,500 Figures. Contains: I.—Electrical 
Measurements. II.— Photometry. III.— Dynamo- 
meters. IV.—Recent Dynamos ani Lamps. With an 
Appendix containing profusely illustrated Abstracts 
of Specifications of all British Patents granted from 
January, 1873, to June, 1882, and having reference to 
Electrical matters. 

London: Offices of ENGINEERING, 35 & 36, Bedford 
Street, W.C. New York: JoHN Winey & Sons. 


Price 5s., cloth, 8vo, 


ow to Apply for a British 
PATENT under the Patent Act, 1883. A 
Manual of the amended Patent Law. By THOS. 
WILKINS, C.E. 
Published by C. GILBERT, Offices of ENGINEERING, 
35 & 36, Bedford Street, Strand, London, W. 


In cloth, Crown 8vo., price 8s. 6d. 


Locomotive Engine Running 


and MANAGEMENT. A Treatise on Locomotive 
Engines, showing their performance in running 
different kinds of trains with economy and d t 














Verlag yon JULIUS SPRINGER in Berlin N. 


e Metallhiittenkunde. 


1 
Dp} Gewinnung der Metalle und Darstellung ihrer 
Hagman auf den Hiittenwerken. Von CARL 
M. Bauwine, ordentl. Prof. der Hiitten- u. Probir- 
pete en d. k, k. Bergakademie in Pribram. Mit 371 
in den Text ——— Holzschnitten. Preis M. 16.—. 
geb. M. 17,20. g 


Fducation.—Choice of 5,000 


SCHOOLS (Gratis).— Army and University 
Tutors, or Families in England, France, Germany, 
Switzerland, &c. Prospectuses and reliable informa- 
tion forwarded gratis by Messrs. BIVER, Educational 
Agents, 298, Regent Street, London, W. —_Twenty- five 
Governess Pupils Wanted for England and Continent. 

N 346 





Verlag von JULIUS SPRINGER in Berlin N. 


D» Elektrische Beleuchtung, 


mit besonderer Beriicksichtigung der in os 
Vereinigten Staaten Nord-Amerikas zu Central Anlagen 
vorwiegend verwendeten Systeme. Im Auftrage des 
Magistrats der Kgl. Haupt- und Residenzstadt Berlin 
herausgegeben von Dr. Ernst Haars, ao. Professor fiir 
oman Physik am Kgl. Polytechnikum i in Dresden. 
Mit 93 in den Text gedruckten Holzschn. u. 2 Tafeln. 
Preis M. 8—, geb. M.9—. Zu beziehen durch jede 
Buchhandlung. k 


Verlag von JULIUS SPRINGER in Berlin N. 


De Steuerungen der Dampf- 
MASCHINEN, von Emit Bian, Maschinen- 
Ingenieur und Professor an der k. k. Staatsgewerbe- 
schule in Reichenberg. Mit 238 Figuren auf 30 
lithographirten Tafeln. Zweite umgearbeitete und 











vermehrte Auflage, Eleg.gebunden; Preis 10M. Zu 
beziehen durch alle Buchhand!ungen. 1 
MISCELLANEOUS. 





[the Pilsen-Joel and General 
ELECTRIC LIGHT COMPANY, Limitep. 
Contractors to H.M. Government. 
All kinds of Arc & Incandescent Lighting undertaken. 


For superiority of their Arc Lamps over all others, 
see the Bethnal Green Museum, and other places. 
Estimates Free. 





Offices and Works: 6618 
EpWARD STREET, HampsTgaAD Roap, Lonpon, N.W. 





Exaisition, 1887. Newcastle-on-Tyne, 46, Grainger St. 


Ross, M.I.M.E., 

® Member of the North of England Institute of 
Mining and Mechanical Engineers, &c., Consulting 
Engineer, Patent Agent, Machinery Agent, &c. 6653 


~j ohn Cochrane, Engineer, 
BARRHEAD, N.B., 
Advertises his STEAM ENGINES, STEAM 
HAMMERS, STEAM PUMPS, &c., in this Paper every 
Fortnight. Catalogues, "&e., ‘on application. 6502 





aterside Premises to Let, 

five minutes from Wandsworth High Street 

and Railway Station ; 500 ft. frontage to the Creek, 

six arches, each 50 ft. by 25 ft.; sheds and 2 acres of 

ground as a whole or part; rent very low.—Apply to 
Mr. FRANK HARDS, 8, Church Street, mes 

316 


oucester Wagon Co., Litd., 








GLOUCESTER. 
See Displayed Advertisement, page 15. 6464 
[the Midland Ry. Carriage 
AND WAGON COMP Limited, 


Manufacturera of RAILWAY CARRIAG ES, TRAM- 
CARS, WAGONS, and RAILWAY IRONWORK ot 
every "description. Wagons built for Cash, Deferred 
Payment, or Hire. E. JACKSON, aa 
ef Offices : MipLanp Works, BIRMINGHAM. 
Branch Works: ApBry Works, SHREwsBURY. £6867 
London Offices: Surrotx House, Lsunencn Pountwey Huu, 


the Ashbury Railwa Carriage 

AND IRON COMPANY ited) 
Openshaw, Manchester, 

eS of eve 
RAILWAY CARRIAGES 

WAY CARS, RAILWAY IRONWORK, 
and Wagon Wheels, Axles, Iron Roofing Girders, 
Turntables, Water Columns, Water Tanks, Pumps, 
Travelling and Fixed Cranes, Switches, Crossings, 
ko. Wagons built for Cash, or for deferred 
Secs Office: 5, Westminster —— 


[the Metropolitan Railwa ray 


CARRIAGE & WAGON COMPANY gy 
Saltley Works, Birmingham, Successors to 
JosurH Wricut and Scns, Manufacturers Pr Railway 
es, Tramway Cars, Wagons, and Railway 
tronwork "of every description. 

RAILWAY CARRIAGES and WAGONS built for 
CASH, or UPON DEFERRED PAYMENTS EX- 
TENDING over a SERIES of YEARS. 

A large number of COAL, rir peg BAL- 
LAST, and other WAGONS to be LET on H 

M y and Chief (ohana Wonres, 











odgkinson’s Patent Mechan- 


ICAL STOKER is the BEST a all whe fe rg 
HODGKINSON & CO., Liutrsp, O: achine 
Works, MANCHESTER. 6170 


(See Illustrated Advertisement on alternate weeks.) 


m. H. Hobson, Mechani- 


cal Valuer, Auctioneer, and Arbitrator, 
Suffolk House, Laurence Pountney Hill, London, po 








[»specting Engineer.—Mr. 
JOHN HART, Middlesbrough, Yorkshire, under- 
takes the INSPECTION of Rails, Fastenings, Sleepers, 
Rolling Stock, Bridge Work, Machinery, and all kinds of 
Steel and Iron ; first-class references; established —_ 
64 


r. William Tijou, C.E., 
M.I1.M.E., late Engineer of the Ekman Pulp 

and Paper Company, Limited, has RES SUMED general 
BUSINESS as C Iting and I ig Engineer, at 
Pinners Hall, 15, Great Winchester Strest. E.C. 6572 


Partridge and Cooper, 192, 


FLEET STREET, LONDON, Wholesale and 
Retail Manufacturing Stationers. Tracing Linen, 
Tracing Paper, Drawing Paper, Sectional Paper. 
Mounted Papers, Continuous Papers, Pencils, Pens, &o 
&e., , at reduced prices. Samples and prices free. 6131 











[»ventor or Owner of Patent 


of General Utility can have his interests well 
and quickly served by applying in tirst instance to 
PATENT, care of Lek & NiGuTINGALE, Liverpool. N 234 


Firiction of Slide Valves.— 


Payton & WiLson’s Patent Circular, Balanced, 
— Double-ported SLIDE VALVES Reduce Friction 





also directions regarding the care, management, and 
repairs of locomotives and all their connections, by 
ANGUS SINCLAIR, Member of the American Society 
of Mechanical Engineers, &e., &c. 

London : Offices of ENGINEERING, 35 and 36, Bedford 
Street, Strand, W.C.; and JOHN WILEY & SONS, 
New York. L 45! 


Demy 8vo. Price 1s., per post, 1s. 14d. Illustra 


[the Story of the Battle « of 


PORT ae A Chapter in the History of the 
Future. Reprinted from “‘ Engineering.” Published 
at 35 and 36, Bedford Street, Strand, V 0, and to be 
had at all Bookstalls and News Agents. 


Price 2s., Crown 4to., with numerous Illustrations, 


[the Autobiography of aWhite- 


HEAD TORPEDO, by ‘‘Guns.” Reprinted 

from ENGINSERING. 
London : Offices of ENGINEERING, 35 and 36, Bedford 
Street, Strand, W.C.; and J. Grirew & Co., 2, The 
Hard, Portsmouth. K 624 


Imperial 4to, price 5s. in paper covers, cloth 7s. 


[the Petroleum Industry of 


SOUTHERN RUSSIA. By CH. MARVIN, 
Author of ‘‘The Russians at Merv and Herat,” “ Re- 
connoitring Central Asia,” ‘‘The Russian Campaign 

the Turcomans,” "ko. (Reprinted from ‘‘ En- 


gineerin 
. » 35 & 36, Bedford Street, Strand. 











Offices 
Verlag von JULIUS SPRINGER in Berlin N. 


Hilfsbuch fiir den Schiffbau 


von Hans Jounow, dipl. Schiff bau-Ingenieur. 
Mit 26 Holzschnitten und 2 ements Tafeln. 
Preis geb. in Leinwand M. 16; in Leder M.18, Zu 








beziehen durch jede Buchhandlung. Pp 





, and effect a saving on the four follow- 
a > penne :—Ist. Saving of First Cost and Weight of 
Valve Gear. 2nd. Saving of Power required to actuate 
the Valves. 3rd. Saving of Steam, by having the 
Valves always tight. 4th. Saving of Time and Ex- 
pense by not having to examine the Valves so 
frequently. These Valves have now been in constant 
use since 1881, and several hundred Valves are now 
most successfully at work, giving results far superior 
to Piston Valves. All the Triple-Expansion Engines, 
and Compound Surface-Condensing Engines made by 
the undersigned, are now fitted with these Valves.— 
For further particulars apply to ALEX. WILSON 
and CO., Vauxhall Iron Works, Wandsworth Road, 
London, 3.W. 6629 


EMPLOYERS’ LIABILITY ACCIDENTS. 
ALL ACCIDENTS DURING EMPLOYMENT. 
GENERAL ACCIDENTS. 
RAILWAY AND MARINE ACCIDENTS. 
FIDELITY GUARANTEES. 
FACILITIES FOR BOILER INSURANCE, 


[the Em ployers’ Liability 
ASSURAN ~ CORPORATION —!. 
84 and by phe William Fully en Lond i 


Capital £1,000,000. 
Persons insured about 00, 

Names of workmen not required ; premium charged 
on total wages at 2s. oe and ‘upwards. 

Protection granted during issue of Policy. 

poe och ag for GungRaL Accipsnts with bonus 
on all 
Collective Agee Guarantee Policies for any num- 


ber of 
Appli sions for es invited. 
8. SEANLEY BROWN. 
General 





6113 
r. 





RIRMINGHAM. 
Branch Wagon Works— East Moors, Carpirr 
and Gruat Eastaan RatLway, Pararsoroves. —_500 


Burham Brick, Lime, and 


T ‘he 
CEMENT COMPANY, LIMITED, 
NICHOLAS — LOMBARD STREET, EG. 


NDON DspPorTs: 
BURHAM WHARF, BELVEDERE ROAD, 
LAMBETH, 8.E., VICTORIA WHARF, ANC DRAW. 
Doc , NINE ELMS, 8.W 
GALT BRICKS, Cornice Tiles and Tubes, 
Chimney Pots, Drain a &o. Grey Stone —_ 
Lime, fresh trom the mpany’s Kilns, delivered in 
barge-loads ~——— or by the van- load, &o., from 
the Company’s D a Plaster of Paris, PORTLAND, 
SHEPPY, and ROMAN CEM , a8 manufactured 
at the Com —— Works, Burham, on the banks of 
the River Medway, and at Murston, near Sitting- 
urne, Kent. 

Bricks, Tiles, &o., of any desi . 
GREAT CULAND OLIFF HYDRAULIC LIME. 
This Lime is perfectly hydraulic, of great strength 
and tenacity, it sets on under — and becomes 

very hard in a short tim 
PARR AND STRONG'S PATENT COMBINATION 
(See Builder, May 16th, 1868). 
fhe Burham Brick, Lime, and Cement Compeny, 
having been appointed sole manufacturers, are pre- 
~— to Su upply Tubes for the Cellular Walls, &o. 
Prices an rticulars forwarded on application. 
PETHER’S PATENT DIAPER BRICKS, 
manufactured only by the Burham Brick, Lime and 
ent Company. 
A great variety of designs are pared for di d 
surfaces, string courses, circular columns, window 
heads, &c.. to be sean at their London Depét. 629 


made to order. 
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RAINBOW'S PATENT 


Water & Liquid Ralser = 


Requires no Oil, Packing, nor attention. 


Cannot get out of order. 
"OA1}00A pus ‘dveyy ‘ejduis 
*porjdde oq uvo sdumng 40y}0 YoTYyM 0} Sesodand [8 oj eTqQuiINS 


Has no Valves, 


SUCTION. 
For Prices and full Particulars apply to 


5, & E. RANSOME & CO., 


10, ESSEX STREET, 
STRAND, LONDON. 








Ug SUISUApTON-UoN pUnodu09 


TOT Sule 40 TVEIN 


MACHINERY FOR STEAM YACHTS AND LAUNCHES. 
sasodind prey doy sau 


JOHN D. GAULDIE, 


BROOMHALL ENGINE WORKS, 
WEST SCOTLAND STREET, 


Bowlers! Boilers !! Boilers !!!| VULCAN ITE 


The Largest Stock in London of Cornish | 
or Vertical Boilers for Sale or Hire, from 2 to 30 horse 
Harsure Inpia-Russer Comes Co. 
Lonpon WareEHovusE: F. WINTER, 


wer.—F. BONE, South London Boiler Works, Long 
138, LONDON WALL, WOOD STREET, £.C. 


EBONITE. « 
JOHN NORMAN & CO. 


Be & Copper Boiler Tubes, | 
(LATE OF PULTENEY STREET), 


—MUNTZS METAL COMPANY, LIMITED, | 
French Walls, near Birmingham.—Manufacturers 0! | 

KEPPOCHILL ENGINE WORKS, 
GLASGOW. 


Solid Drawn Brass and Copper Boiler Tubes, Con. 
denser Plate and Tubes, a nee . ag! &e. 
- Rood 
Engineers, Millwrights, 
AND 
Boilermakers, 


London Agents, CHARLES MOSS & CO. 
MAKE 


Lane, London, EC. 
High and Low Pressure Steam Engines, 


IRON WORKING MACHINERY. 


Distilling, Refining, and Cooling 
Paraffin and other Oils. 
HYDRAULIC & FILTER PRESSES, 


Machinery for Degerming Maize for Brewers and 
Distillers, under Muir’s Patent. 

FLOUR, CORN, AND RICE MILL MACHINERY 
Roller Plant DS vee Rolls Ground 
and Re-Fluted.) 

SUGAR MILLS AND SUGAR REFINING PLANT 
WATER WHEELS AND GEARING 
For transmitting power. 

Woop, STonz, AND MARBLE CUTTING AND GRANITE 
POLISHING MACHINERY. 


LAND-ENGINE AND MARINE BOILERS. 


Malleable and Cast Iron 
TANKS AND CISTERNS. 
Plans for Buildings, Designs and Specifications for 


Machinery on the Newest and most ee = 
ciple made out when required. 











CRAIG & DONALD, 
TOOL MAKERS, 
JOHNSTONE, nesr GLASGOW, 


Makers of every Class of Toolfor 6560 
SHIPYARDS, GIRDER AND BOILER 
WORKS, atso For ROLLING MILLS. 


HASKINS, DAVIS & CO., 


ENGINEERS, 
114a, Queen Victoria Street, LONDON, E.C., 


194, WASHINGTON STREET, BOSTON, MASS., U.S.A." 


Undertake the INTRODUCTION of ENGLISH INVENTIONS and PRO- 
CESSES to the United States of America and vice versd, on fair and equitable 
also advise as to improving existing processes to increase production. 


STEAM = YACHTS 


LAUNCHES, BARGES 











terms ; 











xm sTock on PROGRESS. 


SPECIAL ADVANTACES FOR SHIPMENT 10 ALL PARTS OF THE WORLD. 


High Pressure and ‘Compound Surface Condensing 
Fugines — in — or Progress. 


BOILERS 


READY FOR 


IMMEDIATE DELIVERY. 


Stock and Price Insts on sean 


COCHRAN & CO., BIRKENHEAD. 


























PATENT AGENTS. 


PATENTS. 
Allison Bros., Patent Agents 


AND MECHANIC. AL DRAUGHTSMEN, 

52, Chancery Lane, Holborn, London, W.C. British, 
Colonial, and Foreign Patents obtained. Searches 
made, Designs and Trade Marks registered. 6134 


atents.—Mr. E. P. Alex- 


ANDER, Fel. Inst. P.A., of more than thirty 
years’ practical experience in patent matters, under- 
takes all business connected with BRITISH, COLO- 
NIAL, and FOREIGN PATENTS, and REGISTRA- 
TION of DESIGNS and TRADE MARKS at moderate 
charges. OFFICE for PATENTS, 36, Southampton 
Buildings, London, W.C. 585 


Breve; E. G., Fel. Inst. P.A. 


Office for Patents, NePaees and Trade Marks. 
Established 1844, 
The “‘ Inventor’s Manual,” post free. 6415 
BREWER & SON, 33, Chancery Lane, London. 


PATENTS, &c., ACTS. 
W mM. 


Brookes and Son, 

PATENT AGENTS. 
and 56, CHANCERY LANE, LONDON, W.C. 
(Established over 30 years.) 3529 


ravens Patent Office, Leeds. 


—All branches of business connected with 
Letters Patent for Inventions, and the Registration 
of Designs and Trade Marks transacted at home and 
abroad. TERMS MODERATE. Circular of Informa- 
tion Gratis.—Address, Messrs. T. E. CRAVEN and 
SON, Consulting Engineers and Patent Agents, 24, 
Vv ictoria Chambers, South Parade, Leeds. 873: 33 


ruikshank and Fairweather, 
Fels. Inst. Patent Agents, 


62, St. Vincent Street Glasgow, 


Obtain British & Foreign Patents at moderate charges. 


o Inventors. — Harris and 
MILLS, Patent Agents, 23, Southampton Build 

ings, London, W.C., Established 1866, UNDERTAKE 
all BUSINESS connected with patents in the United 
Kingdom, the Colonies, and all foreign countries. NINE 
MONTHS’ PROTECTION £4 4s. Attendance in the pro- 
vinces at moderate charges. A Chart of 187 Mechanical 
Motions, with description of each, post free ls. 6532 


[nventors’ Patent Right Asso- 


CIATION, Limited.—British, Foreign, and Colonial 
Patents obtained under competent Scientific and Legal 
advice. Designs and Trade Marks a Hand- 
book gratis. AMBROSE MYALL, C.E., 6211 

_ 21,  Cockspur Street, London, S.W. Manager. 
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P. Jensen, M.I.M.E., 


lig 
M F.LP.A., of more than twenty years’ experience 
in British, Colonial, and Foreign Patents, Trade Marks, 
and Designs. Full particulars on application.—Office 
for Patents, JENSEN & SON, 77, Chancery Lane, 
London, W.C. 6460 


Protection for Inventions 


SECURED by Letters Patent at a trivial cost 
under the New Act. Designs and Trade Marks regis- 
tered.—R. E. PHILLIPS, M.I.M.E., Patent Agent and 
Expert, 70-72, Chancery Lane, London, W.C. 6292 


phillips and Leigh, Patent 


Agents, 22, Southampton Buildings, Chancery 
Lane, London, W. ¢. Immediate Protection obtained 
for Inventions, Trade Marks and Designs in all 
Countries. TELEPHONE No. 2791. 6425 


T’phone No. 169. Tele. Address : ‘‘ Invention, London.” 


[the New Patent Law.—To 


Inventors. GENERAL PATENT OFFICE. 
Established 1838. G. F. REDFERN, 4, South Street, 
Finsbury, London ; also at Paris and Brussels. Pro- 
visional protection £3 3s. French Patent £7. Bel- 
gian £3. Circular gratis. 2999 


Patent Office, Glasgow.—-W. 


R. M. THOMSON & CO., 96, Buchanan Street, 
The INVENTOR’S GUIDE, a complete Handbook on 
Patents, Designs, and Trade Marks, may be had 
gratis. 5987 


atents.— Messrs. Vaughan 


and SON, British, Foreign, and Colonial Patent 
Agents, 57, Chancery Lane, C., transact every 
description of business connected with Letters Patent 
for Inventions. ‘‘A Guide to Inventors” free by “7 
Established 1853. 


Vauxhall Donkey ram— 


10,000 of these well-known Pumps have now 
been manufactured at our own works and sold by us 
during the last nineteen years. These Pumps still 
maintain their position in regard to price, efficiency, 
and quality, against the numerous competitors which 
have from time to time arisen since their first introduc- 
tion. A large stock is always on hand from which 
orders can be acy seg executed.—ALE X. bety ~ 
and CO., Vauxhall Iron Works, London, S.W. 


























Illustrated Descriptive 
Pamphlet, with numerous 
Testimonials, supplied on 

application. 


VORTEX TURBINE. 
GILBERT GILKES & CO., 


(Late WILLIAMson Bros.) 


-K BEND AL.-— 











GLASGow. 6374 


WATERSIDE PREMISES AT BIDSTON WHARF. 
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MACFARLANES 
CASTINGS. 


See Illustrated Catalogue, 0 containing 6500 Illustrations 


wl Macfarlane’s Conpuctor Pirzs, for Rain-water, Stove, Soil, 
and Ventilating purposes. Plain and ornamental, 

[| Macfarlane’s Eave Gurrsrs, r vs Rain-water, Building 

i Cornices, Boundary Walls, Sheds, Valley Roofs, Water 
Conduits, ce. 

Macfarlane’s Terminas, Finats, Crosses, BANNERETS, WEA- 
THB&@-VANES, FLAG-STAFFS, BELFRIES, &., in every ‘Style. 

Lh} Macfarlane’s Ramime, Crestine, BALconres; FRinze 

: ALTAR, SORBEN, GALLERY FRont, and Toms Rais, &e. 

Macfarlane’s Conumns, Pruasters, BRrackrts, SPANDRILS, 
VERANDAHS, PorcuEs, ARBOURS, CONSERVATORIES, &c. 

Macfarlane’s Lamp Piuuars, STANDARDS, and BRACKETS, for 
Streets, Squares, Gateways, Stations, , &e, 

Macfarlane’s Drinkiwe Fountains, for Streets, Schools, 
Squares, Parks, Gardens, Stations, Market -places, de. 

Macfarlane’s Urinais, in Cast Iron, for Streets, Courts, 
Schools, Railways, Factories, Public Works, and Insti- 
tutions, 

Macfarlane’s Water Ciosets, in Cast Iron, for Schools, 
Railways, Factories, Public Works, and Institutions 
generaty. 








Ornamental Castings of every Description. 
TWO GOLD MEDALS CALCUTTA EXHIBITION. 


| WALTER MACFARLANE & CO., 


Architectural, Sanitary & General Ironfounders, 
GLASGOW. 


LINDSAY BURNET & 60 


GOVAN, GLASGOW. 


Specialty—HIGH-CLASS 
BOILER WORK. 


Pressures up to 2001b. 
for Triple and 
Quadruple Expansion 
Engines. 
=4 Standard Lists of 
Smaller Sizes, 
several of which are 


always in stock 
and in progress. 
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HYDRAULIC 
FLANGED PLATES. 


Boilers Shipped in 
Pieces, 


SPECIAL CODE. 


TELEGRAMS: 
“BURNET, GLASGOW.” 


LONDON — 62, LEADENHALL STREET, E.C. 


LLEWELLINS & JAMES, 


-BRiIisSTOL, 
Engineers and Brassfounders. 


SOLE egy 


LANDERHOHN 
AND NELSON’S 


PATENT 


Self-Closing 


WATER 
} GAUGE. 


The Most Reliable 

Invention offered 

tothe Steam-using 
Public. 


THE CHEAPEST IN THE MARKET, 











PATENT 


Sight-Feed 


LUBRICATOR * 


AND THE 
World-Renowned 


CLEMENTS’ 
PATENT 


LUBRICATOR 3 


PRICE LISTS ON APPLICATION. 


S LANDERHOHN & NELSONS ¢ 

Ns — PATENT — Z 

S LLEWELLINS & JAMES 
SOLE MAKERS 





5744 








T= alloy is an improved brass, hard, durable, and strong as mild steel, possessing a beantifa) 


gold.n colour; when melted it produces sound castings of fing grain ; it can be : a 
a < 


forged hot and cold, and takes a very high polish. 





OELTA METAL I8 BEING LARGELY USED 


ALBA WOE BrIOoE, 
0, CANNON STREET, 6451 








Tae DARLINGTON STEEL & IRON GO., Lro. 





BESSEMER STEEL RAILS from 10 to 100 lbs. per yard, 


STEEL AND IRON FISH-PLATE 
PATENT FLEXIBLE, OLIP, ANGLE, AND OTHER SEOTIONS 
—— STAMPED AND ROLLED STEEL SLEEPERS.—— 


‘STEEL TRAM a TEES SPECIALITY, 


STEEL ANGLES, TEES, CHANNELS, 


BULBS, and BARS of other SECTION S, 


For Shipbuilding and Constructive purposes, 
Guaranteed, if required, to stand the Admiralty or Lloyds’ Tests, 
SOFT AND HARD STEEL BILLETS, BLOOMS, &c. 


LONDON: 3, VICTORIA ST., WESTMINSTER ABBEY 8. W. 
Mr, A. G. BROWNING, Agent, 


Offices jwaxonditie 37, SORPORATION 





STREET, 
5468 








SPECIALITY 


LATHES 


SMITH & WILSHAW, 
| HALIFAX, ENGLAND 
: Makers of all kinds of 
Improved Self- § 
ct Sr Cutt, 


For Foot or Power. 














Se 
. WITH COVERS REMOVED.) 
PATENTEES AND SOLE MANUFACTURERS: 


HIGGINSON & CO., LIMITED, 


MERSEY STREET, LIVERPOOL. “™ 
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WIRE-BOUND HOSE. 


HER MAJESTY’S ROYAL LETTERS PATENT. 


WE beg to call attention to the material differences of its construction over every other 

form of Hose, also to the important fact that it is constructed without India Rubber, ane 

it is equally serviceable as a Suction or Delivery Hose. Our Hose is composed rigs Be 

Oils, and is improved by being brought in seataah with oily or greasy matters, w 

prove so destructive to all makes of — es will wear longer than India Rubber ; 3 
oes not 


AMONGST ITS MANY USES ARH THE FOLLOWING: 
As AS 


SUCTION HOSE. DELIVERY HOSE. 
For Traction and For the previous 


mentioned Pumps, 
Ploughing Engines, Also Street 
Water Carts, Washing, Cattle 
Manure Pumps, Tar Yard and Carriage 
Pumps, Oi! Pumps, 


Washing, Steam 
Contractors’ Pumps, CraneSupplying,and | 
&. 


r for conveying Gas, | 
E Oily or other Greasy 
Also Fire ntetal : Liquids. 


W. H. WILLCOX & COo., 
MANUFACTURERS OF ENGINEERS’ STORES, 
36, SOUTHWARK STREET, LONDON, S.E. 


Works :—EWER STREET. 6598 








THE INFLUX avtomaric 


RESTARTING INJECTOR 


STEAM 
IN GUN METAL OR CAST IRON CASE. 
Will Lift 20 ft. if required. 


These Injectors still maintain their superiority 
over all later imitations and are admittedly 
the best, because 
They are the only Automatic Injectors with 
Fixed Nozzles. 


7) 
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OVERFLOW 





Send for New Lists and Terms to 


HOLDEN & BROOKE, 


ST. SIMON’S WORKS, 


SALFORD, MANCHESTER. 
IMPORTANT TO SHIPOWNERS ! | 


PEEP wares HEATERS preserve Boilers, 
HED-WATER eee TaeS increase convection. 
main 


DELIVERY 











FEHD HEAT ith high-p xeon Eo eae it 
BRS wi eam are a necessity. 
No Steamer should be wit. out a a FHED HEATER. 


** COMPACTUM ” 
FEED-WATER 
HEATERS REQUIRE 
NO SPECIAL 
PUMPS. 
HICH TEMPERA- 
TURES OF WATER 
DO NOT AFFECT eines ‘e. wae ss 
EXISTING PUMPS. * CONDENSER a be STEAM 
HEATER 
Before ordering, ask for details and reports re the “COMPACTUM " Machines. 
HIGHEST AWARDS WHEREVER eee 


orking Pressure, 
Details uired for sending quotation { I. HP. and 
ses $ { ie of Feed Pipe. 


THE “COMPACTUM” FRESH- WATER DISTILLERS 


are more extensively used than any other make, and are lees expensive to fit. whose efficiency increases wi 
increase of steam-pressure. As su; t's Hs Gace the DUKE OF SUTHERLAND. KG. ners of aye stem yacht 
Above are approved by Board of and are on the Admirai Write te: Particulars am d Prices to— 


JOHN KIRKALDY, Engineer, 


Contractor to the Admiralty, the Indian Government, H.M. Transport Sransport Departament, the Spanish Ginette, &o. 


40, WEST INDIA DOCK ROAD, LONDON, 60 
TELEGRAPHIC ADDRESS; “ COMPACTUM, LONDON,” 








A SPECIAL FEED- 
WATER HEATER 
FOR TRIPLE- 
EXPANSION 
ENGINES AND 
OTHER VERY HICH 
PRESSURES. 


DIRT ARRESTER 


SHSTESER | 





sagt 





tht ne ii 
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For Textile and Ohemical Manufacturers. 
Engineers, Contractors, Dyers, 'a, Paper Makers, Millers, &c., &c, 


STEAMSHIP, mALv AY, AY, THURGRAPH, Agrioultural, and other Technical Purposes, 
MANUFACTURED BY THE 


NORTH BRITISH RUBBER CO., Limited. 


Manufactory: CASTLH MILLS, EDINBURGH. 
WAREHOUSES: 67, Moorgate Street, LONDON. 6, Charlotte Street, MANCHESTER. 


IS & 16, 
Oswald Street, GLASGOW. 


2661 








International Inventions—GOLD MEDAL—Exhibition, mpss. 


Fast Ferry Road Engineering Works Co., Limited, 


MILLWALL, LONDON, E. 


HYDRAULIO ENGINEERS, 
SOLE MANUFACTURERS OF — 
Parkes's Patent ue Ss 


Machines, ( 

















=". G. BONES PaTENT 


COMPOUND TUBULAR CORNISH BOILERS. 


We beg to call attention to the sizes and power 
of these Boilers, showing the small amount of 
space they occupy— 
we long, 5ft. . diameter, 20 horse- power. 

5ft. 6in, an 30 
” 
” 
” 
” 
” 
” 


» 100 
Testimonials and Prices on Application. 


South London Boiler Works, Long Lane, silo: Lond 


A LARGE NUMBER OF PRACTICAL MEN KEPT ON HAND SPECIALLY FOR BOILER REPAIRS. 651 


BRIGGS BEOS. 
(Late Joseph Briggs, Engineer in H.M.R.N.), 


Patent TUBULAR STEAM & HYDRAULIC 


PACKING MANUFACTURERS, 
MOOR END, HUNSLET, LEEDS. 
pete Care hanes Tubuls Cove or Bing & Y 


B. © is the wire | ee 
D is thepiston rod, E isthecylinder cover. 


Telegraphic Address—'‘ PACKING, LEEDS.” 


HANSONS cu 


Steam Pumps, Steam Engines, Steam Winches, 

Steam Dryers, Steam Traps, Steam Reducing 

Valves, Steam Purifying Apparatus for Boilers, 
Water Engines and Hoists for Warehouses. 


WILLIAM HANSON, 
QUEBEC Works, BRADFORD. 


BRONDON OFFICH: 37, WALBROOE. 


70 
































See Wustrated Advertisement Dec. 31st, page 41.) 
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SY ss. E. NORRIS & CO. 









LEATHER FIRE HOSE, 
Pump and Hydraulic Leathers, &. 
HICHEST AWARD’INVENTIONS EXHIBITION, 1885. 


OLDEST MAKERS IN EUROPE. 


ASBESTOS 


PACKING, peta nan So ye & BUBBER 


Best Quality 7 FIREPROOF PAINT 28 Se pest 


Boiler Incrustation Preventive and Paren-sne 
Covering, &c. 


JAMES WOTHERSPOON & SONS, 


GLASGOW. 6140 


EMERY AND 
EMERY CLOTH 


Manufactured by 
ACTON & BORMAN 


18 UNSURPASSABLE. 6180 
72. SHOH LANH, LONDON, 
FOR PARTICULARS OF 


BRICK & TILE MACHINERY, 


a BRICK PRESSES AND 

fila, ~=PATENT DRYING SHEDS 
For home use & for exportation 
= apply to the 


















— PATENT 
Brick Machine 

Sos MPANY, 

= 6487 MIDDLESBRO’ 


A GEN T WANTED, 


In all Towns where not represented, for the Sale of 
LEATHER MACHINE BANDS, Hose Pipss, and all LEATHER 
Goops FoR ENGingERs’ Use 





also 
SHAFTING, PLUMMER BLocks, CoupLines, HaNaers, &c. 


JOHN JARDINE, “™ 





DEERING ST. WORKS, NOTTINGHAM. 
Building Foo tires 
SAE ves, 8 I, Us under 


Chemical Papers Co., 
Legh. ping teas oem oe 
Paper for dam) damp walls, For 


Paper. Saat tnies f 


Materials, BELVEDERE ROAD, LONDON, 8.3. 6402 





HODGKINSON & CO.’S 


HAND-MADE PAPERS 


Drawings, Specifications, Account Books, &c 


The most suitable for Engineers and others, 6457 


CAN BE OBTAINED THROUGH ALL STATIONERS. 


GREAVES'S BLUE LIAS LIME 


And PORTLAND CEMENT. 
GREAVES, BULL & LAKIN 


aay pa at eden a ee and Lias Cement to 
ony Pkt eats ~ SAAT and to 
and boat direct 


Stockton, Wilmoote, and Harbury Works, 
Chief Offices: WARWIOK. 
Depots: WORCESTER 


WHARF, BIRMINGHAM. 
18, SOUTH WHARF, PADDINGTON, W. 6364 | _ 





Estasiisuxp 1887, 
ALEX, iX. ROWAT & a 00, 
25, Candleriggs, Glan Glasgow 


MANUFACTURERS 0 

WOVE WIRE D WIRE RE WORK 
every 

Beiler Tube Brushes 














| ESTABLISHED 1788, 


HEPBURN & GALE, Limited, 


TANNERS & MANUFACTURERS OF 


LEATHER MACHINE BANDS, HOSE PIPES, 
WATERPROOF PUMP LEATHER, 


AND ALL LEATHER ARTIOLES FOR ENGINEERS’ USE. 


LONG LANE, SOUTHWARK, LONDON. 6210 
Continental Agents—THOMAS BAINES & SON, 68, Queen Victoria Street, E.O. 


LeRoy s 
IMPROVED PATENT NON-CONDUCT ING COMP COMPOSITION 














: 


AL, INVENTIONS EXHIBITION, 


‘cane ane MARK. EROY & co., 
Gray St. near Philpot St., Commercial Road, LONDON, B. 
And Griffith Street, Lower Broughton, Manchester, 


EMERY & EMERY CLOTH} 


SILVER MEDALS INTERNATIONAL HEALTH (1884) AND 
INVENTIONS (1885) EXHIBITIONS. 











W.J. DAVIES & SONS 


109, by mae Sr., 
6184 








Vegetable Pulp, 


MATTHEW KEENAN, Sole Manufacturer, 
ARMACH WORKS, TREDECGAR ROAD, NORTH i BOW, prseane = 


JOHN OAKEY & SONS, 


GENUINE EMERY, EMERY WHEELS 
EMERY CLOTH, For all Purposes, 


























Wellington Milly nop AHASS PAPER, we 
LONDON, SB. BLACK LEAD, &c. 








T. LARMUTH & Co., 


Eneingsrs, Satrorv, MANCHESTER, 


SOLE MAKERS OF 


BIRNAYS’ PATINT 


andorra STEAM PUMPS, 


| HORIZONTAL 
Dinset-ieting, with vir wheels, are the best for Boller ? 
g and all Pumping purposes. 
~ SILVER PB nig International Inventions Exhibition, 1885. 
PRICH LISTS FREH BY POST. sz 
London Agent: Mr. W. T. PARRACK, 171, Queen Victoria St., B.C. 

















Homma Phen 
Lieut Dasse! STRAMERS 
LIGHT Draught Stern 

Twin and 

Wood, een 





Wheel, (COAST and shi Life Boats, Yachts and 
Pleasure Boats of ¢ Pent, ae 


Admiralty, 
SPEED « and DRAFT GUARANTEED. partment, Royal ecicsarm Life Boat x fed 
Life Pinnaces, Cutters & Launches | tion, and Foreign Governmen 6199 


Screw Steamers and Barges, in 





NORWAY YARD, LIMEHOUSE, and BRITANNIA YARD, MILLWALL, “LONDON, E. 


;| CombsTannery , Stowmarket. 


NON-CONDUCTING Sr iets mega 
—W when dry, |% 









Price Lists and Terms on application, \\° 








Pipes, &c. fi, A‘ 
It prevents the radiation of | §\V// a NS 


KEENAN’S s°S12, curtis 
PATENT Se ereaes — 


The Strongest in Use—always Soft—Seldom Break. 


SUTCLIFFE BROS.,” 
ATLAS WORKS, Godley, MANCHESTER. 


JAMES GOODWIN AND zenrah 








and 
every 
opt don of rr for ries, Iron Works, &c, 
for Engineers and Tool 
A of Iron and 
fy Roofing and Buil and General 
i ance 2247 


Work. ange Won babys 
Works 
Shipping Ports: tyr ry Greeneck, Leith. 


ETALON PATENT MECHANICAL 


TELEPHONE. 


Price 63/- per complete Set. 
Dzsoniptive CrrcuLars Post FRex. 


THE KINETIC ENGINEERING COMPANY 


89, ST. MARTIN'S LANE, W.C. 5902 


Pile Shoes 


Chilled Points, 


PILE WORK 


Of every description. 











PRICES AND TESTIMONIALS 
ON APPLICATION. 


Copley & Co, 


ENGINEERS, 6023 








MIDDLESBROUGH, 
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QUALITY GUARANTEED. - 


“ SPECIALTIE 


 |punear & RUST 








APPLY TO THE 


Yorkshire Crucible‘ Steel Casting Foundry 


6510 


DEWSBUF RY | ROAD, “LEEDS. 






CALCUTTA EXHIBITION.—2 First Class Certificates & 2 Gold Medals, & 2 First Olass Certificates & 2 Silver Medals. 


RUSTON} ‘PROCTOR & C° LINCOLN 


1SBee MAKERS 





4H | . \' =3 ae WW 
. iy | Pr BE DZe 2 NAVVIES 


e JE = a8 Via] i? SOLD. 


E. 


innit 


. 


ON’ S ‘PATENT STEAM NAVVY. 


Unapproachable by any other machine for handiness and efficiency in work. 
Requires two men and a boy to drive the Engine and guide the Machine ; excavates and delivers in trucks the hardest clay and material 
known (not bei nN at the rate of from 400 to 600 cubic yards per day.—Full details, mB rices on application to _5804 


SHEAF IR WORKS, LINCOLN; OR 20, BUDGE ROW, ONDON. 








W. S. CUMMING, 


BLACKHILL DOCK, 
Monkland Canal, GLASGOW. 


Ketablished over 30 Years. 





Yachts, cikosttn Tues, Makers: 
Barges, and Light Draught Vessels of 
all descriptions, built in Iron, Steel, 
or Wood complete, or shipped for 
transmission abroad. 5983 


PRICE'S 


THAMES AND MERSEY 


LUBRICATING OILS. 





Mark. 








PRICE'S SPECIAL GAS ENGINE OIL, 
Strongly recommended by Messrs. 
OrossLey Bros., Lrp., MANCHESTER, 


PRICE'S COMPOUND ENGINE OIL, 


For Marine Engines and Locomotives. 


PRICE'S SHERWOOD SPERM OIL, 
For General Machinery. 


PRIOR’S CYLINDER OILS. 
PRICE'S BELMONT SPINDLE OIL. 


PRICE'S RANGOON OIL. 


. . Aa recommended by 
THE WAR OFFICE AUTHORITIES, 




















* For the preservation of Saat, Arms and| 
>. 


Articles made of Metal from oxidation.” 





Price Lists on application to 
PRICE'S PATENT CANDLE OOY., LIMITED, 
BATTERSEA, LONDON, 6414 
BROMBOROUGH POOL, LIVERPOOL, 








SMITH BROTHERS & CO, MACHINE TOOL MAKERS 


Kingston Engine Works, G GLASGOW. 
fem HYDRAULIC ACCUMULATORS, 
RIVETTERS, shi 










“4 Plate- Set ee Rolls. 


EDWARD HAYES, Engineer, STONY STRATFORD. 


(LONDON OFFICE: e GREAT ST. HELENS, E.0.) 
vf a} MACHINERY 


Punching and Thtictar Machine 


Plate Stratabtesing + Mashing, with 7 Rollers. 











STEAM constructed for Boats 
LAUNCHES belt dared 
Speed trom 10 to 25 eect ENGines and Boilers 

miles perhow, _=——! > kept in Stock. 


BUILDER OF STEAM TUGS AND PAUNCHES. 


Speciality in Small STHAM TUGS for towing Barges and Lighters. 


GEORGE SALTER & Co. 


WEST BROMWICH, 


MANUFACTURERS OF 
SPRING BALANOES, ROASTING JAOKS, 
BOURDON’S, SCHAEFFER'S, & SILVESTER’S 
PRESSURE GAUGES, 
COLLIERY SIGNAL BELLS, RASTRICK'S TUBE SCRAPERS, 
OONIOAL, SPIRAL, and all kinds of OOILED SPRINGS made to order 
Locomotive Balances. Thackray Spring Washers. 
DYNAMOMBETHRS 
For Testing Strength of Wire, Rope, Cement, Cloth, de. 
GOODS SUPPLIED THROUGH ALL MERCHANTS AND FACTORS. 



























BCURDON GAUGE 





VALVE SPRING 











POPeeErErireryl 
TT: 


TEFL ARAL TARR RLRRELA REREAD 





CONICAL 









‘T1398 TWNIIS B AU3IT109 SIHIVE 








ww 
COLLIERY BALANCE 
wp TtozTons THACKRAY WASHER 





DYNANONETER FOR TESTING WIRE.ROPE.CEMENT . ETC 





QASTRICKS TUBE SCRAPER 
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SPECIALITIES : 
CRANES, 
TRAVELLERS, 
WINDING ENGINES, 


HOISTS, 
WwiNncoHtEs, 
—PUMPS,— 
MiLGT HNGINES 


COLLMANN’S PATENT VALVE GEAR. 
Cheapest and Most Efficient Crane in the Market. 


ALL OUR CRANES HAVE TWO CYLINDERS AND 
Link REveRsING MOTION. 


























SEND FOR ILLUSTRATED HANDBOOK. 6320 


J. JESSOP & SON, 











Of these Cranes were supplied to 
the Contractors for the New Dock 
Works, Tilbury. 














LEICESTER. 







Buckau-Magdeburg (Germany), 


Constructs—as principal Specialty since the year 1862— 


Portable Steam Engines @ 


z : With Multitubular Boilers and Removable Fire-box, 
On his own approved shi either on wheels or on supporting feet for stationa 
regulated by hand or automatically. 


Compound Portable Steam Engin 


WOLF, 


work up to 50 HP. with veuhiie expansion, 


SO 
es, 


Of own construction, unsurpassed up to the present day, with and without condensation, on Wheels up to 50 HP., 
on Supporting Feet up to 120 HP. 


Employed ~ extraordinary success for Agricultural and Industrial purposes of every description, viz. : 


Saw Mills, Corn Mills, Brick 


ilns, Cement Factories, Dairies, Tan Houses, Pumping and Hauling work, &c. ; also much in use for Electric Light. 


Wolf's Portable Steam Engines showed a, = the Smallest 


ption of Fuel he all the Competitive Trials which, up to 


Consum: 
resent, have taken place in Germany. 


On rr, = the Official experiments made in Berlin, in 183, the consumption was for a :— 


HP. Portable Steam Engine, for Agricultural 
50 HP. Compound Portable Steam Engine, with 


Senbendinn se 


en kilogrammes * coal, equal to 4,25 Ibs. per hour and brake horse-power. 
” ” 2 93 ” ” 


PRICE LISTS AND FIRST-CLASS REFERENCES ON APPLICATION. 













Telegraphic Address, ] 


JOHN H. WILSON & 60, 


SANDHILLS, LIVERPOOL. 


[“‘ Engineers,” Liverpool. 





PATENT CONCRETE MAKING MAGHINES 


(CAREY AND LATHAM’S PATENT), 





The ONLY MACHINES that MEASURE and MIX the 


MATERIALS MECHANICALLY. 





ing out 5 to 70 cubic yards per hour. 


ONLY AWARD LIVERPOOL EXHIBITION. 


PRICES ON APPLICATION. 








== Makers of Steam Cranes, Winches, Hoists, 


Pumps, Steering Gear, Mortar Mills, &c. 
4 


every Piston guaranteed. Circulars stating the size tor 
Qoils and Rin aoe and Prices, can be had on applicatien. 
f| PHOSPHOR BRONZE COILS cast in true 


= | form ~- our Patent 


They are made in all Sizes, capable of turn- - 





CARRICK & RITCHIE, 


Waverley Engineering Works, 
EDINBURGH, 
Makers of the Simplest, 
heapest, & most Efficient 


=H -C Band Saw Machines 


FOR HAND AND POWER. 





— as illustrated 30in. 
~ Pulleys, Prics £13 10s. 
L 5622 





<i SAW BENCHES and other 
s{ WOOD-CUTTING Machinery. 
a Seams and Hand Derrick 

wn 6 Wharf Cranes, Over- 
= = velling Cranes, &c. 


METALLIC PISTONS 



















(WATER 
‘WIGZELL, PATENT 
POLLIT & STEEL 


COILS. 


AUN 
STEEL COIL 
ADVANTAGES, 
Perfect Tightness, Enduring Durability and elasticity 
with Equal Expansion, and a REVOLVING 
TENDENCY in the Packing Rings. 


TIMOTHY BATES & Co, 


ENGINEERS, 
SOWERBY BRIDGE, 
Are the SOLE MAKERS ro the PATENT STEEL 
COILS, which can be had from 4 inches diameter up 
to 120 inches diaineter on very short notice ; Makers of 
the Piston complete for ~ or Marine Work, and 
















inery. 
Makers of POLLIT & WIGZELL’S Patent 
Improved Collamore Governor Attachment. 


London Office: 37, Walbrook, E.0, 
AGENTS: A. A. Rickasy, Bloomficld Engine Works, 
Sunderland, and at 26, Hopetown Place, Glasgow. 

Hawrnoans & Co., Engineers, Leith. 6308 


BROWETT, LINDLEY & C0., 


Lately Trading as DEAKIN, PARKER & (0., 
SANDON WORKS, SALFORD. 


g:~"ACME" 
GOVERNOR. 


LUINDLEY 8 
PATENT. 

















COMPOUND CONDENSING ENGINES. 


ALSO MAKERS OF VERTICAL, HORIZONTAL AND 











 liectesirariaa tons 110/-| 160/-| 180/-| 280/-| 290/- 





GOLD D MEDAL Inventions Exhibition, 1885. 


W. F. STANLEY 





MATHEMATICAL INSTRUMENT 
MANUFACTURER 
To H.M.’s Government, Council of India, Science and 
Art Department, Admiralty, & 





Mathematical, Drawing, and Surve: Instruments 
of every description, of the highest ity and finish, 
at the most moderate 6611 





Price List post free. Engine Divider to the Trade. 








Address: GREAT TURNSTILE, HOLBORY, LONDOY,W.0 
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IS NOT 
AFFECTED BY 
TEMPERATURE 
OR MCISTURE 
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No. d*and oblige. 


av rapped 
belt we have tiied. Yi 


Belts you have 
Us on at once a 300 ft, roll of 6 in. 


ly, and we are 


from James Farncioves & Sows, Mersey 


glad to hear that all the “ SIMPLEX” 






which we consider is the best and chi 
ble leather belt, with a much better result. Please send 


Elevators, &c., are working very sa‘ 


Gentlemen.—You will be 
Main Driving Belts, 
your “ SIMPLEX,” 
a 












Pe" 41 Holes drilled APTER 
Se Plates are bent in form. 
CH= For the convenience of Shippers, BOILERS of any description can 
be SENT OUT in LOOSE Biecks, to be rivetted to; a abroad. 

Special attention is paid to this class of o 


Street, NEWCASTLE-ON-TYNE. J, A. CEULEN & CO., poets pod 
Sole Agents for the Dutch Colonles, 


RANSOMES, SIMS & JEFFERIES, LIMITED, 


Orwell Works, IPSWICH; and 9, Gracechurch Street, LONDON. 


5253 


Agents:—JNO. OUCKITT, Exchange oe a, at 
ISTERDA 











MELBOURNE EXHIBITION, 1881—GOLD | INVENTIONS EXHIBITION, 1885—GOLD | AMSTERDAM EXHIBITION, 1606 FSISB 
MEDAL for Portable Engines; GOLD MEDAL MEDAL for Patent Straw Burning Engine and] OF HONOUR, value £40, First Prize for Best 
for Vertical Engines; GOLD MEDAL for Thrash- and Straw ee Machine; SILVER pen Machine. Also six Gold ax and Two 
ing Machines, MEDAL for Ploughs, &. ilver fredais 























I. | RANSOMES’ VERTIOAL. ENGINES. : 
ILLUSTRATED CATALOGUES FREE ON APPLICATION. 





___ RANSOMES’ Src ENG 





6412 











CLAYTON, HOWLETT, & aoe 


ATLAS WORKS, WOODFIELD ROAD, HARROW ROAD, LONDON, W. 











a & TILE 


MACHINERY. 


STEAM ENGINES, 


COMPOUND & CONDENSING. 


JOHN FERNIHOUCH & SONS, 


VICTORIA IRON WORKS, 
STALYBRIDGE, LANCASHIRE. 


HSTABLISHED 12 1816. 


IRON and STEEL 














BOILERS 


OF ANY TYPH. 


) WELDING, FLANGING, DRILLING, PLANING AND RIVETING. 
BY -SPECIAL MACHINERY. 5656 


IN POSITION AFTER PLATES ARE BENT TO FORM. 











ALL RIVET HOLES 


DRILLED 
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FLOUR MILL MACHINES. 
GOLD MEDAL at the Inventions Exhibition, for Roller Millmg Machinery. 


r’s Patent Automatic. Roller Milling System is meeting with siaaaianis success in the United Kingdom, Franee, Australia, India, New Zealand 
Carsouth America, and has been put into replace some of the American and Continental systems. Only three bearings renewed after e’ years’ working. Each 
Machine is edwin designed for its work. Of British manufacture, handsome, strong, mae omy and durable, The system is suited for either hard or soft wheats, 
and for large or small mills. ey and Colonial Engineers are invited 'to a ly for parti Mills erected in 1884 and 1885 — to 

nine million sacks of flour per annum, and there are now more plants at faa per on the Carter than all the other English systems combin 


CARTER'’S. DISINTEGRATING BASHING S. 


ATENTED 1876. USED IN ALL PARTS OF THE WORLD. 


ng Eight sizes now made, Send for Illustrated Toprtens “Devi as voy 

machine with chilled iron inside. sed for grinding ag yt Alum, Bones, Barytes, 

Myrabolanes, Maize, Shells, Glass, Sugar, Seed Cakes, &e., &e. a. eee output and better samples 

produced by any other machine ‘using only) bw a ¢ power, and the work can be done with 
ground, quantity per hour, and steam power at disposal. 


J. HARRISON CARTER, 82, MARK LANE, LONDON, E.C. 


Telegraphic Address :] zs RuvUA pu LOUVRE, PARIS. [ “MILLING, Condon.” 


PATENT eee FOR PLASTIC AND SEMI-PLASTIG BRICK-MAKING AND PRESSING. 





luce about 


Suitable for almost all kinds of grin 








ALSO MANUFACTURER OF 


Engines, Shafting, & General Brick-Making Plant. 






F Wi 


(ELS 


jira 





and Trades Exhibition, Sheffield, 
1,S2326. 


2+ > Illustrated Oatalogues and Prices on application 
to Patentee and Maker ;— 5726 


WILLIAM JOHNSON, satiaertemaee ore Toad, LEEDS. 


CLARKSON A BECKITT, Encineers, 


Maryhill Engine Works, GLASGOW. 


ae 
—a 














— SPECIALTIES, — 


Clarkson’s Patent ‘Excelsior’ Steam 
Pump, and the Class A and B 
“New Excelsior” Steam Pump, for 
Mines, Collieries, Quarries, Breweries, 
Oil Works, Tanneries, Paper Mills, 
Feeding Boilers, &c. 

“Excelsior” Horizontal Engines. 

“Excelsior” Feed-Water Heaters. 

“Excelsior” Hydraulic ParaffinScale 

Sample Testing Machine. 

®. Oil Refining Machinery. 

Tobacco Manufacturers Plant. 

Hydraulic Presses & Pumps. 

Hydraulic Lifts, Hoists, and 
Cranes. 6215 


— PRICES ON APPLICATION, — 

















“ety 







W. B. HARRISON 


6, BRIDGE STREET, SUNDERLAND, 







Engines; does not gum,/.y 
carbonise, or stain Ke 
7 a 





Telegraph Address— Harrison, Sunderland, 6466 





THE 


WARRINGTON WIRE ROPEWORKS 
LIMITED, fet 


Hizap Orrice—18, GOREE PIAZZAS, LIVERPOOL 
Worss—W ARRINGTON. 


CONTRACTORS TO THE sDMIRALTY. 
Kpetneieey Soeep the. neny best pufectnd Ghanrant ay? 
Wire 


= Cotes them Babee tne ore 


weenie Railways, Guides, Ca) 
tucke ob connected a, ghtning Coad 


Steam Plough 
tom abe Cora. Fenaibg 











Jyectric Lighting for Country 
OUSES. 


No Sxritap Lasour Require. 6590 
ELECTRICAL POWER STORAGE COMPANY, Lim. 
4, Grear Wincusstar Strest, Lonpon, E.C. 


MANLOVE, ALLIOTT, 
FRYER & C% 


ENGINEERS, 
BLOOMSGROVE WORKS, 
NOTTINGHAM. 
MAKERS OF 


OiL_ MI 


ALSO AT 5630 
LONDON, GLASGOW, MANCHESTER, & ROUEN. 
































PATENT WIRE TRAMWAYS 


Of all descriptions on the Single and Double-Rope Systems; Self-Acting, and Driven by Steam, Water, or Horse Power 
Carrying from 50 to 1,000 tons per day. Over 150 miles erected in all parts of the world. For Particulars and Estimates apply to 
W. T. H. CARRINGTON, 72, Mark Lane (Removed from 9 & 11, Fenchurch Avenue), London, 


Bi. ENGINEER AND MANAGER TO THE OWNER OF THE PATENTS FOR WIRE ROPE TRANSPORT, 5711 


THOMAS PERRY: & SON, LD., “s7crics.** BILSTON, ENGLAND, 
SA. CHILLED & GRAIN ROLLS. 


MAKERS OF 
Up to largest sizes, turned for rolling all kinds of metal. 


PERRY’S PATENT MACHINE-MADE WHEELS, by which perfect 
accuracy is insured. 


STEAM, BLOWING, & WINDING ENGINES, with patent adjustable 


pistons, 


PUNCHING & SHEARING MACHINES, and all kinds of ROLLING MILL 
MACHINERY. © Castings of every description. Floar Mill 
and other Rolls Ground and Polished. €435 
























DAVID AULD & SONS, 


WHITEVALE FOUNDRY, 
GLASGOW, 


PATENTEES AND MAKERS OF 
AULD’S PATENT 


Steal Reducing Valves 


g, LAND & MARINE PURPOSES. 


These Valves are extensively 
in use for supplying steam for 
purposes where a lower pres- 
sure of steam is required than 
that in the Boiler. 

ALSO MAKERS OF 6640 


REDUCING VALVES FOR AIR OR WATER. 
BUTTERWORTH BROS., 


LIMITED, 
_ Newton Heath Glass Works, 


MANCHESTER, 


MAKERS OF 


GAUGE GLASSES, 
LUBRICATORS, 
Spirit Level Tubes, 
MACHINERY GLASS, 

















6536 
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FRENCH BURR 
CEMENT STONES, 





WR. DELL & SON, 


FLOUR MILL ENGINEERS, 


26, MARK LAN E, 


LONDON, B.C. 





ie for every 
ae and ow 


Weighing & 
“te. Apparatus 


Rs we a 





p WOOD & SONS ] 


(EsTABLISHED 1770,) 
10, STOCKWELL STREET, 


GLASGOW. 





6287 


GOLD MEDAL, PARIS, 1878. 


GAUGE GLASSES 
BNA MES 

For Iron, Cast-iron, Copper, &. 

PATENT GUILBERT-MARTIN 


‘G. Pv) Patentee & Manufacturer of the 
| PATENT 


RED - REFLECTING 
GAUGE GLASS, 


Showing through the water a 
C Broad Red Line, thus rendering 
©) it very distinct, With these 
ey Simnes the beight cf woter to 


3 













Boiler can be seen instantly and 
as plainly pby NIGHT as T as by DAY. 
N.B,—All Glasses are of the 


expel 0 Sta and manufactured 
resist extreme pres- 


=<) RED-REFLECTING 





DEPOT: 
| & 2, FALCON STREET, 
Aldersgate Street, 
LONDON, E. 0. 


eM Te 





E. "HAMBURGER. 


PHOENIX BOLT & NUT CO. 


(WM. M. WARDEN & SONS), 


BANDS wokRtTrH, wear BIRMINGHAM, 
Telegraphic Address— “BOLTS, BIRMINGHAM,” 








MANUFACTURERS OF EVERY DESCRIPTION OF 





BOLTS, NUTS, COACH SCREWS, RIVETS, mpenens. 


RAILWAY, TRAMWAY, & TELEGRAPH FASTENINGS. ° 


THE PATENT SOLIDIFIED OIL 


«8! for Lubricating Ordinary and Steam-heated Journals, Engine and Steam-Hammer Slides, &, 
And for use wherever Tallow or Suet is applicable as a Lubricant. 


THE CHIEF FEATURES OF THIS LUBRICANT ARE-— 
1. ITS HIGH MELTING POINT—212" Fab. 2. THOUGH SOLID IT IS SOFT. 8. IT IS PERFECTLY NEUTRAL. 4. IT LASTS FOUR TIMES AS LONG AS TALLOW 
SAMPLES, PRICES, AND COPIES OF TESTIMONIALS ON APPLICATION. 














MANUFACTURERS: 
A. B. FLEMING AND COMPANY, LIMITED, 


SAROLINE PARE, BVDINBUERGE. 


CONDON: 15, WHITEFRIARS ST., FLEET ST.,E.C.; CITY OFFICE: 188, PALMERSTON BUILDINGS, BISHOPSGATE ST., £.¢. 
__ BIRMINGHAM: 66, GEORGE STREET, PARADE. _ «s 








THE CALEDONIAN TUBE COMPANY, 


a NEAR GLASGOow , 


Established 1844, Manufacturers of 





IRON 2 STEEL BOILER TUBES 
DREDGING « EXCAVATING 


BRUCE & BATHO’S SYSTEM, 9, Victoria Chambers, Westminster, London, $.W. 
Will Dredge the Hardest Material. Costs little for Repairs. 


Only one man required. 
Specially Designed for Canals. 
Will Dredge to any depth. Dredger can be 
used as Crane. 
FIRST COST VERY LOW. 





















In the Steam Dredger the Excavator is held 
down to its work, and in the Hydraulic 
Machine the Digger is forced into the 
ground, thus ensuring a full load 
each time. 








sent on. application. 














Designs, Estimates, and Testimonials 








"SNVYO ANY ©} pony 2q ued 4903ZIq sy) 


COMBINED STEAM DREDGER AND HOPPER. 
All working parts (except the actual Digger) 
being out of water, the consequent wear 

and tear is reduced to a minimum. 


Hydraulic Dredger, capable of Dredging from 
100 to 300 Tons per hour, in the 
Hardest soil. 











Over 150 alone supplied for Bridge 
Cylinder Sinking. 


A. E. W. GWYN, 


(GENERAL AGENT,) 


Extract from Government Engineer's Report: 
“They are the best Excavators | have seen.” 


9, Ducksfoot Lane, Cannon St., 
LOMDowm, EI.Cc. 6401 
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HAYWARD TYLER & CO, 


84 & 85, WHITECROSS STREET, LONDON. 


MAEERNRS oF 


Steam 
Engines 











ee — —= . 6133 
The BRAMAH ENGINES, High Pressure, 3to 110 EP. P. Do. Condensing (for Chemical Works, &c., where low pressure steam is used). 


JOHN FOWLER & GO. (Leeos), Lt, 


STHAM PtiovGH WwWorRkzks, LEDDS, ENGLAND. 

















—0:— —:0:— 
Reema a BRANCHES : 
Urqubart's Patent SYDNEY, 
oe wee 
Partials given on CALCUTTA, 
FOR PARTICULARS OF HABANA, 
STEAM PLOUGHS MACDEBURC, 
Traction 
— be ee es 
RAILWAY 
Mining Machinery, 6, LOMBARD ST. 
“ENGINEERING,” LONDON, EC. 
— Oo —°Oi—— 





























- oe RDADYD Tt CHATWIN'S IMPROVED HAND-POWER ome 

fold & Silver Medal SOREWING 
AT ONCE 

Two Ist ak o Certificates at (= OVER. 







Calcatta Exhibition, 1884, ~ 


PATTERN STOCKS AND DIES 





GAS TUBES Screwina AT ONCE OVER 






THOMAS CHATWIN, 


GT, TINDAL STREET, BIRMINGHAM, 


MANUFACTURER OF 
sSTroOocEsS, DiIxtis, 
PATENT HAND-POWER SCREWING MACHINES, TWIST DRILLS, 
STANDARD CYLINDRICAL GAUGES, RIMERS, 
CLYBURN, BUDDING, AND OTHER SPANNERS, 


RATCHET BRACES, TUBE CUTTERS, TUBE WRENCHES, TUBE VICES, 
And General Tools for Engineers, Gas Fitters, &o. %% 








ENGINEERS’ ANGULAR 
CLYBURN SPANNER 


BUDDING SPANNER. 








PATENT SOLID DIE STOCK FOR 


STRAIGHT LIP TWIST DRILL, with INCREASE TWIST ano GRINDING LINE; 








ETNA WORK ‘, 
SMETHWICK, 


Near BIRMINGHAM. 


Cast and Wrought Iron 


and every description of General Iron 
Work. 


Drawings, Specifications, and 
Estimates Supplied. 6136 


IMPROVED HAND-WORKING TAPS 


JOHN H. WIDDOWSON 


years Mi at Sir Joseph 
Le, Whitworth’s and Co.) 


sect na ana Seve tec 
Britannia Works, “Ordeal "tae Salford, 
MANCHESTER. 6352 


Lists FREB ON APPLICATION. 





PRIcE 


ARTESIAN BORED 
og 3 TUBE WELLS 




















For SMaun & Lana | SUPPLIES. 


a TRIAL BORINGS FOR FOUNDA- 
TION ko. 
BORINGS FOR HYDRAULIC LIFTS 
BORING TOOLS, PUMPS, &c. 
REGISTERING 


TURNSTILES 


SUPPLIED OR LENT ON HIRE 
ey 














Apply for prices & particulars to 


CO. ISLER & OO., 


ARTESIAN WELL ENGINEERS, 
88, SOUTHWARK STREET 
LONDON, 8.E. e111 


ELECTRIC LIGHTING. 
FARADAY & SONS’ FITTINGS, 


Caratocusr (40 New Dzstiens) 6p. 


Show Rooms: 3, Berners Street, W. 
Telephone 3814. 





Forgings. 


Send for Quotations for all kinds of beet 
Iron and Steel Forgings, to 


JOHN BAGNALL & SON, LANGLEY FORCE, 
OLDBURY, nur. BIRMINGHAM. 


ORMEROD, CRIERSON & CO., 
Georges Ironworks, Hulme, Manchester, 
AND 
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Freight, on account of its light weight and the small space it 


Steam‘Users at Home and Abroad, by reason of the Saving in 
occupies—it being supplied in a dry condition. 


BELL’S ASBESTOS BOILER COVERING is recommended to 
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CARDIFF: 46, James Street, Bute Docks. 


BERLIN: 21, Ritter Strasse. 


SOUTHWARK STREET, LONDON 


GLASGOW: 11 & 13, St. Vincent Place. 
BIRMINGHAM; 7, John Bright Street, 


Depots—MANCHESTER: Victoria Buildings, Deansgate. 


BELL'S ASBESTOS WORKS, 118, 
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IMPORTANT AND LATHST IMPROVEMENT IN 


ROBERT BOYLE & SON’S PATENT T SELF-ACTING AIR-PUMP VENTILATOR, 











E timate that we have taken out LD well-kaown “ 
W* DUMP" VENTILATOR, which careful sod ode condiibeasly tn tennis es © Poul Air Exhanet, 
impervious to wet and down-draught. The impr rh is i ns Mos t Ornamental ¢ phe 
nok BSnE apdinnry Sorens of Caiiilahemn appear an on excrescence on Santeitl ‘rather cohdiine traiipearencel 
Enormous Success which has attended the last Reduction in % price e Air-Pump Ventilator induces us to su the 
improved modification at even a r meenction P rb it A ®@ more poverte and more si Ornate i— = 
our aim to bring a really reliable and Vi the means The 
be found to be not oi ost Powerful Exhaust but also the Cheapest | Ventilator ior in the Market, 
which may be In 








of Simplicity, Reonemy. Efficiency, and Heanty’ of Design is secured. 
ROBERT BOYLE & SON, Ltd., Ventilating, Sanitary & Consulting Engineers, 
64, Holborn Viaduct, LONDON ; 110, Bothwell Street, GLASGOW ; 66, South Castle Street, LIVERPOOL ; 
10, Exchange Arcade, Deansga’ ES’ 6582 


te, MANCHESTER. 
_ Or Rivet Works Oo., Me: J.H. Rimbeult, , Engraver 














GLASGOW. to “ Engineering,” The Ship; 
Apply—THE KIRKSTALL FORGE CO., near Leeds. Buer Rivers, Sries, ~~ Sonuws, Sonaw =. World,” &¢., 80, Maiden lane, oon Covent Garden, Wie 
Private ordera promptly executed. 











Shel, 


Tele Address—“ WEIGHING, MANCHESTER.” 


ONLY 


Gold Medal, 
~ INVENTIONS EXHIBITION. 


4519 


T. r. B. JORDAN, SON & COMMANS, 52, Gracechurch Street, E.C. 
DAVEY PAXMAN & CO., Engineers, COLCHESTER, 


—— MAKERS OF — 


eae AND BOILERS SUITABLE FOR MILLS, FACTORIES, ELECTRIC LIGHT INSTALLATIONS, &c., &c. 


M N | N () Mi A C ut N F p y WEIGHING MACHINERY. 
: Hedgson pad 
r\ aes; 





HAYWARD TYLER & Co. 
LONDON, E.c. 























Portable and Semi-Portable Engines, Horisontal W Engines, Compound Semi - Fixed Engines and 
Semi-Fixed Engines and Boilers Vertical gor nes and Boilers, 

Horizontal Engines, Compound Portable and Semi- Portable Compound Horizontal Fixed 
Vertical Engines and Boilers, en, Cornish, ih, Lancashire, and other Boilers. 





DAVEY PAXMAN & CO.’8 ENGINES were selected to SUPPLY the WHOLE of the MOTIVE POWER for Driving 
the Electric Light Machinery at the FISHERIES EXHIBITION.. 
HEALTH EXHIBITION . * ieee and were on each occasion awarded 
INVENTIONS EXHIBITION 1885 A GOLD MEDAL. 
COLONIAL AND INDIAN EXHIBITION, 1886-—GOLD MEDAL. 
pene i oa aa ae Catalogues, and full particulars with Prices, on application to 
Sutahie Sacina. Davzauy P &z Co. 
Doubles Sio80 ne ~=EENGINEERS, COLCHESTER; _ London Office: 139, Queen Victoria St, E.C. 


THE INDIA RUBBER, GUTTA PERCHA & TELEGRAPH WORKS CO.,L” 


MANUFACTURERS OF 


DYNAMO MACHINES, ARC LAMPS, 


Electric Light Leads, Lamp Fittings, Carbons, Switches, Testing Apparatus, and 


ELECTRIC LIGHT APPARATUS of every description. 


INCANDESCENT LIGHT INSTALLATIONS FOR SHIPS, HOUSES, OR FACTORIES. 
See also Advertisement) BSTIMATEHS ON APPLICATION. [page xviii, last week 


Worxs. SILVERTOWN, LONDON, EH. es 


PHOSPHOR BROWN 24. 


IN INGOTS, CASTINGS, OR WIRE. 


PHOSPHOR TIN AND COPPER. 


— PATAINT — 


FERRO-MANGANESE BRONZE & TIN 


BABBITT’S & FENTON’S PATENT ANTIFRICTION METALS. 
MARINE WHITE BRONZE AND PLASTIC METAL. 


BILLINGTON & NEWTON, LONGPORT, STAFF., 


SOLE MAKERS OF THE CROWN BRAND. 
Agents—LONDON : HAUGHTON & CO., 110, Cannon St., E.C. NORTH of EUROPE: A. SINGTON & CO., St. Peter’s Sq., MANCHESTER. SCOTLAND: P, & W. MACLELLAN, Trongate, cLAMCOW. 























] i UNE - 
att Semi- Fixed d Engine, 8, 12 to 60 HP. nominal. 
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WALKER BROTHERS, 


ENGINEERS AND BOILERMAKERS, WIGAN. 





WALKERS’ PATENT 
AIR-COMPRESSING ENGINES 


po ees 


Bessemer Blowing Engines, 


As supplied to Collieries, Gold, Silver, 
Lead and Diamond Mines, Steel Works, 
and to Her Majesty's Government for 
India. 
Upwards of 40,000 Ind. HP. already 
supplied. 
Applicable to all existing engines. 











70: 


WALKERS’ PATENT 


VENTILATING 
FANS, 


As used in large numbers of Collieries, 
and for the ventilation of the 
Mersey and Severn Railway 
Tunnels, 

10: 














WALKERS’ PATENT 
REGULATING SHUTTER 


Or SLIDE, 
By which all NEWand Ei Fans may be 
rendered noiseless peg nh, bi vibration, 


nis ea vepematntel Ae 


“The patented ‘Shutter’ you cubstitated te our 
‘Guibal’ Fan, now upwards of Bag since, 
still continues togiveus every satisinction. ¥: ibration 
has ceased entirely since ee No repairs 
whatever have been oat whereas formerly 
the were constantly required. 
6 engine, moreover, works much more smoothly 
intone sumes less steam, while the air and water 
= remain the same, I have every confidence 
recommending its adoption.” 











20: 


FISHER & WALKERS’ 
PATENT 


|FRICTION 
CLUTCH. 


Indispensable where the load has to be 
put on without jar or strain. 





20: 








GUIBAL, SCHIELE (his Latest Patent), 


and WADDLE FANS. 


WINDING, HAULING, & PUMPING EBNGINES, a. 


TESTIMONIALS, PHOTOGRAPHS, PRICES, AND THE FULLEST INFORMATION ON APPLICATION. 











BAe WSN 
BLE CQUPLING 





—_— 


THE MOST 
ECONOMICAL 


EFFEOTIVE 


FOR 


SHIP LIGHTING 


As in General Use in 

the British, French, 

Italian, Danish, &c., 
&c., Navies. 


a gm. A 


MECHANICAL ENGINEER, 


= gu 


ey [ 
i 


a 


mT 


| mw nn 
We > Im 


x 


BELVEDERE ROAD, WESTMINSTER BRIDGE, LONDON, 8.E. 
IMPROVED PATENT 3-CYLINDER ENGINE. 


er 
\ (ee 


ly \p ; 






“Gm tt PETER BROTHERHOOD, ': 24. 
MSS ~ ie , 





Sax . == ne 
FLEXIBLE ColPLino 


FOR DRIVING 
FANS, 


CENTRIFUGAL 
PUMPS, 


AND OTHER 


HIGH-SPEED 


MACHINERY. 














" LEDSAM STREET WORKS, BIRMINGHAM. 


MAKERS OF ALL KINDS OF 


AUXILIARY MACHINERY FOR SHIPS 


AND 


HIGH CLASS BOILERS. . 


CONTRACTORS TO THE BRITISH AND FOREIGN GOVERNMENTS. 
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BROW & MAY, Devizes, England. Patent CENTRIFUGAL PUMPS, 


OF MOST APPROVED CONSTRUCTION, IN ALL SIZES, 








THE CHEAPEST IN THE MARKET. 


£76. 





Bers. of Centrifugal euibps : 
bin. | 6in.| Zin, | Sin. | in 10in, | 12in. 


elelglelelele 
15 | 19 | 24 30 | 35 40 | 50 





3 Horse Engine, £60. 
5 ” 


0c. | - 


4in, 


Sizes 











£ 
12 


Single 
Standard 


“Double 
Standard 


PORTABLE & SEMI-PORTABLE 
ENGINES, 


2 to 26 HP. Inclusive. 




















lelelele ele ele 
14 | 17 21 27 35 | 89 | 45 55 























orse os ie £50. 
” 


napa spec — enitstismauictrnests 6613 + ~ 
~ A number of good Seconda Send Portables always “ a 


RICHARD C. GIBBINS & Co. 


STEAM & HAND CRANES, 
PORTABLE, WHARF, DERRICK, 
FOUNDRY, OVERHEAD, TRAVELLING, 


Warehouse Cranes and Pile Drivers, 


Warehouse Lifts and Hoists, 


ORABS, JAOKS, PULLEY BLOOKS, SOREW 
OOUPLINGS, PLATELAYERS’ TOOLS, éc. 











11, QUEEN VICTORIA ST., 
LONDON, E.C. 















S 


KJ) 


S1ZIN? Ream 








Un V \ 





Manufactured by lo PS Tal yas . a Continental Agents: 


JOHN W. NEWALL, b HAHLO & LIEBREICH, 


ARNOLD ROAD, BOW, LONDON. BRADFORD, YORKS, ENGLAND. 
Only Gold Medal for Gauges at the Paris Exhibition, 1878. 


BOURDON’S /(222") GAUGES (0%) 
NEGRETTI & ZAMBRA, OPTICIANS, HOLBORN VIADUOT, 


aan SOLE AGENTS IN LONDON. Cintas... SERS. 
M. BOURDON cautions Persons using Steam Gauges that a large number of very inferior instruments 
are sold, bearing his name, which are not of his manufacture, a great proportion of them having a forged Trade Mark. 
AGENTS :—J. Casarre.it, 43, Market St., Manchester ; Cuappurn & Sons, 71 & 73, Lord St,, Liverpool, 
NEGRETTI & ZAMBRA'S NEW CATALOGUE of Scientific Instruments, 560 pages, 1,200 Engravings, is now published, price 5a, 6d. 
NV. & Z, are Sole Agents for Ritchie &: Sons’ Patent Liquid Compasses, and for Steinheil’s Patent Photographic Lenses and Prisms. 
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A TENT 


" SELFADJUSTING “UNGLIMBABLE RAILING 


SUITABLE FOR 


RAILWAY STATIONS, SIDINGS, 


PLATFORMS, &c., &c. 


This Railing has been designed to supply a long felt want, as it will adapt itself to the rise or fall 
of the ground. It is far superior in.appearance to the ordinary railing with round bars, although 
it.is not.more expensive, special plant haying been-laid down for its manufacture. It is sent in 
bundles, and easily put together on/site of erection on an entirely new nd patented principle, 
which securely locks each bar when fixed. The Connecting Standarc:s and Vertical Bars 
are of Steel. The Horizontal Bars are made of a strong section of Channe: (ron, which, combined 
with square bars and spear-heads, givethe fence a good bold appearance, W here a cheap, strong, 
and unclimbable railing is required, it cannot be surpassed. 


The whole of the Material (except spear socket bases) is coated with Best Boiled Linseed Oil before it leaves our Works 





--> 





~Keeficene)-A-—peae-t—-.----30-B- 











PRICES. 
r feet high above ground, 3 inch square Steel Bars, 4s. ae; per yar ; 
Mpioiiod’ a Fel of " fe be ia, 
«iia 4} ” ” 1s ” ” 5s. Od. ” 
. os << 4} ” ”» ” ” 5s. 8d. os 
is& 5 ” ” g ? 2 6s. 1d. ” 







Special Quotations for Quantities of One Mile and upwards. 





| COMPLETE CATALOGUE OF ALL KINDS OF IRON AND WIRE FENGING, ENTRANCE 
0" 1 AND FIELD GATES, &c, &o. 








This Ralling will adapt Itself toarise _ j. 
or fall of the ground equal to! in6, or |. 
Gin. per lineal yard. If railing is re- 


' B, J. & B, also manufacture Railway and Tramway Fastenings of every 
description, Crane Chains, all kinds of Iron Castings, &c,, &c. 


quired for steeper gradient, it will be Malleable . Castings. 


a little higher in price, and the exact 
gradient must be given when ordering. 














PATENTEES & MANUFACTURERS : 


BAYLISS, JONES, AND BAYLISS, 


WOLVERHAMPTON. 
London Offices and Show Rooms: 1389 & 141, CANNON STREET, E.C. 6606 








JOHN BELLAMY, Millwall; LONDON, 


SOLE MAKER OF 


BELLAMY’S PATENT IMPROVED MULTITUBULAR BOILER. 


BY ROYAL LETTERS PATENT. 


Well Suitable 


Adapted for every 
for description 
Ex ort. a ws N a, &-. : - = —e | WM}. zines : . of work. 


NAW UW WA 


Specially deiteiad to se ae a... combined with ava: Sasneeny at Fuel and Space. 


Steady in work, no priming, easily accessible all over for inspection, requires no expensive brickwork setting. Oonfidently recommended to all users of 
Steam Power as the most economical and effective Steam Generator yet introduced. 


PRICES AND FULL PARTICULARS UPON APPLICATION. CAN BE SEEN AT WORK AS ABOVE. 


CORNISH, LANCASHIRE, and every description of STEAM BOILERS in IRON or STEEL. 
WROUGHT IRON TANES AND CISTERNS. 


Iron and Steel Buoys, Steam Pans, Coolers, Salt and Sugar Pans. Every description of Riveted Wrought Iron Work made to order. 6117 
BELLAMY’S PATENT HORTICULTURAL BOILER : GREENHOUSES, CHURCHES, AQUARIA, &c. 
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fe For St Rope, 
to any.sizo to 28 fect READER & SONS, 
sy sanalys NOTTINGHAM. 
Large Assortment in 
Stock. er aspemsme ee 


EDWIN LEWIS & SONS, 
WOLVERHAMP TON, STAFFORDSHIRE. 


LAPWELDED IRON BOILER TUBES. 
BUTTWELDED GAS, STEAM, and WATER TUBES. 


DIAGRAM SHOWING I.AP AND BUTT WELDS. 

A These two Engravings, representing sections of Lapwelded Wrought B 
Iron Tube (at A) and Buttwelded (at B) show conclusively the superior 

LAPWELD strength of Lapweld, which has nearly four times the surface in contact BUTTWELD 
in the Weld over that given in Buttweld. 


























All Gas, Steam, or Water Tubes over Two-inch size are 
made Lapwelded by us. 


SCOTT BROTHERS, 


HALIFAX, BNGLAND 
Makers of Engineers’ Machine To Tools, Boiler we ; Ship Builders’ 


Tools, Wood Working Machine nery, ae 
LARCE STOCK ALWAYS ON HAND. — SEND FOR PARTICULARS. 



































Slotting Machine. 


ah CLAYTON d SHUTTLEWORTH 4 iS 


PORTABLE ENGINES, FIXED ENGINES, TRACTION ENGINES, CORN GRINDING MILLS, 
THRASHING MACHINES, STRAW ELEVATORS, CHAFF CUTTERS, MORTAR MILLS, &c. 





Steias Hamuier 6795 | 





Punching and Seearing Machine. 


Radial Drill, 














Gold and other Medals at all the great International Exhibitions, including London, 1851, 1862; Paris, 1855, 1867, 1878; Vienna, 1857, 1866, 1873 
Calcutta, 1884, the ONLY Gold Medal awarded for Portable Steam Engines. 


The Royal Agricultural Society q7 England have awarded Hvery First Prize to Clayton & Shuttleworth ro Portable and other Steam Engines since ‘1863, and Prizes at every Meeting at 
which they have competed since 1849, 


REVISED CATALOGUES AND REDUCED PRICE LISTS FREE BY POST. 


“CLAYTONS, LINCOLN” ‘@&’ Telegraphic Addresses ##& “CLAYTON SHUTTLEWORTH, LONDON.” 6545 


STERN WHEEL STEAMERS BY YARROW & CO., LONDON. 














* STEPHENGON OLARKE,” | 100 ft. by 24ft. Speed 





“INEZ OLARKE,” 130 ft. by 28ft. Speed 16 miles an hour. Draft I6In. 
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HIGHEST AWARD at International Inventions Exhibition. 











RODGERS PATENT WROUGHT IRON PULLEYS 


Telegraphic Address. 
“LOGO.” LEEDS. 





oe WROUGHT IRON THROUGHOUT, RIM, ARMS, AND BOSS. 


“ooo.” LeEDs | THE ONLY WROUGHT IRON PULLEY MADE. 
SPLIT or SOLID. 















All Sizes up to 24 feet Diameter. 


\ \ - 
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Im US EI. 


The Best Pulley in theWorld 


USED SOLELY FOR 


DRIVING THE ELECTRIC LIGHT 
COLONIAL “EXHIBITION, 


SOUTH KENSINGTON. 
Messrs. Marshall, Sons and Co,, Limited, keep a Stock of 


La our Pulleys at their De Marshalls’ Buildings, 79, ee BB 
= Farringd: yh, Me London, E.O. <= = 


SOLE MAKERS: 


HUDSWELL, CLARKE 


RAtITtLWAYT KOUNDRY. LaizD Ss. 


Belfast & North of Ireland—Robt. Patterson & Sons, 26, High — SOLE AGBHBNTS — Dublin and Bouth of re ‘obertson & Co., 9, Old Sneddon 8t., Paisley, 
Street, Belfast. - Notts, Derby, Lincoln, Seomels, & District—H. C. Trenery & Co., | Dub d South of Ireland—vas. F. "Reberts, 72, Francis is Street, 


France—Oliffo rd-Smith, Rue a Fiens, 8ter, Lille. Sav ile Street, She ffiel 

Russia—8. G. Martin, Gale erny No. 12, Quart rtier 8, St. Petersburg. panes van Rietschoten en Houwens, Rotte New Zoala nd—Walter Brown, => green sm ees wen 
a pal A 7 a f Bez a & 7 Vie: Domin of Oanada tT. J. Church, 672, Graig rs Pe nee Australia. and Teoma ~ ~Taee J. & Co. 
ra Ir 80, Gand. Feary od Shoctanh Oo &o9. "went Pn 0° Goats dina & 
Belk “~ ame fore “Rue re A ~- “y *. ow e, wens saci can via & Switzeriand—M 

italy—A. Sington nay England Townsend & Young. Arch House, John om ynene, | Thomas & Co. "Manche. esse sores 


MATHER & PLATT, 


Salford lron Works, Manchester. 
































Ms ELECTRO MOTORS. SLOW-SPEED DYNAMOS FOR SHIP LIGHTING.  C—— 
, = sNAMOS FOR ELECTRO-DEPOSITING, METALLURGICAL PURPOSES, &c Sees 
mS ree ELECTRICAL RAILWAY PLANT. MAROESTER DYNAMO. 


BOILERS, HIGH SPEED ENGINES WITH AUTOMATIC CUT-OFF. POMPING AND WINDING ENGINES. 
EARTH BORING MACHINERY FOR ARTESIAN WELLS. 








» PATENT PISTONS AND PISTON COILS OF TEMPERED STEEL. aiigiiies— Z 
VALVES & TAPS. PATENT FRICTION CLUTCH COUPLINGS AND PULLEYS. FRICTION CLUTCH. 


MACHINERY FOR BLEACHING, PRINTING, DYEING AND FINISHING TEXTILE FABRICS. 


London Representatives: Messrs. LEWIS OLRICK & CO., 27, Leadenhall Street. - 
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LY) ‘pia. ofRam..in.| ¢/ 1/12/18 / 2 |24/3| 34 | 4 | 44] 5 | 6 
Zz & Ion. steam Oph in.) 12 2 3/4 6 | 6h] 5s | ol 7 | 7 | 88 
— 5 | 6 6 6 6 8 
” [Gatls. per er Hour 30 90 130 210 400 626 e10|1080 1280 1600|2000:3200 
8 | 13 | 2 | 38 70 100 | 125 | 200 
Price........ £| 43| 7/10/13) 16 | 20| 24| 26 34 | 46 
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WAN CHESTER e178 


E , 
FRANK PEARN & CP 


SOLE MAKERS FOR EUROPE, INDIA, AND THE COLONIES, 


ALLEY » MACLELLAN, 


SENTINEL WORKS, fh) fr peg ok 

















5 M PLE I D U R ov 1 ECONOMICAL ! 
COMPACT! CLEAN ! 
Regulation Rarely Equalled, Never Excelled. 


Requires but little attention while 
Running, and for long continuous runs VRE 
has no competitor. | 


| THE WORKING PARTS ARE COMPLETELY | 
PROTECTED FROM CRIT AND DUST. 


QVER 2,000 ENGINES NOW IN US [sao 


:=Om: 


WRITE FOR CIRCULAR. | 
SUBDIVIDED POWER A SPECIALTY.| 























" WESTINGHOUSE ENGINE, CONNECTED DIRECT TO A. TRAIN OF ROLLS. 
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Dia. . of Pump in n| 1 14 | 2 | 
Dia a. Steam Cyl. in 
Lengtho of Stroke , 
y Bolen Fea Hour 
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250/420 800 
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R 
ous, MANCHESTER. 





“ONILOV-31EnN00 
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STEAM CRANES. 


HAND CRANES. 


OVERHEAD 
TRAVELLERS. 


HARBOUR PLANT. 


_—__ 


CONCRETE MIXERS. 
HOISTING ENGINES. 


—_ 


STATION TANKS 
AND PUMPS, 


———_—<e> 








ENGINEERS, ‘BATH. 





KASL WAN AOOIDENT “ORANE. 


See New Illustrated Price Book of Machinery and Ironwork, Published by E. & F. SPON, 125, Strand, Price 10/6. 


STOTHERT an PITT, umire 





=> 





WILD’S PATENT 
DREDGERS AND 
ELEVATORS. 


AWARDED A 
COLD MEDAL 
AT THE 
INVENTIONS 
EXHIBITION. 


LONDON OFFICE: 


30, WALBROOK, 
E.C. 


<=> 








5368 








‘ 


j 











XXXVI ENGINEERING: [Jan. 7, 1887, 


A.SHANKS & SON . ™S.SRAE=* DANS TRON WORKS, ARBROATE, 
27, LEADENHALL $T., LONDON. 


Compound, High- Pressure, and Condensing 








Engines of all 
Sizes. 
Horizontal 
Engines with 
Locomotive 
Boilers, 
" Steam Pumps 
ve Improved Direct-acting Pump. 
achinery. 
Ve we, = Marine Engines up to 1000 Ind. Horse-Power. 
Engines and @@ cae Steam and Hand Cranes to 30 Tons. 
’ Boilers ( iio — — ==. Hoisting Engines and Hoisting Machinery. 
“ss Combined. moms Contractors ry Orane and Patent Grab or Exenvator. Boilers in the Marine, Lancashire, Cornish 
Compound: Marine Mnaiac. sf oy ay sales _ page clea ye oa ? Locomotive, and Vertical form. ; 








These ENGINES are constructed in the most substantial form, are highly finished, have large Cylinder and Boiler power, and are offered at Low Prices, 
ie BOILERS all tested to twice thelr wer working pressure. Large Stocks are kept to supply immoetiace wants. 


CATALOGUES, PRIOCNDS, & MSTIMATIS FURNISHED ON APPLICATION. 5585 


THE FALCON ENGINE AND CAR WORKS, LIMITED, 


41, oe CEMAN STREET, LONDON; AND LOUGHBOROUGH. 











Tank Locomotives Tramway Engin, 
FOR CONTRAOTORS. TRAMW AY i ARS, 
_———— LIGHT RAILWAY 
ROLLING STOCK. 
ENGINES a 
OF VARIOUS SIZES Open and Closed 
In Stock or in Progress. WAGONS. 





SPECIFICA TIONS, PHOTOGRAPHS, AND _ PRICES _ON _ APPLICATION. eats 

















te ey AND SHAZED FOR BOILERS, f SHAEROE OONGENSERS, ed 
Telegraphic Address :] BRASS AND COPPER WIRE. SHEETS, &c. iy Battery. Birmingham.” 
BIRMINGHAM BATTERY AND METAL CO., BIRMINGHAM. ry 


THE BABCOCK AND WILGOX CO. 








(NWEvw TORK & GLASGow ) 
PATENT 


WATER-TUBE STEAM BOILER. 


rok Economical es to space and fuel), and Durable ; Having Perfect Water Circulation, and Spacious 
Steam-room ; Easy of Transportation, and perfectly Accessible for Cleaning external and internally. 


EUROPEAN WORKS: KILBOWIE, NEAR GLASGOW. 


FOR ILLUSTRATED CIRCULAR AND FULL PARTICULARS APPLY TO OUR EUROPEAN OFFICES, 
107, HOPE STREET, GLASGOW, SCOTLAND; 
114, NEWGATE STREET, LONDON, E.C.; 
8, VICTORIA BUILDINGS, DEANSGATE, MANCHESTER; 4 
20, BOULEVARD VOLTAIRE, PARIS. pene 
For the COLONIES and NEW ZEALAND, apply at No. 3, SPRING STREET, SYDNEY, N.S.W. 











Over sonia 
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GRESHAM § raat SFLF-ACTING INJECTOR 


re. ¢ HIGHEST AWARD (SILVER MEDAL) INVENTIONS EXHIBITION. Fiber 


Wie Where they were used on Galloway’s Boilers in the South and West oh Ex 
Used for Feeding the Boilers at the Liverpool & Edinbur — 
also the Engines driving the Electric Light Machi 
This is acknowledged to be the simplest oll most... 

perfect Self-acting Re-starting Injector in the market, : = 
4 , and has advantages recommending its adoption on all classes of Boilers : 
and for all purposes for which Injectors are used. 

All buyers of Injectors are invited to send for the descriptive 
circular and greatly reduced Price List now being issued by 


\GRESHAM & CRAVEN, 


PATENTEES AND SOLE MANUFAOTURERS, z= 


le CRAVEN IRONWORKS, ORDSAL LANE, MANCHESTER. 


LONDON OFFICE : 
A. L. SACRE, 60, QUEEN VICTORIA ST., EC. 


AGENTS.—Glasgow : WILLIAM LESTER, !!, West Regent Street. Birmin, m: TANGYES LIMITED. 
Newcastle-on-Tyne : TANGYES LIMITED, 8t. Nicholas Buildings. 6239 


S. BORLAND: S Patent INJECTORS. 


Automatic Starting, Re-Starting, and 


HIGH-LIFTING INJECTOR, 
LIFTING INJECTOR, 


NON-LIFTING INJECTOR. 


Are of entirely New Design, Neat, Durable, and Efficient. Have no ike nit UR aren 

Moving Parts; examined in a few seconds; of bést Gun-metal only, ee. 

and finished Bright throughout by Machine. Best Workmanship 
guaranteed. 


ALSO WATER LIFTERS AND BRASS WORK OF EVERY DESCRIPTION. 


So S. BORLAND &CO., 
avrowanic starrina axo ne-starrine — LEAMINGTON STREET, OXFORD ROAD, MANCHESTER. 


INJECTOR. 
































CLASS B.—LIFTING INJECTOR. 58% 


F. SCHICHAU, 


ENGINEER & SHIPBUILDER, 
ELBING-PRUSSIA. 


wall SEA-COING TORPEDO BOATS 
f OF EVERY CONSTRUCTION, 
With SPEEDS up to 25 Knots per hour. 


ECONOMICAL TRIPLE-EXPANSION ENGINES. 


SCHICHAU’S IMPROVED PATENT 
STEAM STEERING GEAR 
FOR TORPEDO BOATS. 


m Ziese’s Patent Ventilating and Firing Apparatus. 


























Torpedo Boats Built and now Building: —- 
= Name of Government. [oa When ordered. Sort of Boat, | Displacement. | Speed in Knots p. h, Load on Trial Trip, | PMO Moots for s'distanse of 
el Russian 6 Ye wee ect YS A eee ood II. Class | 21 tons. 16 beater) es 2 tons | — 
- pe | 10 1878 SE is 21 17.5 et 
» German a | 6 1888 #8 8 Ms 0m % 12.5 5, 3000 kr knots 
22 1884 I 20. 166 &, , 
Royal Italian” 4 1845 r 90 oo : 125°”. 3500 
— Russian 9 1885 re ou ,, | ee 16.5 ,, 3500 
Austrian 2 1885 ee 9 ,, 20.5 145 ,, 3500 
China 9 1885 yale 26 19 1000 
” 1 1885 kn | 115 23 14.5 3600 
German 2 1886 Torpedo Cruiser 220 , 19 3500 
China 2 1836 II. Class 26 19 4 1000 
Ottoman 5 1886 ey 86 20 14.5 3000 
German 80 1886 ” Spa 85 20 14.5 8000 
Total .. 163 Torpedo Boats = 
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ante, OMPMAN, PARSONS, 


of the 


CLARKE=CHAPMAN WINDLASS. 
THE ONLY WINDLASS \ WITH — RIDING SPRING BRAKES. 





ww 
"36 Yo. 
es GN 3) Ay" 
aime aw Me 
RIDING = SPRINGS. RIDING ii “iy SPRINGS. 
“ . 6001 


OAT ESHEALL UBONUEYNG: 


CONTRACTORS TO THE ADMIRALTY. 








DAVY BROTHERS, LIMITED, 


SHEET ETE LT. D, 


MANUFAOTURERS OF 


1 STEAM HAMMERS 


From 1 Cwt. to 50 Tons, for every kind of work, 
Fitted with DAVY’S PATENT VALVES, which save from 25 to 50 per cent. of Steam. 


| BESSEMER STEEL WORKS PLANT, 


FORGE AND ROLLING MILL MACHINERY, 
Steam Engines for Mills, leonworks, Collieries, &e. 


SINGLE AND DOUBLE FLUED BOILERS. - 
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DRYSDALE CO.., sow-accorn works, GLASGOW, 











CEILING OF Atel HOLE. 





} ENGINE 
ROOM. 


DRYSO AL FaC® 





ENCINEERS 

— seo Ten . GLASCOW 
Centrifugal Pump and Engine. FANS AND ENGINES FOR FORCED DRAUGHTS IN BOILER FURNACES _ Gentrifugal ps and Engines. 
For Launches, Torpedo Boats, Yachts, é&c. And VENTILATING. Made for any quantity and position. @ Single or Double, isa 








MODERN MACHINE TOOLS. 


Highest Award, Dipléme d’Honneur, at the Antwerp International Exhibition, 1885. 










SXE4 es 3 BROWN’S PATENT SCREWING MACHINES. 
Sue | a i 7 ph cs ory oecy DUPLEX LATHES, for Heavy Cutting in Wrought Iron 
MILLING AND PROFILING MACHINES, for Locomotive and Heavy 


mene Work. 

SPEC B S FINISHING MACHINERY. 

IMPROVED PLANING MACHINES, wu ead 10 ft. square. 

SPECIAL MACHINES FOR LOCO IVE ENGINEERS. 

PATENT We te Be ES, for Outting any number of 
Teeth without 

= §PECIAL LATHES, for Toenioe and Finishing Studs, Screws, &c., from 

; the Solid Bar. 


KENDALL & GENT, MANCHESTER. 


— : SS 
{Ma WENDALLE CENT MANCHESTER 











SELF-AOTING STUD and . SOREW TURNING ¢ LATHE, with Revolving Oapstan Rest. AGENTS FOR THE LONDON DistriCT—HOPKINSON & PRINCE, 15, WALBROOK, E.C. 5811 
ae ind Established 
- 4 1840. 
REGISTERED (ON ADMIRALTY LIST.) REGISTERED 





‘digg 204, Stobcross Street, GLASGOW. Reema oye 


MANUFACTURERS OF EVERY DESORIPTION OF 


IRON & STEEL RIVETS 


BOLTS, NUTS, WOODSGREWS AND WASHERS, &c., &. 


Also Makers of Patent Machinery for the Manufacture of 
RIVETS, BOLTS, &c., &c. 6961 


IRON RIVETS. SHIPMENT ORDERS A SPECIALITY, TO WHICH THE MOST PROMPT AND CAREFUL ATTENTION IS GIVEN. STEEL RIVETS. 


RUS HWwoORTH AND Co., 

















(Late Foremen with Messrs. Francis Berry and Sons), 


Engineers and Machine Tool Makers, | 





SOWERBY BRIDGE, YORKSHIRE. 





— MAKERS OF — 
Improved Lathes, Steam Hammers, 
Planing, eee. Geared and Steam 
a ? 
Screwing, Punch- Rivetting Machines, 
ing Fel ng ke, 
ac. es, 
tl SAN aL ANIN 
tt Ml omen 
MACHINES F = | MACHINES 
Purehing € Shearing —— = BoilerMakers 
— and Tank = AND 6867 
Makers. Ss ~ ShipBuilders. 
4%, Radial Drill. = = Horizontal Beams Bending, Angle vo Outing, Straightening, Riveting aud Pushing Machine oe Double-Headed 4 ft, Radial Dru, 
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'PUMPING MACHINERY. 











WATERWORKS 
MINES 


DRAINAGE 
IRRIGATION 





nt nae SUPPLYING 


—~PATENT—— 








b> 
Zi 





Yule 





DOCKS AND 
GENERAL 
PURPOSES 


GOLD MEDAL 











HATHORN. DAVEY & CO. LEEDS. 











BAILRY'S PATENT SAFETY 


Recommended by the Chief Boiler Insurance Companies, 








’ GAUTION. 


Firms ordering Bailey’s Patent “Copper- 
Cap" Fusible Plugs otherwise than direct 
trom us are res pettaily requested to see 
that they are stamped 


BAILEY'S PATENT COPPER-CAP, 


and that the pn itself is a fac-simile ot 
the illustrations shown on this list. 





Z Exact copy of the upper side of a Fusible Cap belonging to 
a Bailey’s Patent N ee Fusible Plug. 4 






No. 1, Screwed itin. gas th 


“COPPER-CAP” FUSIBLE PLUG. 


The Copper-Cap shields the white metal from any chemical 
action of the water, so that its fusing point 1s maintained. 


Ee cthestiper neti. 


All Bailey’s Patent “Copper-Cap” Fusible 
Plugs ares mapa on the outside as follows: 


a BAILEY'S ©. PATENT. 
W. H, Bailey & Co., Salford. 








eRY 
THE Me 
/- BOILES IS EXAMINED 
~ / THIS SHOULD BE TAKEN 
{ 70 THE MANACER 
FLUES WILL NEVER 
COLLAPSE 


\ IF REAGONABLE CARE aro 


Exact copy of the underside of a Fusible Cap 
belonging to a Bailey's No. 14 Fusible Plug. 


z 











BAILEY'S CEMENT TESTERS. 


Wemakea Norway f of Machines for 
Testing Cements, Concretes, &c., as 
eupplied for Railwa: way, Dock and 
— Contract Work at Home and 


a Pattern erm Chae illustrated) for 1 in. 

yl 

Reise Pattern, oy by 14 in. section 
to one and two thousand pounds strain 


For other Cement Testers, Crushing 
and Tensile, see “BAILEY’S TESTERS,” 


} @ profusely illustrated Catalogue 112 pp , 
; containing Testers for all kinds of ol 
rials of construction, paper, wire, 
yarn, &c., Testing Presses, ée., Sapest 
free, 1s. An tnteresti Catalogue, of 
especial value to Engineers, 















BAILEY’S 


HYDRAULIC TEST PUMPS, 


For BOILERS, PIPES, &c. 





to 250 Ibs., flexible 
Toe inion — 
of ram 2 - £10 


No. 2 Locomotive Boiler 
Pattern, 









WW. EX. BAILEY Sz co., ALBION givers MANCHESTER. 
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(TWEDDELL’S SYSTEM) 








TWEDDELL. PLATT & FIELDING'S PATENTS. 


For all wean apply, 14, DELAHAY STREET, WESTMINSTER, S.W. = 


THE BKAPPR DYNAMO. 


(ALLEN’S AND () SUITABLE FOR 


ARC or INCANDESCENT LIGHTING, 


ELECTRO-DEPOSITION OF METALS, 
CHARGING ACCUMULATORS, 


— AND — 


TRANSMISSION OF POWER. 
DRIVEN DIRECT BY 


ALLEN’S HICH-SPEED ENCINE. 


These Engines havi have been in con- 
stant use for many years without 
breakdown or repairs, and are 
most suitable for Dynamo driving, 
simple or compound. 


Constructed on thoroughly Scientific principles, 
and in the most perfect Mechanical manner, 
of the very best material and workmanship. 


RATTLESNAKE,” and other Gun Boats. | 
> YORK STREET WORKS, «- 


W.H. ALLEN & 60 LAMBETH, LONDON, S.E. 


SIZES. NE, j 
TO PLANE Highest Awards— 


6’ 0” 

So Q LONDON, 4862; BRADFORD, 1882; 
: ik cuggalle LONDON, 1886. 
6 j mage 








Has the following Advantages: 


PERFECT VENTILATION. POSITIVE DRIVING. 
NO WASTEFUL INTERNAL CURRENTS. 
NO HEATING. SELF-REGULATING. 


SLOW SPEED. 


TWELVE SETS of direct-driven have been 
made for H.M.S. “DEVASTATION,” ‘ THON- 
DERER,” “‘DREADNOUGHT,” ‘‘DEE,” “DON,” 
















































x 
x 
x 
x 
x 
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Ordsal Works, Salford, 


MANCH <i 


LONDON AGENT-— 
A. E. W. GWYN, 9, Ducksfoot Lane, E.C. 


mw, SPECIAL MACHINE TOOLS <i 


Marine Work, Locomotive Work, 








TEXTILE MACHINERY, 


COMBINED VERTICAL AND —. Bee ec | 
PLANING MACHINES. EE ree crates or boxing up to 10.0" diam: om 
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_CARRON COMPANY, CARRON WORKS, 


Sugar Pans, all kinds. plat taliban teat itr-ctating Ww.B. Heavy Mathias Tool 











Batteries of Pans. . —— Castings. 
Clarifiers. . HAVE MOST MODERN FACILITIES FOR TURNING OUT Marine Castings. 
Evaporating Pans. ALL CLASSES OF Hydraulic Machine 
Tallow Pans. Castings. 

Rosin Pans. V Gas Plant. 

Dyers’ Boilers. H E A Y Cc A & = I N G S, Distillery Plant. 
Bleachers’ Boilers. UP TO THIRTY TONS. Bridge Caissons. 
A Pans Estimates, with full particulars, forwarded on application to the Works, &c., &c. 

a naa or 15, Upper Thames Street, LONDON, E.C. DAVID COWAN, Manager. 





—“GARHRON ” FIG TECONT is extremely soft and malleable, and made entirely from NATIVE BLACKBAND ORES. 
CARRON CO., Carron, Stirlingshire, N.B., and 15, Upper Thames Street, London, E.C. 
Apply to—in Great Britain - - -{ CapRIcK & BROCKBANK, 2%, Pall Mall, Manchester, and Aitken Chambers, Cannon Street, Birmingham, 
Pa »  Belgium- -- - = = SOUHEUR & NEIZERT, Commercial Buildings, ANTWERP. 
ie ,, for United States - - - JOHN E. SWAN & BROS. (LTD.), 26, Bothwell Street, GLASGOW. 6622 


MILLER, TUPP & ROUSE, &@s eee DONKEY PUMP. 


, fees Launch Builders & Engineers, Oreek Works, Lower ver Mall, The Simplest, Cheapest & Most Efficient Donkey Pump. / 
“ == HAMMERSMITH, <—>—>— Se | FVM MHSSSTooA,, Has noguides, cross- ff} 
aa) = | 
These Launches 


Tod, ‘slide valve, oF (10) ii 
LDNTUYVALUOU ENE} COVED ATO \ 
& \ rod, slide valve, or 
LONDON. | | lic 9 
¥ Ls 

nif 
are fitted with 
special free | 


" TT al al 
\ | 
steaming Boiler, = 


























| AN) 22 
i ih At: 
ia i naan a 















accessible for * i ee at eg Se — . : 
nat .~ ‘adapted for Illustrated Descriptive Price List - ~- __Sinaus Acnina. | Dovsix Acrina. 
he world for ever Steam Yachts, Launches, and Machinery, Dia, Steam Cylin., ins} 13 | 2 5 6 
all over the world for every y y Pinger mal oT 2} 3 
purpose for which small WITH SHEET OF PHOTOGRAPHS, 31 per Hour| 60 a. 1400 | 1800 
steamers are adapted. Sent on receipt of One Shilling, in English or Foreign Stamps. £3 15 ro a1 10 210 £1310; £22 £30 






































The Lightest and Cheapest 
eys in the World, _ 








fl}! 


marl 


BROADHEATE, 
23 & 24, Whitecross St., London, EC. ¢. 
225,000 NOW IN USE. 


THWAITES BROTHERS, 


Vulcan Tron Works, » BRADFORD, , YORKSHIRE. 


MAKERS OF ALL 








| ."wopuen ‘sopouo},,, 
—eeTEday ‘FTZ] 




















MAKERS OF 




















’ KINDS OF 
rai Steam Hammers. 
Patent Blowers, er 2 
Exhausters, ROLLING MILL 
and MACHINERY. 
Mine Ventilators, AirCompressors. 
Smiths’ Hearths, COKE 
&e. CRUSHING 
ADVANTACES MACHINES. 
Peceti Vulcan Portable 
se Forges, &c. 


HAND BLOWERS. 


FORGE, FOUNDRY, and 


lts great Durability, be- 
ing made entirely of TRAVELLING 
Metal, and constructed 
in a most substantial CRANES 
manner, e 
Producing a force blast that 
can be varied instantly ——:0:——_ 


by the operator. 

A great Saving in Fuel, re- 
sulting from more perfect 
combustion. 

Twice the amount of work 
can be done with this 
Blower than with bellows 
or any other fan blower. 

It will do enough or more 
work to pay for itself in 
one month, 

Roots’ New ‘‘Acme” Blower 
and Smiths’ Hearths are 
the most complete in the 
market. 


SOLE MAKERS OF 
Stewart's Patent 


“RAPID” 
CUPOLA. 


Price Lists and 
Catalogues Free on 
Application. 

5722—5 





e 
I. takes far less roo than 
bellows. 
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THE TRANSATLANTIC METALLIC VALVE. 


—:0:-- —:0:— 
Adopted by the 


This Metallic Valve Shinkai sau ieee 


all to be superior to ¢ Admiralties. 
xistin Also by several large 
_—— . Companies. 


—0s— 








THEY ARE WORKING ON BOARD 
BOATS ‘‘CHAMPAGNE” 


THE FRENCH TRANSATLANTIC 
AND ‘“‘ BRETAGNE.” 





MECHAN & SONS, 


CRANSTON HILI, GLASGow . 








SMITHWORK. 


WROUGHT-IRON and STEEL WELDED and RIVETTED 
PIPES of large diameter, suitable for Irrigation, Sewerage, 
umping and conveyance of water. 5973 


.JALL KINDS OF STRUCTURAL IRON WORK. 








THE“ VICTOR TORBINE 





Possesses more than double the Capacity ( sie oad pap “Basha 

of other Water Wheels of same diameter, } 7 {3% s017 ose 

® and has Produced the BEST RESULTS 7 Se SS 
Me. on RECORD, as shown in the following | sin. iroo ose2 ‘Seee 
30in. 11.65 52.54 .8676 


Tests at Holyoke Testing Flume 
With Proportionately High Efficiency at PART-GATE. 

Such results, together with its eee: working Gate, and Simple, Strong, and Durable Construction, 

should favourably 1 it to ALL discriminating Purchasers. These Wheels are 

of very Superior Workmanship and Finish, and of the Best Material, 


STATE REQUIREMENTS AND SEND FOR CATALOGUE TO 














40° 
CHIEF OFFICES: Old Mint, Shadwell Street, BIRMINGHAM. 
WORKS: (¢ RAMALL LANE, SHEFFIELD. 


BLANKS 5688 
Mitt Street Forck anv Rotitise Mrs, BIRMINGHAM, For CUTTERS & CARTRIDGE DIES 


LOUDON BROTHERS, 
46, WATERLOO ST., CLASCOW, AND 156, UPPER THAMES ST., LONDON. 


SPECIALTIES :— IN STOCK and IN PROGRESS. 
“Cl a i: itine Posen pean 
i. 
Shaping, Slotting, and Screwing 
Machines, 








Illustrated Price Setelognes on 
application. 








| Dariuixe Macuinzs, 


2 in, anew = dia... 
234, in. dia..... 


LatHes Screw Curtine. 
reel Bed. a 10 
X10 ft. 0 


” wee 
’ xis ft. se $0 0 
























































CiypE StEam Pumps. 
team | Pum 2. 
Cyl. Cyl. Prices. PLasine Macuinzs. 
SLoTTING seen. 4 in. in.| £17 15 to Plan: 
11 in, aes oe £86 5 in, in, 26 0 Tk tiaK Th 
12 in, Ceee. 6 in. 3 in. 29 10 6045 6 ft. 0 in. x2 ft. 6 in ne 
ldin. ” ee oe 125 8in. 8 ft. 0 in. x3 ft. 0 in. 



























— ENGINEER,— 


MAKER OF 


=>, Circular and —w 3 
sawwe, 

RENERAL \, 

ae —% WOODWORKING Se 


MACHINERY. 
Horizontal Steam Engines 


LATHES, &Xc., 








BERT MIDDLETON, 


Ll 


SHEEPSCAR FOUNDRY, LEEDS. <a 


Telegraphic Address: “ HYDRAULIC.” 
London Agents: J. D. BROWN & C0., 49, Fenchurch St., £.C. 


HYDRAULIC PRESSES [agi 


» Wool, and Cotton Packers ; 
Bowl Makers, Tar Distillers, Pipe Maker, Engravers, 
Brewers, Printers, Olive and Castor Oil, Wheels and 
Axles, Stearine and Embossing. 


MHYDRAULIC PUMPS¥ 


= To work by Hand, Belt, Power, or Steam. 
i] Hydraulic Hoists and Lifts, Pump and Ram Leathers, | 
i Screw Presses ; and General Engineering; &c. 


mH] ARCHER's Patent Safety DOORS loesae 
FOR HOISTS. ' 


Highly recommended by Her Majesty’s Inspector 
of Factories. 6312 


Manufacturers; Ha 




















MEASURES BROS. & CO. 





,,WOpuoT ‘somnsveyy,, 
—ssorppy ormdesezoy, 





Tees, &c., & 


SOUTHWARK ST., 


Rolled Joists and Girders in Tran or Steel, 


SECTION SHEETS AND ESTIMATES ON APPLICATION. 
Rivetted Girders, Flitch Plates, Fireproof Floors, Cast or 
Wrought-Iron Columns, Stanchions. 


Bulb and Channel Iron, Contractors’ Rails; Tee, Angle, and Sash Iron ; Bonding Hoops, 
Bolts, Rivets, Washers, Chequer Plates, and every Description of Builders’ Ironwork, 
Have now in their TOWN STOCK 5,000 TONS of Specied Tapieren 
Joists, Plates, Angles, 


LOW EBST MARKET apeexc¢sieie. 


‘LONDON. 





Telephone, No. 4,586. 
From 3” to 20” deep. 


TURBINE 


Has been designed for use in places where it 











BLAIBERG & MARS er 


, c.._!WIST DRILLS 
~°REWING MacHINeS 


WARRANTED 


MANUFACTURERS OF 
STOCKS DIES & TAPS Hones o*"° 


4 IFTING TACKLE & TOOLS OF EVERY DESCRIPTION FACHET BRACES, TUBE CUTTERS, WRENCHES, 


is preferred to drive by belt or rope. It has 


"J >. > 
Sole Patentees fitted to it our Patent SreLFr-GoveRNING 


AND 


MANUFACTURERS | ATTACHMENT, which enables it to be driven 
FO OF THE with great steadiness, the Governor always 
SILENT ACTION instantly accommodating itself to the power 
Pee ile INSTANTANEOUS required. 
: jd GRIP Prices forwarded on receipt of particular 
2 ms from any position as to fall, quantity of water, de. ~ 


UTE WORKS. 


OOZELLS STREET $ 
MP MARPSON 


“BIRMINGHAM, 


WAS FOR IG/, YEARS PRACTICAL MANAGER FOR MR THOS CHATY 











RATCHET 


BRACE. (A. & H. WILLIAMS, 


— o~- - 
Pere Vulean Iron Works, «iz; 
free, 6567 





WIN CHES TEX. 
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A ii | MARSHALL, SONS, z CO., 7oy 








Bite Offices, Show Rooms and Store: 


it FARRINGDON ROW, banal 


Address for Telegrams—* ‘ NARSHALLS, GAINSBORO.” 
HIGH-CLASS eee Tv fi UPWARDS OF 


3 : 
BOILERS a a, 240 GOLD & SILVER iv « aT 


OF ALL KINDS. = * fh é “so a) = seimectiin saineiatiianee 











UNDERNEATH ENGINES 
High Pressure or Compound. . ie : = OVER be aan ———— — od 
. JACKSON’S PATENT CORN GRINDING MACH NERY. 


‘i 14, 900 Engines Bote. TEA MACHINERY 


Se TE—E ds MADE an SUPPLIED. 

PORTABLE and. GEMI-PORTABLE Sea fet) AF Winding & Hauling Engines, 

CK ZX Seecialiy,gauipped tor oa Ss ret Straw Elevators and 2» 

mic wy ae f\, ‘| Drivi Pc Wen. cep Stacking Machines, &. 

RED exams . = __ Saad — ELECTRIC LICHT Dove oe DER ! Cataloguss Fok ani — “ 5 A 
With Loco. Boilers. ~ CONDENSING ENGINES. MACHINERY. aaa Gases S. “Russian, Free on application, LOCO. MULTITUBULA BOILERS. 


TPNGELBERTS’ “maa 


FOR CYLINDERS, VALVES, HEAVY BEARINGS, and SHAFTING. Price 3/9 per GALLON. Delivered free in United Kingdom. 


| Saves 40 per cent. over Tallow. Lasts twice as long as Olive Ou. 9 
-ENGELBERT & Co., LUBRICATOR.’ 

| 70 & 7i, BISHOPSGATE STREET, LONDON. 

| Twelve Years in use. See Testimonials. CANNOT GUM OR CLOG. 


ARMINGTON-SIMS PATENT ENGINE, 























SPECIALLY ADAPTED FOR 


ELECTRICAL LIGHT INSTALLATIONS, 


eA \ sl. ees = hep AND FOR ANY WORK WHERE UNIFORMITY OF SPEED IS DESIRABLE. 

SZ ee eoa6( ~ allie GOLD MEDAL awarded at the Inventions Exhibition, South Kensington, 1885. 
Nite) Pe Ls a, ay = SOLE MAKERS: 6262 
a ed gGREENWOOD & BATLEY, LEEDS. 


PRICES ON APPLICATION. 




















HICK, “HARGREAVES & CoO., 


—— SBOB©G IROOM “wok, “oa. ee 


ENGINEERS, MILLWRIGHTS, AND BOILER MAKERS. 
High-Class Steam Engines. New Patent Corliss Valve Gear. 


STEEL SHAFTING. ROPE AND BELT GEARING. MILL GEARING, STEEL BOILERS. ©. 
NEW PATENT AUTOMATIC BARRING ENGINE. 


——S0OLD MAEDRS OF — 


KNOWLES’ PATENT AUTOMATIC SUPPLEMENTARY COVERNOR, 


Used in all the best Spinning Mills eee the world. Maintains almost seins accuracy in speed. 
at a 











Printed by the Proprictors a at thelr Tir atTng Otic, The Nedfo rd Press, Deo, Bedfoi “| AL ae Lining S of St, Ma — s-in-the-Fields, and Published by Cuaruns Gin 
edford Street, in the Parish, of St. Pa 1, both in the County o of Middlesex — Friday, January 7th, 1887. 
































